
Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  
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2-8 Slope and Equations of Lines 



Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

Find the slope of each line.

1.   

SOLUTION:  
The coordinates of the point J is (–2, 3) and that of K
is (3, –2). Substitute the values in the slope formula 
with (x1, y 1) = (–2, 3) and (x2, y2) = (3, –2). 

 

Therefore, the slope of the line is –1. 

ANSWER:  
–1 

2.   

SOLUTION:  

Here,  is a vertical line. So, the slope is 
undefined. 

ANSWER:  
undefined 

3.   

SOLUTION:  

The coordinates of the point A is  and that of B

is . Substitute the values in the slope 

formula with  (x1, y 1) = and (x2, y2) = 

.
 

 

Therefore, the slope of the line is .
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

4. m = 5,  

SOLUTION:  
Point slope form is y  - y1 = m(x - x1). Substitute 
known values into the equation. 
  
y - (-2) = 5(x - 3) 
  
Then graph using the given point (3, -2) and the slope
of 5, so go over 1 and up 5 to create another point. 

   

ANSWER:  
 

 

5.   

SOLUTION:  
For point slope form, substitute the known point and 
slope into the equation . 
  

 
Then simplify. 
 

 
Finally graph using the point and the slope. 

 

ANSWER:  

 

 

6.   

SOLUTION:  
Use the point-slope formula by substituting the slope 
and the coordinates of the point into the formula 

. 
  

 
Then simplify. 

 
  
Finally graph using the given point and slope. 

 

ANSWER:  
 

  

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

7. W(2, 4), X(4, 5), Y(4, 1), Z(8, –7) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

. 

 

  
Slope   

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

8. W(1, 3), X(–2, –5), Y(–6, –2), Z(8, 3) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

  
The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

9. W(–7, 6), X(–6, 9), Y(6, 3), Z(3, –6) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The two lines have equal slopes, 3. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

10. W(1, –3), X(0, 2), Y(–2, 0), Z(8, 2) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Slope  

 

 

  
Slope  

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

11. QUILTS Tamiko uses a coordinate plane to help her
cut out patches for a quilt. Her first cut is along the 
line . Her second cut will be 
perpendicular to the first and will pass through (3, 2). 
Write an equation in slope-intercept form for the 
second cut.  

SOLUTION:  
The equation of the first cut is:    
  
Perpendicular lines have slopes with products of , 
so the slope of the second cut will be 0.5. 
  
Her second cut passes through (3, 2). So use point 
slope form, then rewrite in slope intercept form. 
  

          Substitute known values for
slope and coordinates of a point on the line. 

         Solve for y. 

                 Rewrite in slope-intercept 
form using Distributive Property. 

ANSWER:  

 

12. A line segment has endpoints at  and 
. Write an equation in slope-intercept form

for a line that bisects this segment that is parallel to 
the line . 

SOLUTION:  
First find the midpoint of the segment with endpoints 

 and .  
  

 
Then write an equation in slope-intercept form for a 
line through the midpoint, so that it bisects this 
segment, but with a slope of -2 so that it is parallel to 
the line . 
  

     Substitute into the 
point-slope form. 

            Isolate y. 
                     Simplify. 

ANSWER:  
 

Find the slope of each line.

13.   

SOLUTION:  
The coordinates of the point A is (–3, 1) and that of B
is (4, –2). Substitute the values in the slope formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

14.   

SOLUTION:  
The coordinates of the point C is (–2, –1) and that of 
D is (5, 5). Substitute the values in the slope formula.

 

Therefore, the slope of the line is 
 

ANSWER:  
 

15.   

SOLUTION:  

Here,  is a horizontal line. So, the slope is zero.

ANSWER:  
0 

Determine the slope of the line that contains 
the given points. 

16. C(3, 1), D(–2, 1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

17. E(5, –1), F(2, –4) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 1. 

ANSWER:  
1 

18. G(–4, 3), H(–4, 7) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

19. J(7, –3), K(–8, –3) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 0. 

ANSWER:  
0 

20. L(8, –3), M (–4, –12) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

21. P(–3, –5), Q(–3, –1) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Division of any number by zero is undefined. 
Therefore, the slope of the line is undefined. 

ANSWER:  
undefined 

22. R(2, –6), S(–6, 5) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

23. T(–6, –11), V(–12, –10) 

SOLUTION:  
Substitute the coordinates of the points in the slope 
formula. 

 

Therefore, the slope of the line is 
 

ANSWER:  
 

Write an equation in point-slope form of the line
having the given slope that contains the given 
point. Then graph the line.  

24.   

SOLUTION:  
Substitute the slope and coordinates of the point into 
the point slope form.  
  

 
 

 
  
Then graph using the slope and point given. 
  

 
  

ANSWER:  

 
  

 

25.   

SOLUTION:  
Use the point and slope given to substitute into the 
formula. 
  

 
  

 
  
Then graph using the given point and slope.  

 

ANSWER:  
 

 

26.   

SOLUTION:  
Use the given point and slope to substitute into the 
formula. Then graph the equation using the point and 
slope. 
  

 
  

 

ANSWER:  
 

  

 

27. m = 2, (3, 11) 

SOLUTION:  
Substitute the given slope and coordinates of the 
given point into the equation, then use them to graph 
the equation. 
  

 
  

 

ANSWER:  
 

  

 

28.   

SOLUTION:  
Substitute the given coordinates of the point and the 
slope into the formula, then simplify the equation and 
use the point and slope to graph the equation.  
  

 
 

 

ANSWER:  

 

 

29.   

SOLUTION:  
Substitute the given slope and coordinates of the 
point into the formula, then simplify the equation and 
graph using the point and slope. 
  

 
 

 

ANSWER:  
 

 

Determine whether  and   are parallel , 
perpendicular , or neither. Graph each line to 
verify your answer. 

30. A(1, 5), B(4, 4), C(9, –10), D(–6, –5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (1, 5) and (x2, y2) 
 = (4, 4).  

 

  
Find slope of  with (x1, y 1)  = (9, –10) and (x2, 

y2)  = (–6, –5). 

  

 

The two lines have equal slopes,  Therefore, the 

lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

31. A(–6, –9), B(8, 19), C(0, –4), D(2, 0) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (–6, –9) and (x2, 

y2)  = (8, 19).  
 

  
Find slope of  with (x1, y 1) = (0, –4) and (x2, 

y2)  = (2, 0).   

 

 

The two lines have equal slopes, 2. Therefore, the 
lines are parallel. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
parallel 

 

32. A(4, 2), B(–3, 1), C(6, 0), D(–10, 8) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, 2) and (x2, y2) 
 = (–3, 1).    

 

 

  
Find slope of  with (x1, y 1) = (6, 0) and (x2, y2) 
 = (–10, 8).  

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

33. A(8, –2), B(4, –1), C(3, 11), D(–2, –9) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, –2) and (x2, 

y2)  = (4, –1). 

 

 

  
Find slope of  with (x1, y 1) =C(3, 11) and (x2, 

y2)  = D(–2, –9). 
 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

  

34. A(8, 4), B(4, 3), C(4, –9), D(2, –1) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (8, 4) and (x2, y2) 
 = (4, 3).     

 

  
Find slope of  with (x1, y 1) = (4, –9) and (x2, 
y2)  = (2, –1).    

 

The product of the slopes of the lines is –1. 
Therefore, the lines are perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
perpendicular 

 

35. A(4, –2), B(–2, –8), C(4, 6), D(8, 5) 

SOLUTION:  
Substitute the coordinates of the points in slope 
formula to find the slopes of the lines. 
  
Find slope of  with (x1, y 1) = (4, –2) and (x2, 
y2)  = (–2, –8).      

 

 

  
Find slope of  with (x1, y 1) = (4, 6) and (x2, y2) 
 = (8, 5).     

 

The two lines neither have equal slopes nor is their 
product –1. Therefore, the lines are neither parallel 
nor perpendicular. 
  
Graph the lines on a coordinate plane to verify the 
answer. 

 

ANSWER:  
neither 

 

36. MARCHING BANDS A band director uses a 
coordinate plane to plan a show for a football game. 
During the show, the drummers will march along the 
line  . The trumpet players will march 
along a perpendicular line that passes through 

. Write an equation in slope-intercept form 
for the path of the trumpet players. 

SOLUTION:  
The trumpeters are marching on a line perpendicular 
to , so the slope of that line must be 

. 
  
Then use the point slope form, simplify and rewrite in
slope-intercept form.  
  

 
 

 
  

 

ANSWER:  

 

Name the line(s) on the graph shown that match
each description. 

 
37. intersecting, but not perpendicular to  

SOLUTION:  
For a line to be intersecting, but not perpendicular to 

, it can have any slope except  which 
would be parallel, or , which would be 
perpendicular. 
  

The slope of line n is . 
The slope of line p  is 2. 

The slope of line r is . 
  
The slope of line l is . 

The slope of line q is . 
  
So lines n, p, and r all meet the requirements. 

ANSWER:  
n, p , or r 

38. parallel to  

SOLUTION:  
To find equations that are parallel to , 
look for any line with the same slope which is 2.  
  
Only line p  has a slope of 2.  

ANSWER:  
p 

39. perpendicular to  

SOLUTION:  

To find a line that is perpendicular to , 
the line must have a slope of , because 

. 
  
The only line with a slope of  is line l. 

ANSWER:  
l 

Determine whether the lines are parallel , 
perpendicular , or neither. 

40.   

SOLUTION:  
Consider the equations. 
  

 
  
m = 2 for both lines, so their slopes are equal.
  
Lines that have equal slopes are parallel.  
  

ANSWER:  
parallel 

41.    

SOLUTION:  
Consider the equations. 
  

 
  
Lines with slopes that multiply to negative 1 are 
perpendicular.  
  

The slopes of the lines are  and 2, and 

, so the lines are perpendicular. 

ANSWER:  
perependicular 

42.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is . 
  
Lines with slopes whose product is  are 
perpendicular.  

ANSWER:  
perpendicular 

43.   

SOLUTION:  
Consider the two equations. 
  

   
  

The slopes of the two lines are  and . 
  
The product of the slopes is , and the slopes are 
not equal. 
  
Lines with slopes whose product is  are 
perpendicular, lines with equal slopes are parallel.  
  
These have neither quality.  

ANSWER:  
neither 

44. Write an equation in slope-intercept form for a line 
containing (4, 2) that is parallel to the line 

. 

SOLUTION:  
To find the line through (4, 2) that is parallel to the 
line , use the point slope form then 
convert to slope intercept form.  
  
slope = 3 
  

     Substitute 
     Isolate y. 

             Simplify. 

ANSWER:  
 

45. Write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and .  

SOLUTION:  
To write an equation for a line containing  
that is perpendicular to the line containing the points 
(3, 2) and . 
  
First find the slope of the line through (3, 2) and 

. 
  

Slope = . 
  
A line perpendicular to one with a slope of 0 is a 
vertical line with undefined slope.  
  
A vertical line is of the form x = a. 
  
The given point on the perpendicular line is 

, so the line through that point must be 
. 

ANSWER:  
 

46. Write an equation in slope-intercept form for a line 
containing (5, 3) that is parallel to the line 

. 
  

SOLUTION:  
To write an equation in slope-intercept form for a line
containing (5, 3) that is parallel to the line 

, first find the slope of the 
original line.  
  

 is equivalent to 
, which has a slope of 2. 

  
A parallel line will also have a slope of 2. 
  
Use the point-slope form then convert slope-intercept
form.  
  

 
 

 

ANSWER:  
 

47. SKATING A Skating rink charges $5.50 to rent 
skates and $4 per hour to use the rink. 
  
a. Write a function C(t) that gives the cost of renting 
skates and using the rink for t hours.  
  
b. The manager of the rink decides to increase the 
price of renting skates to $6.25. Write a function D(t)
that gives the new cost of renting skates and using 
the rink for t hours.  
  
c. How are the graphs of C(t) and D(t) related. How
do the functions you wrote justify your answer?  

SOLUTION:  
a. The hourly rate of $4 is the slope of the function 
and $5.50 is the initial cost of the function, so use the 
slope-intercept form.  
C(t) = 4t + 5.5 
b. The hourly rate of $4 is the slope of the function 
and $6.25 is the initial cost of the function, so use the 
slope-intercept form.  
D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

ANSWER:  
a. C(t) = 4t + 5.5 
b. D(t) = 4t + 6.25 
c. The graphs are parallel lines. The lines are parallel,
because they have the same slope, 4. 
  

48. Line l passes through the origin and through the point
(a, b). Write the equation of the line that passes 
through the origin that is perpendicular to line l.  

SOLUTION:  

Line l has a slope of . 
  

A line perpendicular to l will have a slope of . 
  
Since it goes through the origin, the intercept is 0. 
  
So, the equation of the perpendicular line is 

. 

ANSWER:  

 

49. Without graphing, what type of geometric shape is 
enclosed by the lines , , 

, and ? Explain.  

SOLUTION:  
To find the geometric shape is enclosed by the lines 

, , , and 
, write them in slope-intercept form 

first.  
  
In slope-intercept form, the equations are 

  , , , and 
. 

  

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  
  

ANSWER:  
rectangle,  
In slope-intercept form, the equations are 

  , , , and 
. 

The slopes of the lines are and . This 
means that there are two pairs of parallel lines that 
intersect at right angles, so the shape enclosed by the
lines is a rectangle.  

50. MAPS On a map, Main Street is represented by the 
line y = 3x + 2. Grand Avenue is perpendicular to 
Main Street and passes through the point (4, 4). At 
what point do Main Street and Grand Avenue 
intersect? 

SOLUTION:  
Main Street is represented by the line y = 3x + 2.  
  
Grand Avenue is perpendicular to Main Street and 
passes through the point (4, 4).  
  
So the equation for Grand Avenue is 

. 
  
Then graph both equations to find the point where 
Main Street and Grand Avenue intersect. 

 

ANSWER:  
(1, 5) 

51. Find the value of n so that the line perpendicular to 
the line with the equation  passes 
through the points at  and . 

SOLUTION:  
To find the value of n so that the line perpendicular 
to the line with the equation  
passes through the points at  and , 
first find the slope of the original line. 
  

 
 

 
  

Slope of line through   and   is . 
  
Use the point-slope form, simplify and substitute the 
other coordinates. 
  

 
 

  

 
 

 
14 = n 

ANSWER:  
14 

52. REASONING Determine whether the points at 
 and (6, 8) are collinear. Justify 

your answer.  

SOLUTION:  
the slope of the line through the points  and 
(2, 5) is: 

  .  
The slope of the line through the points (2, 5) and (6, 
8) is: 

  .  
  
Because these lines have the same slope and have a 
point in common, their equations would be the same. 
Therefore, the points are on the same line, and all the
points are collinear.  

ANSWER:  
Yes, the slope of the line through the points 

and (2, 5) is . The slope of the line through the 

points (2, 5) and (6, 8) is . Because these lines have
the same slope and have a point in common, their 
equations would be the same. Therefore, the points 
are on the same line, and all the points are collinear.  

53. OPEN ENDED Write equations for a pair of 
perpendicular lines that intersect at the point 

. 

SOLUTION:  
There are infinitely many pairs of lines that are 
perpendicular through the point. Write the equation of
one line that goes through the point, then find the 
equation of another line that is parallel to the first that
also goes through that point.  
  
Sample answer: ,  

ANSWER:  

Sample answer: ,  

54. CRITIQUE ARGUMENTS Mark and Josefina 
wrote an equation of a line with slope  that passes
through the point . Is either of them 
correct? Explain your reasoning. 

 
SOLUTION:  
Check if they both found a line with slope  that 
passes through the point . 
  

   
  
Both students substituted the coordinates of the point 
and the slope into the point-slope form and then 
simplified that result. Josefina stopped after one step.
Mark continued until he solved for y , but neither 
student made an error.  
  
Mark's solution is in slope-intercept form, while 
Josefina's is in point-slope form.  

ANSWER:  
Both; Mark wrote the equation in slope-intercept 
form, and Josefina wrote the equation in point slope 
form.  

55. WRITING IN MATH When is it easier to use the 
point-slope form to write an equation of a line, and 
when is it easier to use the slope-intercept form? 

SOLUTION:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

ANSWER:  
Sample answer: When given the slope and y-
intercept, the slope-intercept form is easier to use. 
When given two points, the point-slope form is easier
to use. When given the slope and a point that is not 
the y-intercept, the point-slope form is easier to use. 

56. What is an equation in slope-intercept form, for a 
line parallel to y  = –x + 11 through the point (–3, 
5)? 
A y = x  + 8   
B y = –x – 8 
C y = –x + 2 
D y = –x + 5 

SOLUTION:  
Find the slope of the line parallel to  y  = –x + 11 
through the point (–3, 5) will also have a slope of –
1. 
  
Use the point-slope form to write an equation of the
new line 
  
y – 5 = –(x – (– 3)) 
y – 5 = –(x + 3) 
y – 5 = –x – 3 
y = –x + 2 
  
So, C is the correct answer. 

ANSWER:  
C 

57. Which equation represents a line through  that 
is perpendicular to the line through  and 

? 
  

 
A  
B  
C  
D  
  
  
  
  

SOLUTION:  
To find the equation of a line through  that is 
perpendicular to the line through  and 

, first find the slope of the other line. 
  

Slope:  
  
Slope of the line through (2, 2): 0.5, because 0.5(-2) =
-1. 
  
Then use point-slope form or check which line with 
slope of 0.5 includes the point (2, 2). 
  
y - 2 = 0.5(x - 2) 
y - 2 = 0.5x - 1 
y = 0.5x + 1  
  
  

ANSWER:  
C 

58. What is an equation for a line perpendicular to 

 that contains ? 
  
A  

B  

C  
D  

SOLUTION:  
To find an equation for a line perpendicular to 

 that contains , first note that 

the slope of  is . 
  
Then find the slope of the perpendicular line, which is
3, because the product of the slopes is -1.  
  
The only answer choice with a slope of 3 is D 

.  
  
Check the answer by substituting (6, 16) into the 
equation.  
  
16 = 3(6) - 2 
16 = 18 - 2 
16 = 16 

ANSWER:  
D 
  

59. A line goes through the points  and 
  ? 
  
a. What is the slope of a line that is parallel to the 
given line? 
  
b. What is the slope of a line that is perpendicular to 
the given line? 
  

SOLUTION:  
The slope of a line through the points  

and    is . 
  
The slope of a line parallel to that is equal, so it is 

also . 
  
The slope of a line perpendicular to that has a slope 

that makes a product of -1, so it is . 

ANSWER:  

   

 

60. Which lines are parallel to line p ? Select all lines that 
apply.  

 
  

A  
B y  = 2x + 1 
C  
D  

E  
F  

SOLUTION:  
To find which lines are parallel to line p, find the 
slope of each line.  

 
Slope = 2, because it goes up 2 units for every 1 unit 
to the right. 
  

A ; slope = -0.5 
B y  = 2x + 1; slope = 2 
C ; slope = 2, because it is 
equivalent to y  = 2x - 4. 
D ; slope = -0.5, because it is 
equivalent to y  = -0.5x + 4 

E ; slope = 0.5 
F ; slope = -2, because it is equivalent to 
y = -2x + 6 
  
Lines with equal slopes are parallel, so B and C are 
parallel.  

ANSWER:  
B, C 
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