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You can use ratios to show a relationship between changing quantities, such as vertical and horizontal change. 
 
Rate of change shows the relationship between two changing quantities.  When one quantity depends on the 
other, the following is true: 
   !"#$	&'	(ℎ"*+$ = 	 -./012	30	4.2	526205204	7/83/9:2-./012	30	4.2	30526205204	7/83/9:2 
 
PROBLEM 1:  FINDING RATE OF CHANGE USING A TABLE 
 
a) The table shows the distance a band marches over time.  Is the rate of change in 
distance with respect to time constant?  What does the rate of change represent? 
 
 
 
 
 
 
 
 
Determine whether each rate of change is constant.  If it is find the rate of change and explain what it 
represents. 
b)   c)   d)  
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Vocabulary

Review

Chapter 5 138  

5-1 Rate of Change 
and Slope

 1. Circle the rate that matches this situation: Ron reads 5 books every 2 weeks.

  
5 weeks
2 books 

2 books
5 weeks

5 books
2 weeks 

 2. Write always, sometimes, or never. 

  A rate is 9 a ratio. 

  A ratio is 9 a rate. 

 3. Underline the correct word to complete each sentence.

  A rate compares two quantities by  division / multiplication .

  A rate compares quantities in  different / the same  unit(s).

 Vocabulary Builder

 slope  (noun) slohp

Definition: Slope is the ratio of the vertical change (or rise) to the horizontal change 
(or run) between two points on a line. Slope is also called the rate of change. 

Main Idea: Slope describes the steepness of a line in the coordinate plane.

Examples: You can measure the slope of a hill, mountain, road, or roof.

 Use Your Vocabulary
 4. How does the slope of a road affect a person’s driving?

 _______________________________________________________________________

 _______________________________________________________________________

 5. What kind of ski slope would a beginner skier use?

 _______________________________________________________________________

 _______________________________________________________________________

vertical change
horizontal change

rise
run�â�slope â�
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The graph of the ordered pairs (time, distance) in Problem 1a lie on a line, as 
shown at the right.  The relationship between time and distance is linear.  
When data are linear, the rate of change is constant. 
 
Notice also that the rate of change found in Problem 1a is the ratio of the 
vertical change (or rise) to the horizontal change (or run) between two points 
on the line.  The rate of change is called the slope of the line. 
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PROBLEM 2:  FINDING SLOPE USING A GRAPH 
Find the slope of each line. 
 

 
 

 
 
You can use any two points on a line to find its slope.  Use subscripts to distinguish between the two points.  In 
the diagram, (x1, y1) are the coordinates of point A, and (x2, y2) are the coordinates of point B.  To find the 
slope of CDF⃖FFF⃗ , you can use the slope formula. 
 
KEY CONCEPT:  THE SLOPE FORMULA 
 ;<&=$ = 83H2

8I0 =
JKLJM
NKLNM

, Pℎ$!$	QR − QT ≠ 0 
 
The x-coordinate you use first in the denominator must belong to the same ordered pair as the y-coordinate 
you use first in the numerator. 
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PROBLEM 3:  FINDING SLOPE USING POINTS 
Find the slope of the line that passes through each pair of points. 
 
a) (0,0), (3,3)   b) (4,4), (5,3)   c) (−6,1), (4,8)  d) (4.25,0), (3.5,3) 
 
 
 
 
 
 
 
 
 
e) (1,3), (5,5)   f) (0, −1), (2,3)  g) (2, −3), (5, −4)  h) (−2,1), (7,1) 
 
 
 
 
 
 
 
 
 
PROBLEM 4:  FINDING SLOPES OF HORIZONTAL AND VERTICAL LINES 
Find the slope. 

 
 
 
 
 
 
 
 
 
 

 
 
 
c) through the points (4, −3)	"*b	(4,2)   d) through the points (−1,−3)	"*b	(5, −3) 
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Name	_________________________________________________________		 	 	 	 Period	________________	
5-1	Practice	Worksheet	 	 	 	 	 	 	 	
	
Find	the	rate	of	change.		Explain	what	the	rate	of	change	means	for	each	situation.	
1.																																														 	 	 2.	 	
	
	
	
	
	
	
	
	
	
	
	
	
	
3.			
	
	
	
	
	
	
	
	
	
	
Find	the	slope	of	each	line.	
4.		 	 	 	 5.			
	
	
	
	
	
	
	
	
	
	
	
Find	the	slope	of	the	line	that	passes	through	each	pair	of	points.	
6.		(4,8),	(8,11)	 	 	 	 7.		(-4,	-5),	(-9,	1)	
	
	
	
	
8.		(4,	1 "#	),	(-2,	

"
#	)			 	 	 	 	 9.		(-m,	n),	(3m,	-n)	

	
	

The following summarizes what you have learned about slope.

Practice and Problem Solving

The rate of change is constant in each table and graph. Find the rate of change.
Explain what the rate of change means for each situation.
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Key Concepts Summary Slopes of Lines

A line with an
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is vertical.
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A line with a
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Practice 6-1 Rate of Change and Slope

Find the slope of each line.

1. 2. 3.

4. 5. 6.

Find the slope of the line that passes through each pair of points.

7. (1, 2), (4, 3) 8. (7, 2), (3, 5) 9. (0, 2), (4, 6)

10. (-2, 5), (3, -4) 11. (2, 4), (6, 7) 12. (-2, -5), (4, 5)

13. (-3, -2), (4, -2) 14. (4, -2), (4, 9) 15. (5, 2), (8, -4)

Find the rate of change. Explain what the rate of change means for each situation.

16. 17. 18.

Find the slope of the line that passes through each pair of points.

19. (0, 0), (3, 7) 20. (-2, 4), (4, -1) 21. (-3, 6), (1, -2)

22. (2, 4), (4, -4) 23. (2, -10), (5, -6) 24. (5, 1), (11, 1)

25. (3, 7), (3, 5) 26. (7, 9), (2, 9) 27. (-5, -2), (-5, 3)
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The following summarizes what you have learned about slope.

Practice and Problem Solving

The rate of change is constant in each table and graph. Find the rate of change.
Explain what the rate of change means for each situation.
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Practice 6-1 Rate of Change and Slope

Find the slope of each line.

1. 2. 3.

4. 5. 6.

Find the slope of the line that passes through each pair of points.

7. (1, 2), (4, 3) 8. (7, 2), (3, 5) 9. (0, 2), (4, 6)

10. (-2, 5), (3, -4) 11. (2, 4), (6, 7) 12. (-2, -5), (4, 5)

13. (-3, -2), (4, -2) 14. (4, -2), (4, 9) 15. (5, 2), (8, -4)

Find the rate of change. Explain what the rate of change means for each situation.

16. 17. 18.

Find the slope of the line that passes through each pair of points.

19. (0, 0), (3, 7) 20. (-2, 4), (4, -1) 21. (-3, 6), (1, -2)

22. (2, 4), (4, -4) 23. (2, -10), (5, -6) 24. (5, 1), (11, 1)

25. (3, 7), (3, 5) 26. (7, 9), (2, 9) 27. (-5, -2), (-5, 3)
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The following summarizes what you have learned about slope.

Practice and Problem Solving

The rate of change is constant in each table and graph. Find the rate of change.
Explain what the rate of change means for each situation.
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Practice 6-1 Rate of Change and Slope

Find the slope of each line.

1. 2. 3.

4. 5. 6.

Find the slope of the line that passes through each pair of points.

7. (1, 2), (4, 3) 8. (7, 2), (3, 5) 9. (0, 2), (4, 6)

10. (-2, 5), (3, -4) 11. (2, 4), (6, 7) 12. (-2, -5), (4, 5)

13. (-3, -2), (4, -2) 14. (4, -2), (4, 9) 15. (5, 2), (8, -4)

Find the rate of change. Explain what the rate of change means for each situation.

16. 17. 18.

Find the slope of the line that passes through each pair of points.

19. (0, 0), (3, 7) 20. (-2, 4), (4, -1) 21. (-3, 6), (1, -2)

22. (2, 4), (4, -4) 23. (2, -10), (5, -6) 24. (5, 1), (11, 1)

25. (3, 7), (3, 5) 26. (7, 9), (2, 9) 27. (-5, -2), (-5, 3)
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Find the slope of each line.

7. 8. 9.

Find the slope of the line that passes through each pair of points.

10. (3, 2), (5, 6) 2 11. (5, 6), (3, 2) 2 12. (4, 8), (8, 11) 

13. (-4, 4), (2,-5) 14. (-2, 1), (1,-2)  –1 15. (-3, 1), (3,-5)  –1

16. (-8, 0), (1, 5) 17. (0, 0), (3, 5) 18. (-4,-5), (-9, 1) –

19. (5, 0), (0, 2) – 20. (-7, 1), (7, 8) 21. (0,-1), (1,-6) –5

State whether the slope is zero or undefined.

22. 0 23.

24. (3, 4), (-3, 4) 25. (4, 3), (4,-3) 26. (-5, 3)

Find the rate of change for each situation.

27. A baby is 18 in. long at birth and 27 in. long at ten months. in./month

28. The cost of group museum tickets is $48 for four people and $78 for ten people.

29. You drive 30 mi in one hour and 120 mi in four hours. 30 mi/hr

Find the slope of the line passing through each pair of points.

30. (-7, 1), (7, 8)  31. 32. (0, 3.5), (-4, 2.5) 

33. , (1,-2)  –20 34. , (-5, 3) 35. (0.5, 6.25), (3,-1.25)

Through the given point, draw the line with the given slope. 36–39. See margin.

36. K(3, 5) 37. M(5, 2) 38. Q(-2, 3) 39. R(2,-3)
slope -2 slope slope slope 

40. a. Biology Which line in the graph at the left is the steepest? C
b. During the 6-week period, which plant had the greatest rate of change? The

least rate of change? How do you know? C greatest; A least; the slope

41. a. Find the slope of the line through A(4,-3) and B(1,-5) using A for (x2, y2)
and B for (x1, y1).

b. Find the slope of the line in part (a) using B for (x2, y2) and A for (x1, y1).
c. Critical Thinking Explain why it does not matter which point you use for 

(x2, y2) and which point you use for (x1, y1) when you calculate a slope.
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Exercise 31 Suggest to students
that they substitute (4, 1 ) for 
(x2, y2).

Careers
Exercise 42 Encourage students 
to find other ways construction
workers use slope, such as pitch 
of a roof or slant of a driveway.
Ask students why construction
workers need to know the 
slope of these items in order 
to build them.
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Find the slope of each line.

7. 8. 9.

Find the slope of the line that passes through each pair of points.

10. (3, 2), (5, 6) 2 11. (5, 6), (3, 2) 2 12. (4, 8), (8, 11) 

13. (-4, 4), (2,-5) 14. (-2, 1), (1,-2)  –1 15. (-3, 1), (3,-5)  –1

16. (-8, 0), (1, 5) 17. (0, 0), (3, 5) 18. (-4,-5), (-9, 1) –

19. (5, 0), (0, 2) – 20. (-7, 1), (7, 8) 21. (0,-1), (1,-6) –5

State whether the slope is zero or undefined.

22. 0 23.

24. (3, 4), (-3, 4) 25. (4, 3), (4,-3) 26. (-5, 3)

Find the rate of change for each situation.

27. A baby is 18 in. long at birth and 27 in. long at ten months. in./month

28. The cost of group museum tickets is $48 for four people and $78 for ten people.

29. You drive 30 mi in one hour and 120 mi in four hours. 30 mi/hr

Find the slope of the line passing through each pair of points.

30. (-7, 1), (7, 8)  31. 32. (0, 3.5), (-4, 2.5) 

33. , (1,-2)  –20 34. , (-5, 3) 35. (0.5, 6.25), (3,-1.25)

Through the given point, draw the line with the given slope. 36–39. See margin.

36. K(3, 5) 37. M(5, 2) 38. Q(-2, 3) 39. R(2,-3)
slope -2 slope slope slope 

40. a. Biology Which line in the graph at the left is the steepest? C
b. During the 6-week period, which plant had the greatest rate of change? The

least rate of change? How do you know? C greatest; A least; the slope

41. a. Find the slope of the line through A(4,-3) and B(1,-5) using A for (x2, y2)
and B for (x1, y1).

b. Find the slope of the line in part (a) using B for (x2, y2) and A for (x1, y1).
c. Critical Thinking Explain why it does not matter which point you use for 

(x2, y2) and which point you use for (x1, y1) when you calculate a slope.
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State	whether	the	slope	is	zero	or	undefined.	
10.	 	 	 	 	 11.		(4,	3),	(4,	-3)	 	 	 	 			
	 	 	
	
	
	
	
	
	
	
	
	
Find	the	rate	of	change	in	each	situation.	
12.		A	baby	is	18	in.	long	at	birth	and	27	in.	long	at	ten	months.	
	
13.		The	cost	of	group	museum	tickets	is	$48	for	four	people	and	$78	for	ten	people.	
	
14.		You	drive	30	miles	in	one	hour	and	120	miles	in	four	hours.	
	
	
Through	the	given	point,	draw	a	line	with	the	given	slope.	
15.		(-2,	3);	slope:		!"	 	
	
	
	
	
	
	
	
	
	
	
	
	
Find	the	slope	of	the	sides	of	the	figure.	
16.		 	 	
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Find the slope of each line.

7. 8. 9.

Find the slope of the line that passes through each pair of points.

10. (3, 2), (5, 6) 2 11. (5, 6), (3, 2) 2 12. (4, 8), (8, 11) 

13. (-4, 4), (2,-5) 14. (-2, 1), (1,-2)  –1 15. (-3, 1), (3,-5)  –1

16. (-8, 0), (1, 5) 17. (0, 0), (3, 5) 18. (-4,-5), (-9, 1) –

19. (5, 0), (0, 2) – 20. (-7, 1), (7, 8) 21. (0,-1), (1,-6) –5

State whether the slope is zero or undefined.

22. 0 23.

24. (3, 4), (-3, 4) 25. (4, 3), (4,-3) 26. (-5, 3)

Find the rate of change for each situation.

27. A baby is 18 in. long at birth and 27 in. long at ten months. in./month

28. The cost of group museum tickets is $48 for four people and $78 for ten people.

29. You drive 30 mi in one hour and 120 mi in four hours. 30 mi/hr

Find the slope of the line passing through each pair of points.

30. (-7, 1), (7, 8)  31. 32. (0, 3.5), (-4, 2.5) 

33. , (1,-2)  –20 34. , (-5, 3) 35. (0.5, 6.25), (3,-1.25)

Through the given point, draw the line with the given slope. 36–39. See margin.

36. K(3, 5) 37. M(5, 2) 38. Q(-2, 3) 39. R(2,-3)
slope -2 slope slope slope 

40. a. Biology Which line in the graph at the left is the steepest? C
b. During the 6-week period, which plant had the greatest rate of change? The

least rate of change? How do you know? C greatest; A least; the slope

41. a. Find the slope of the line through A(4,-3) and B(1,-5) using A for (x2, y2)
and B for (x1, y1).

b. Find the slope of the line in part (a) using B for (x2, y2) and A for (x1, y1).
c. Critical Thinking Explain why it does not matter which point you use for 

(x2, y2) and which point you use for (x1, y1) when you calculate a slope.
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Exercise 31 Suggest to students
that they substitute (4, 1 ) for 
(x2, y2).

Careers
Exercise 42 Encourage students 
to find other ways construction
workers use slope, such as pitch 
of a roof or slant of a driveway.
Ask students why construction
workers need to know the 
slope of these items in order 
to build them.
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314 Chapter 6 Linear Equations and Their Graphs

42. Construction An extension ladder has a label that says,“Do not place base of
ladder less than 5 ft from the vertical surface.”What is the greatest slope possible
if the ladder can safely extend to reach a height of 12 ft? Of 18 ft? 2 ; 3

43. Writing If two points on a line have positive coordinates, is the
slope necessarily positive? Explain. See margin.

Geometry Find the slope of the sides of each figure.

44. 45.

46. a. Graph the direct variation y = - . See margin.
b. What is the constant of variation?
c. What is the slope? –
d. What is the relationship between the constant of variation and the slope? 

47. a. Open-Ended Name two points on a line with a slope of See left.
b. Name two points on a line with a slope of 

Each pair of points lies on a line with the given slope. Find x or y.

48. (2, 4), (x, 8); slope = -2  0 49. (2, 4), (x, 8); slope = –6

50. (4, 3), (x, 7); slope = 2 6 51. (x, 3), (2, 8); slope = 4

52. (-4, y), (2, 4y); slope = 6  12 53. (3, 5), (x, 2); undefined slope  3

Reasoning In Exercises 54–60, tell whether each statement is true or false. If false,
give a counterexample. 54–60. Counterexamples may vary. 

54. A rate of change must be either positive or zero.

55. All horizontal lines have the same slope. true

56. A line with slope 1 always passes through the origin.

57. Two lines may have the same slope. true

58. The slope of a line that passes through Quadrant III must be negative.

59. A line with slope 0 never passes through point (0, 0).

60. Two points with the same x-coordinate are always on the same vertical line.

61. Business The graph shows how much it
costs to rent carousel equipment.
a. Estimate the slope of the line. What does 

that number mean? 111; $111/h
b. Customers pay $2 for a ride.

What is the average number of customers
needed to cover the rental costs?

62. Error Analysis A friend says the slope of a line 
passing through (1, 7) and (3, 9) is equal to 
the ratio What is your friend’s error?1 2 3
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On a carousel, the outer
horses cover more distance
than the inner horses, giving
them a faster speed.

False; it can be neg. or undefined; for instance, the rate of change for
(2, 3) and (4, –1) is negative.

false; y ≠ x ± 2

false; y ≠ x

false; y ≠ 0x
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47a. Answers may vary.
Sample: (0, 0), 1, 

b. Answers may vary.
Sample: (0, 0), 1, – R1
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For help with direct
variation and the constant
of variation see p. 278.
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pages 312–315 Exercises

43. No; for example, the line
passing through two
points such as (1, 6) and
(2, 5) has a slope of –1.

46a.

!2 2O
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Lesson Quiz

1. Find the rate of change 
for the data in the table. 

$15 
per ticket

2. Find the rate of change for the
data in the graph.
400 calories per hour

3. Find the slope of the line.

4. Find the slope of the line
through (3, -2) and (-2, 5).
–

5. State whether the slope is zero
or undefined.
a. undefined; b. 0
a. 

b.
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Find	the	value	of	x	if	the	points	lie	on	a	line	with	the	given	slope.	
17.		(x,	3),	(2,	8);	slope	=	−"

#		
	
	
	
	
Tell	whether	each	statement	is	true	or	false.		If	false,	give	a	counterexample.	
18.		A	rate	of	change	must	be	either	positive	or	zero.	
	
19.		All	horizontal	lines	have	the	same	slope.	
	
20.		A	line	with	slope	1	always	passes	through	the	origin.	
	
21.		Two	lines	may	have	the	same	slope.	
	
22.		The	slope	of	a	line	that	passes	through	Quadrant	III	must	be	negative.	
	
23.		A	line	with	slope	0	never	passes	through	the	point	(0,	0).	
	
24.		Two	points	with	the	same	x-coordinate	are	always	on	the	same	vertical	line.	
	
	
	
Do	the	points	in	lie	on	the	same	line?		How	can	you	tell	without	graphing?	
25.		D(-2,	3),	E(0,	1),	F(2,	1)	
	
	
	
	
	
	
	
Multiple	Choice	
26.		A	line	has	slope	$%.		Through	which	two	points	could	this	line	pass?	
a)		(24,	19),	(8,	10)	 b)		(10,	8),	(16,	0)	 c)	(28,	10),	(22,	2)	 d)		(4,	20),	(0,	17)	

	
	
	
	
	
	

27.		A	horizontal	line	passes	through	the	point	(5,	22).		Which	other	point	does	the	line	contain?	
a)		(5,	2)	 	 	 b)		(0,	22)	 	 c)		(22,	5)	 	 d)		(0,	5)	
	


