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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE

PROBLEM SET 1: Writing and Comparing Complex Rates and Unit Rates

	\Write each fractional rate as a unit rate.

	​​ 1 _ 
2
 ​​ cup for 3 batches

To determine the number of cups 

per batch, divide the number of 

cups by the number of batches.

​​ 
​ 1 _ 2 ​ cup
 _ 

3 batches
  = ​ 1 _ 6 ​​ cup per batch 

To determine the number of  
batches per cup, divide the number 
of batches by the number of cups.

​​ 3 batches _ 
​ 1 _ 2 ​ cup

   = 6​ batches per cup 

5 miles in 1 1 _ 
2
 ​​ hours

	​​ 2 _ 
3
 ​​ pound for every 1 _ 

4
 ​​ tablespoon 2​​ 3_

4
​​ gallons in 3​​2 _ 

3
 ​​ minutes

6 pages every 1 _ 
5
 ​​ hour 	​​ 5 _ 

6
 ​​ yard for 4 dresses

1 2

3 4

5 6
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE

PROBLEM SET 1: Evaluating Algebraic Expressions
	\Define a variable and write an algebraic expression for each problem. Evaluate the 
expression for the given values.

	The charge for ice skating is $3 for the 
skate rental and $2 per hour to skate. 
How much will you pay if you skate for:
​h = ​hours you skate 
​3 + 2h​  
  

 
 2 hours?
​​3 + 2​(​​2​)​​ = $7​​

 4 hours?
​​3 + 2​(​​4​)​​ = $11​​

 ​3​ 1 _ 2 ​​ hours?

​3 + 2​(3​ 1 _ 2 ​)​ = $10​

	A birthday party at the skating rink 
costs $60 to reserve a party area and 
$2.50 per guest for skating and skate 
rental. How much will a party cost if 
you invite:

 8 guests?

 15 guests?

 40 guests?

	You have $20 to spend at the snack 
bar. All of the snacks at the snack bar 
cost $1.25. How much money will you 
have left if you buy:

 2 snacks?

 7 snacks?

 12 snacks?

	The ice resurfacer can resurface  
1200 square feet per minute.  
How many minutes will it take the ice 
resurfacer to resurface the entire  
rink if its dimensions are:

 80 ft ​×​ 300 ft?

 75 ft ​×​ 160 ft?

 100 ft ​×​ 210 ft?

1

a

b

c

2

a

b

c

3

a

b

c

4

a

b

c
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	The skating rink is running a promotion 
on skating lessons. Every 12 lessons 
you take, you get one free lesson.  
If you have already taken 7 lessons, 
how many free lessons will you get if 
you take:

	One lap around the skating rink  
is about 500 feet, and the length is  
175 feet. How far will you skate if  
you skate:

 5 more lessons?  the length 4 times plus 10 laps?

 29 more lessons?  the length 3 times plus 16 laps?

 53 more lessons?  the length 6 times plus 25 laps?

	A taxicab company charges $4.50  
for each trip plus an additional $2.50  
per mile traveled. How much will the 
company charge if the trip is:

  

 5 miles?

 16 miles?

 12.5 miles?

	Colleen has a prepaid phone card with 
$40 on it. It costs her $0.09 for each 
minute she spends on the phone. How 
much money will be left on the card if 
Colleen speaks for:

 15 minutes?

 60 minutes?

 150 minutes?

5 6

a a

b b

c c

7

a

b

c

8

a

b

c
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	Ty puts 9 sports cards each on the front 
and back side of each page in his card 
album. How many pages are in Ty’s 
album if he has: 

 90 cards?

 144 cards?

 180 cards?

	There are 5 gallons of lemonade in a 
container. Sylvia fills glasses with ​​ 1 _ 8 ​​ of a 
gallon of lemonade from the container. 
How many gallons of lemonade are left 
in the container if Sylvia fills: 

 7 glasses?

 
 20 glasses?

 
 32 glasses?

	A county fair costs $8 to enter plus an 
additional $1.50 per ticket for rides and 
food. What is the total cost for a visit to 
the fair if you purchase: 

 
 8 tickets?

 25 tickets?

 40 tickets?

	The temperature when you got up this 
morning was – 4 degrees Celsius. The 
temperature is predicted to increase by 
2 degrees Celsius every hour. What will 
the temperature be after:

 2 hours?

 5 hours?

 8 hours?

  

9

a

b

c

10

a

b

c

11

a

b

c

12

a

b

c
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

PROBLEM SET 2: Rewriting Algebraic Expressions
	\Rewrite each expression by combining like terms, using number properties, and using 
the Order of Operations.

	​− 4x − 4 ÷ 9​
​− 4x − ​ 4 _ 9 ​​

 

	​​2 − ​(​​4​(​​−2​)​​x ÷ − 2​)​​​​

	​− 3 + 1​(− 6)​x − 7x​ 	​− 2x + 9x ⋅ 7 + 36​

	​​5x + ​(​​6x ÷ ​(​​−9​)​​​)​​​​ 	​​− 2x​(​​8 + 3 ⋅ 4​)​​​​

	​− 3x ⋅ 9 + 4 ÷ 4 − 8​ 	​​5x + 8​(​​−8x − 3​)​​​​

	​5x – 3x ⋅ 3 – 25​ 	​​3x + 8x​(​​−6 + 1​)​​​​

	​​− 2x​(​​−25​)​​ − 3 ÷ ​2​​ 2​ + 1​​ 	​9x − ​ 9 ⋅ 6x _ 18  ​​

  

1 2

3 4

5 6

7 8

9 10

11 12



85

©
 Carnegie Learning, Inc.

Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

PROBLEM SET 3: Modeling Two-Step Expressions and Equations
	\Create a bar model to represent each situation. Use the model to help you write an 
equation and solve the problem.

	Eva and Dulcina have 82 pins together. 
Dulcina has 34 more pins than Eva. 
How many pins are in Dulcina’s 
collection? How many pins are in 
Eva’s collection?
Let ​p​ represent the number of pins 
Eva has.

​2p + 34 = 82​

​p = 24​

Eva has 24 pins, and 
Dulcina has ​24 + 34 = 58​ pins.

	Put together, Albert and Jason have  
110 total action figures. Jason’s 
collection has 42 more action figures  
in it than Albert’s collection. How  
many action figures does Jason have? 
How many action figures are in  
Albert’s collection?

	Tripp and Rico are two dogs. Tripp 
weighs exactly 35 pounds more than 
Rico. Together, they weigh exactly  
49 pounds. How much does each 
dog weigh?

	Enrique’s collection has 64 fewer 
refrigerator magnets in it than Peter’s 
collection. They have 112 refrigerator 
magnets together. How many 
refrigerator magnets does Enrique 
have? How many refrigerator magnets 
does Peter have?

1 2

3 4

Eva p

p 34
82

Dulcina
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	Anna buys bananas, grapes, and 
apples. She buys twice the amount of 
bananas as grapes. She buys 2 more 
pounds of apples than grapes. 
Altogether, Anna bought 14 pounds of 
fruit. How many pounds of each fruit 
did she buy?

	You and your friends Kyra and Paolo 
decide to make some money during 
summer vacation by building and 
selling birdhouses. To get the business 
started, Kyra contributes $22, and 
Paolo contributes $18 to buy equipment 
and materials. You all agree that each 
person will earn the same amount of 
money after Kyra and Paolo get back 
what they invested. Your business 
earns a total of $280. How much does 
each person get at the end of  
the summer?

	In a small town, there are two main 
sections called the Hill Section and the 
Lake Section. The town has a 
population of 4298. The number of 
people who live in the Hill Section is 
188 more than twice the number of 
people who live in the Lake Section. 
How many people live in each section 
of the town?

	Tanner is 3 years younger than his 
sister, Lexi. The sum of the siblings’ 
ages is 33. How old are Tanner 
and Lexi?

5 6

7 8
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	The members of the student council 
are selling raffle tickets. The school 
decides that the top three raffle ticket 
sellers will share a portion of the profits. 
The second-place seller will receive $8 
more than the third-place seller. The 
first-place seller will receive twice as 
much as the second-place seller. The 
profit portion they will share is $104. 
How much will each of the top three 
sellers receive?

	The ages of three siblings total  
32 years. The middle child is 4 years 
older than the youngest, and the  
eldest is twice as old as the youngest. 
How old is each child?

	Two friends pooled the tickets they 
won from playing video games to get a 
prize that requires 800 tickets. If one 
friend won 130 more tickets than the 
other friend, how many tickets did each 
friend win?

	Of the 3120 books in the library, there 
are three times as many books in the 
fiction section as are in the nonfiction 
section. Also, there are 400 fewer 
books in the reference section than are 
in the nonfiction section. How many 
books are in each section?

9 10

11 12
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	Cameron, Hannah, and Daniel are 
swimming laps to raise money for 
charity. Together, the three swimmers 
swam a total of 1875 laps. Hannah 
swam twice as many laps as Daniel. 
Cameron swam 125 more laps than 
Hannah. How many laps did each 
person swim?

	During the summer, Curran and AJ 
started their own business mowing 
lawns. Before starting any work, Curran 
spent $20 to fill up the gas tank for the 
lawn mower. The boys agreed that each 
person would earn the same amount 
after Curran was reimbursed the money 
he spent for gas. After a week of work, 
the boys were paid a total of $177. 
Curran filled up the gas tank just once. 
How much did each boy earn?

	A park covers a total area of 644 acres. 
There are 482 more acres of woods 
than grassy areas in the park. How 
many acres are there of woods and 
how many acres are there of grassy 
areas in the park?

	There are 7800 workers in the three 
main buildings downtown. Three 
hundred fewer people work in the 
second-largest building than the largest 
building, and 900 fewer people work in 
the smallest building than the largest 
building. How many workers are in 
each building?

  

13 14

15 16
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

PROBLEM SET 4: Solving Equations with Double Number Lines
	\Solve each equation using a double number line.

	Solve the equation ​2x + 8 = 20​.
0 6 12 20

x0x 2x 2x+8

​2x = 12​
​  x = 6​

	Solve the equation ​3t + 15 = 45​.

	Solve the equation ​23 = 4d + 5​. 	Solve the equation ​​ 1 _ 4 ​x + 2 = 10​.

	Solve the equation ​31.8 = 5w – 6.7​. 	Solve the equation ​​3​(​​b + 2​)​​ = 21​​.

	Solve the equation ​6m + 7.2 = − 2.8​. 	Solve the equation ​​ 1 _ 3 ​x – 1 = 11​.

1 2

3 4

5 6

7 8
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	Solve the equation ​​6​(​​c – 3​)​​ = 2​​. 	Solve the equation ​2y – 4.25 = –1.39​.

	Solve the equation ​3n – 3​ 1 _ 4 ​ = –6​. 	Solve the equation ​8f – 25 = 57​.

PROBLEM SET 5: Solving Two-Step Equations
	\Determine whether each solution is a solution to the given equation.

	Equation: ​​ c _ 2 ​ + 5 = 2​
Solution: ​c = − 6​
​​ − 6 _   2 ​ + 5 = 2​

23 + 5 = 2

         2 = 2

Yes

	Equation: ​– 4 = 2p + 8​
Solution: ​p = − 1​

	Equation: ​2p − 4 = 8​
Solution: ​p = − 3​

	Equation: ​− 3u − 8 = 10​
Solution: ​u = − 6​

	Equation: ​10 = 3n − 5​
Solution: ​n = − 4​

	Equation: ​8 = ​  z _ − 3 ​ + 4​
Solution: ​z = − 12​

	Equation: ​− 2m − 10 = 4​
Solution: ​m = − 2​

	Equation: ​7 = ​ h _ 9 ​ − 4​
Solution: ​h = − 9​

9 10

11 12

1 2

3 4

5 6

7 8
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	Equation: ​− 9w + 4 = 4​
Solution: ​w = 0​

	Equation: ​− 9 + ​ r _ 3 ​ = − 4​
Solution: ​r = 15​

	Equation: ​3z − 9 = − 6​
Solution: ​z = 9​

	Equation: ​− 7 = ​ b _ − 2 ​ − 2​
Solution: ​b = 10​

	\Solve each equation for the variable.

	​− 2 + 10z = 28​
	​10z = 30​

	    ​z =  3​

	​​ a _ − 9 ​ − 10 = 8​

	​− 11 = 9 + 10w​ 	​− 10 = − 5x + 5​

	​2 + ​ s _ 7 ​  = 2​ 	​​ n _ 8 ​ − 10 = − 11​

	​− 12 = 4b + 4​ 	​5 + ​ p _ 3 ​ = 6​

	​7 = − 7 − y​ 	​4 = ​ x _ 3 ​ – 1​

	2 = – c – 6 	​10 = 10 − 4w​

	​​​4 = − 2+ ​(​ k _ –5 ​)​​ 	​–4 = ​ z _ 5 ​ – 7​

	​− 7 = 3 + 2y​  ​5 + ​(​ u _ –2 ​)​ = 1​

9 10

11 12

13 14

15 16

17 18

19 20

21 22

23 24

25 26

27 28
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	​− 28 = 9g − 10​ 	​− 16 = − 10 + ​ j _ 2 ​​

	​​ t _ 9 ​ + 9 = 8​ 	​25 = 5 + 5z​

	​− 9 = − 6m + 3​ 	​​​2 = ​  v _ − 10 ​ + 4​

	​4x + 3 = 1​ 	​− 9 = ​ d _ − 6 ​ + 7​

	\Solve each equation.

	​–8 = 2 − 4y​
​− 10 = –4y​

 ​​ − 10 _ − 4 ​ = y​

     ​y = ​ 5 _ 2 ​​

	​1 = − 6w − 2​

	​8 = 7 + ​(​ w _ –4 ​)​​ 	​− 12 =  ​ z _ 6 ​ − 10​ 

	​10 = 9 + 5w​ 	​7 = 8 + ​(​ x _ –8 ​)​​

	​− 3w + 1 = 0​ 	​4 = ​ y _ 3 ​ + 3​

	​1 + 9y = − 44​ 	​5 = 10 + ​ y _ 6 ​​

	​​  w _ − 10 ​ + 6 = − 1​ 	​–3x + 4 = 13​

29 30

31 32

33 34

35 36

37 38

39 40

41 42

43 44

45 46

47 48
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

PROBLEM SET 6: Graphs of Equations
	\For each situation, complete the table. Then use the table to graph the relationship. 
Finally, write an algebraic equation to represent the situation and use it to answer  
the questions.

	The library charges $1 to use the copier and $0.50 for each page copied.

Number of Pages Total Cost 
(dollars)

2      2

    10 6

15    8.50

    18 10

x–4–8–12 4 128 16–16

y

0

–4

–6

–2

–8

6

4

8

2

     ​y = 0.5x + 1​

 How many pages were copied if the total cost was $7.50?
​7.50 = 0.5x + 1​

13 pages 

 What is the total cost to copy 50 pages?
​​y = 0.5​(​​50​)​​ + 1​​

$26

1

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	The bakery charges $7.50 for one dozen bagels and $0.50 for each additional bagel.

Number of 
Bagels

Total Cost 
(dollars)

12

8.00

15

9.50

x–4–8–12 4 128 16–16

y

0

–4

–6

–2

–8

6

4

8

2

 How much will 2 dozen bagels cost?

 How many bagels can you buy for $20?

  

2

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	At a local farm, it costs $5 to pick your own peck of apples. It costs $3 for each 
additional peck.

Number of 
Pecks

Total Cost 
(dollars)

5

11

4

6

x–2–4–6 2 64 8–8

y

0

–8

–12

–4

–16

12

8

16

4

 How much will 11 pecks of apples cost?

 How many pecks can you buy for $17?

  

3

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	A children’s museum charges $10 admission for the first visitor and $5 for each 
additional visitor in a group. 

Number of 
Visitors

Total Cost 
(dollars)

1

3

25

40

x–2–4–6 2 64 8–8

y

0

–16

–24

–8

–32

24

16

32

8

 How much will a group of 14 visitors cost?

 How many visitors are in a group if the admission cost for the group is $50?

  

4

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	A party store charges $18 for 6 foil balloons and $2 for each additional foil balloon.

Number of 
Balloons

Total Cost 
(dollars)

18

7

8

26

x–2–4–6 2 64 8–8

y

0

–16

–24

–8

–32

24

16

32

8

 What is the total cost for 16 balloons?

 How many balloons can you buy for $50?

  

5

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	A bakery charges $4.50 for one dozen muffins and $0.25 for each additional muffin. 

Number of 
Muffins

Total Cost 
(dollars)

12

13

5.50

6

x–4–8–12 4 128 16–16

y

0

–4

–6

–2

–8

6

4

8

2

 How many muffins can you buy for $12?

 What do 24 muffins cost?

  

6

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	A submarine is diving at a rate of 0.25 meter per second. 

Time (seconds) Depth
(meters)

8

30

–9.25

–10

x–8–16–24 8 2416 32–32

y

0

–4

–6

–2

–8

6

4

8

2

 What is the submarine’s depth after 24 seconds?

 After how many seconds will the submarine be at a depth of – 50 meters?

  

7

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	A submarine starts at a depth of −15 meters and then dives down 0.5 meter  
every second. 

Time
(seconds)

Depth
(meters)

​− 15​

1

​− 17.5​

10

x–2–4–6 2 64 8–8

y

0

–8

–12

–4

–16

12

8

16

4

 How deep will the submarine be after 25 seconds?

 After how many seconds will the submarine be at a depth of − 30 meters?

  

8

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	A helicopter starts at a height of 50 meters and rises 12.5 meters every second.

Time
(seconds)

Height
(meters)

50

75

6

9

x–2–4–6 2 64 8–8

y

0

–80

–120

–40

–160

120

80

160

40

 After how many seconds will the helicopter be at a height of 100 meters?

 At what height will the helicopter be after 15 seconds?

  

9

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	At noon, the temperature was 92 degrees Fahrenheit. The temperature dropped  
5 degrees Fahrenheit every hour after that.

Time
(hours)

Temperature
(°F)

2

5

42

27

x–4–8–12 4 128 16–16

y

0

–40

–60

–20

–80

60

40

80

20

 After how many hours will the temperature be ​74°​F?

 What will the temperature be in 8 hours?

  

10

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	Raul is considering a new internet service provider. He has been using his current 
provider for 4 months and has already paid $160 for the service. His bills average  
$40 per month.

Time
(months)

Total Cost
(dollars)

–1

160

200

2

x–2–4–6 2 64 8–8

y

0

–160

–240

–80

–320

240

160

320

80

 When did the cost of Raul’s internet service exceed $100?

 What had Raul’s internet service cost 3 months ago?

  

11

a

b
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Two-Step Expressions and Equations  Skills Practice

TOPIC 1 TWO-STEP EXPRESSIONS AND EQUATIONS 
SKILLS PRACTICE continued

	Right now, Miguel is 9 kilometers into a 36-kilometer race. He is running an average  
of 18 kilometers every hour. 

Time
(hour)

Distance
(kilometers)

9

0.5

22.5

1

x–0.4–0.8–1.2 0.4 1.20.8 1.6–1.6

y

0

–18

–27

–9

–36

27

18

36

9

 How many kilometers of the race had Miguel completed half an hour ago?

 How much longer will it take Miguel to complete the race?

12

a

b
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	\Answer each question by comparing unit rates.

	Marcus can type 40 words in half a 
minute. Rhys can type 100 words in one 
and a half minutes. Which student can 
type at a greater rate of words 
per minute?

Marcus: ​​ 40 words _ 
0.5 minute

 ​  

             = 80​ words per minute 

Rhys: ​​ 100 words _ 
1.5 minutes

 ​  

          = 66​ 2 _ 3 ​​ words per minute

Marcus types faster.

	Yumi takes ​​ 5 _ 
12

 ​​ hour to complete  
50 math problems. Eric is able to 

complete 48 math problems in ​​ 2 _ 
5
 ​​ hour. 

Which student can complete math 
problems at a greater rate of problems 
per hour?

	Maggie’s home computer downloads 

a 7-megabyte program in ​​ 5 _ 
6
 ​​ minute. 

Brooke’s home computer takes  

​1​ 1 _ 
4
 ​​ minutes to download a 9-megabyte 

program. Whose computer downloads 
at a greater rate of megabytes 
per minute?

	Caitlin travels for 1​​ 1 _ 
3
 ​​ hours to visit a 

friend who lives 4​​ 1 _ 
2
 ​​ miles away. Martin 

travels 4​​ 1 _ 
4
 ​​ miles to visit a friend. It takes 

him 1​​ 1 _ 
5
 ​​ hours to get there. Who travels 

at a greater rate of miles per hour?

	Beth drove 45 miles and used  

3​​ 3 _ 
4
 ​​ gallons of gas. Martha drove  

85 miles and used 5​​ 2 _ 
3
 ​​ gallons of gas. 

Which driver used fewer gallons  
of gas per mile?

	Steve baked 5​​ 1 _ 
2
 ​​ batches of cookies in 

one and one half hours. Vondra baked 

3​​ 1 _ 
3
 ​​ batches of cookies in ​​ 11 _ 

12
 ​​ hour. Which 

baker made cookies at a greater rate of 
batches per hour?

7 8

9 10

11 12
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

PROBLEM SET 2: Identifying Proportional Relationships

	\Analyze each table shown. Determine whether the relationship is proportional. If the 
relationship is proportional, state the constant ratio for the relationship.

7th-Grade 
Class

Play 
Sports Total

Pet 
Owners 60 210

No Pets 52 182

This relationship is proportional. 

The ratios ​​ 210 _ 60 ​​ for pet owners 

and ​​ 182 _ 52 ​​ for students with no  
pets are both equivalent to the 

constant ratio of ​​ 7 _ 2 ​​.

6th-Grade 
Class

Play an 
Instrument Total

Have 
Siblings 18 222

No 
Siblings 30 192

Employees
Use the 

Company’s 
Health 

Insurance
Total

Part-Time 16 20

Full-Time 12 15

Bowling 
League

Have 
Scored 

Over 200
Total

Professional 27 32

Amateur 12 19

1 2

3

4
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

10th-
Graders

Has a 
Driver’s 
Permit

Total

Has a  
Cell Phone 155 279

No  
Cell Phone 165 297

8th-Grade 
Girls

Bring 
Their 

Lunch to 
School

Total

In Theatre 48 192

Play a 
Sport 54 192

	\Determine whether each graph represents a direct variation relationship.

	

Yes. The graph is a straight line  
that goes through the origin.

	

5 6

7 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

8 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	 	

	 	

9 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

10 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

11 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

12 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	 	

	 	

13 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

14 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

15 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

16 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	 	
 

 

PROBLEM SET 3: Solving Proportions Using Equivalent Ratios

	\Solve each problem by setting up and solving a proportion. Use equivalent ratios to 
solve the proportion.

	The human body is often drawn using 
specific ratios. The average height of 
an adult is drawn using 7 head lengths 

(the height of the head is ​​ 1 _ 
7
 ​​ the total 

height). If a person in a painting is  
63 centimeters tall, what is the person’s 
head length?

The ratio is ​​ 1 _ 7 ​​ head length per total 
height. Multiply the unit rate by the 
total height.  

​63 × ​ 1 _ 7 ​ = 9​ centimeters

	The Appalachian Trail is a 2,155-mile 
hiking trail in the Eastern United States. 
You plan to hike the section of the trail 
that is in New Jersey at a rate of 9 miles 
per day. If the hike will take you 8 days, 
what is the length of the trail in 
New Jersey?

	The average person breathes  
35 pounds of air per day. At this rate, 
how many pounds of air will the 
average person breathe in 7 days?

	You are on a hockey team. Your time  
on the ice is 12 minutes per game.  
A season is 20 games. How many 
minutes do you play during the season?

17 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

18 y

10
12
14
16
18
20

8
6
4
2

0
x

2 4 6 8 10 12 14 16 18 20

1 2

3 4
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	In an hour, a jogger burns about 4 
calories per pound of body weight. 
How many calories will a jogger who 
weighs 151 pounds burn in an hour?

	In the old British money system,  
5 shillings was equal in value to  
1 crown. Emily had 45 shillings.  
What was the value in crowns?

	A movie package can be added to a 
customer’s cable TV service for a cost 
of $8 per month. How much will the 
additional movie package cost for 
thirteen months?

	Seventeen trees are saved for each ton 
of paper recycled. How many tons of 
paper will need to be recycled to save 
51 trees?

	There are 54 girls in a bowling league. 

There are two girls for every boy in the 

league. How many boys are in the league?

	A typical home uses a total of seven 
kilowatts of electricity for each kilowatt 
of electricity used by the refrigerator. 
How much of a $70 electric bill is due 
to using the refrigerator, assuming that 
every kilowatt costs the same amount?

	A jewelry store makes $5 profit for 
each $1 they spend on jewelry. A 
jewelry store owner made a profit of 
$95 on a necklace. What was the 
original cost of the necklace?

	During long-distance races, a typical 
sled dog will run at a rate of 
approximately 9 miles per hour. If a 
sled dog runs at this rate for 5 hours, 
how many miles could it run?

5 6

7 8

9 10

11 12
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

PROBLEM SET 4: Solving Proportions Using Means and Extremes

	\Solve each problem by setting up and solving a proportion. Set the product of the 
means and extremes equal to each other to solve the proportion.

	A baseball team won 10 games out 
of 16 of their games during the 
2009 regular season. At this rate, how 
many games do they need to play to 
win 50 games?

​​  10 wins _ 16 games ​ = ​  50 wins _  x games ​​

        10x = 800 
           x = 80

The baseball team would need to 
play 80 games in order to win 
50 games.

	The 18 wind turbines on Windy Hill are 
enough to meet the electrical needs of 
all 6 houses on Breezy Lane. How 
many wind turbines are needed to 
meet the electrical needs of 
26 houses?

	Between 1990 and 2000, the 
population of New York City increased 
at a rate of 32 people every 4 hours. 
By how many people would the 
population have increased in 63 hours?

	A local survey determined that 4 out  
of every 10 people have downloaded 
music at some point. At this rate, out of 
60 people, how many have 
downloaded music?

	The string that produces the lowest 
tone on a piano vibrates 87 times in  
3 seconds. How many times does  
this string vibrate in 12 seconds?

	A 10-ounce package of cookies costs 
$2. What does a 35-ounce package 
cost, assuming the same cost  
per ounce?

	On Mercury, you weigh 2 pounds for 
every 5 pounds you weigh on Earth. 
You weigh 135 pounds on Earth. How 
much do you weigh on Mercury?

	After walking for 15 minutes, Zachary’s 
treadmill displayed “120 calories 
burned.” At this rate, how many calories 
does Zachary burn in 65 minutes?

1 2

3 4

5 6

7 8
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	A hybrid car uses 1 gallon of gasoline to 
drive 54 miles. How many gallons of 
gasoline does it use to travel 
162 miles?

	Nicholas owns a pet bearded dragon 
named Oscar, which is a type of lizard. 
It typically eats 51 crickets in 2 days. 
How many days has Nicholas fed Oscar 
if it has eaten 102 crickets?

	In an hour, a downhill skier burns about 
5 calories for each 2 pounds of body 
weight. How many calories does a 
160-pound downhill skier burn in 
an hour?

	You have started your own online 
business selling used DVDs. You sell  
24 DVDs per week online. How many 
DVDs do you sell in 6 weeks?

PROBLEM SET 5: Identifying the Constant of Proportionality

	\Answer each question.

	Kim learned in her science class that every 2 minutes she spends in the shower, she 
uses 17 gallons of water. This rate is constant.

 If Kim showers for 4 minutes,  
how many gallons of water does 
she use?

​​ 2 minutes _ 
17 gallons

 ​ = ​ 4 minutes _ 
? gallons

 ​​ 

               = 34 gallons

 If Kim’s sister used 119 gallons of 
water during her shower, how long 
was her sister’s shower?

​​ 2 minutes _ 
17 gallons

 ​ = ​  ? minutes _ 
119 gallons

 ​​ 

               = 14 minutes

 Identify the constant of 
proportionality for the time in 
minutes to the number 
of gallons.

​​  time in minutes  
number of gallons

 ​ = ​​​ 2 _ 17 ​​

 Identify the constant of 
proportionality for the number of 
gallons used to the time 
in minutes.

​​ number of gallons  
time in minutes

 ​ = ​​​ 17 _ 2 ​​

9 10

11 12

1

a b

c d
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	A television time slot has 4 minutes of commercials for every 11 minutes of 
programming. This rate is constant.

 If a television program is  
88 minutes long, how many 
minutes of commercials should 
a viewer expect?

 If there are 16 minutes of 
commercials, how long is the 
television program?

 Identify the constant of 
proportionality for the minutes of 
commercials to the minutes 
of programming.

 Identify the constant of 
proportionality for the minutes of 
programming to the minutes 
of commercials.

	Each week, Best Foot Forward orders 8 boxes of socks for every 3 cases of shoes. 
This rate is constant.

 If the store orders 96 boxes of 
socks one week, how many cases 
of shoes does it order?

 This week, Best Foot Forward 
ordered 27 cases of shoes. How 
many boxes of socks did 
the store order?

 Identify the constant of 
proportionality for the boxes of 
socks to the cases of shoes.

 Identify the constant of 
proportionality for the cases of 
shoes to the boxes of socks.

2

a b

c d

3

a b

c d
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	In a survey that James conducted of the students in his school, he determined that  
3 out of 8 students chose basketball as their favorite sport.

 How many students choose 
basketball as their favorite sport 
if James surveys 240 students?

 If 225 students chose basketball  
as their favorite sport, how many 
students did James survey?

 Identify the constant of 
proportionality for the students 
who chose basketball to the 
students surveyed.

 Identify the constant of proportionality 
for the students surveyed to the 
students who chose basketball.

	Leron is weighing pennies for a science experiment. When he weighs 2 pennies, the 
weight is 5 grams.

 How many pennies are on the 
scale if the weight measures 
40 grams?

 How much do 12 pennies weigh?

 Identify the constant of 
proportionality for number of 
pennies to total weight.

 Identify the constant of 
proportionality for total weight  
to number of pennies.

	The Hidden Valley track team is participating in a 3-day walk-a-thon to raise money  
for their favorite charity. They are asking each donor to pledge $18 for every 6 miles 
they walk.

 How much money does the  
team raise if they walk  
150 miles?

 How many miles does  
the team need to walk to  
raise $615?

 Identify the constant of 
proportionality for miles  
walked to money raised.

 Identify the constant of 
proportionality for money  
raised to miles walked.

4

a b

c d

5

a b

c d

6

a b

c d
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	\Given a value for the input variable, x, and the output variable, y, calculate the constant 
of proportionality.

	​x = 21​ and ​y = 18​

The constant of proportionality, k, is 
the ratio of outputs, y, to inputs, x.

​k = ​ 18 _ 21 ​​​ = ​ 6 _ 7 ​​

	x = 44 and ​y = 10​

	​x = 19​ and ​y = 38​ 	​x = 3​ 1 _ 
3
 ​​ and ​y = 2​ 1 _ 

2
 ​​

	​x = 45​ and ​y = 10​ 	​x = 3.2​ and ​y = 4​

	​x = 38​ and ​y = 10​ 	​x = 1​ 2 _ 
5
 ​​ and ​y = 3​ 1 _ 

8
 ​​

	​x = 54​ and ​y = 27​ 	​x = 9​ and ​y = 1.5​

	​x = 104​ and ​y = 36​ 	​x = 4​ 1 _ 
2
 ​​ and ​y = 5​ 5 _ 

6
 ​​

  

7 8

9 10

11 12

13 14

15 16

17 18
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	\Solve each problem.

	Monique drives at a constant rate on 
the freeway. The table shows the 
relationship between the distance she 
traveled, d, in miles and the time she 
took to travel, t, in hours.

Time
(hours)

Distance
(miles)

1.5 93

3 186

5 310

6.5 403

	Cletus bales hay at a constant rate. 
The table shows how many bales of 
hay, b, he can bale in minutes, t.

Time
(minutes)

Hay
(bales)

10 1

12 1.2

27 2.7

60 6

 Write an equation for the distance 
Monique traveled based on the 
number of hours.

Since I know she drives at a 
constant rate, I can divide any 
distance by the corresponding 
time to determine the constant 
of proportionality.

k = ​​ 186 _ 3 ​​​​  = 62

d = 62t

 Write an equation for the amount of 
hay Cletus baled based on the 
number of minutes.

 Identify the constant of 
proportionality in part (a). What 
does it mean in this context?

The constant of proportionality 
is 62. Monique travels 62 miles 
per hour.

 Identify the constant of 
proportionality in part (a). What 
does it mean in this context?

19 20

a a

b b
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Sheri is doing a science experiment 
and timing how long it takes a mouse 
to get through a custom maze that she 
built. The table reflects the distance the 
mouse traveled, d, in inches and the 
amount of time it took the mouse to 
travel, t, in seconds.

Time
(seconds)

Distance
(inches)

2 8.6

12 51.6

19 81.7

22 94.6

 Write an equation for the distance 
the mouse traveled based on the 
number of seconds.

Identify the constant of 
proportionality in part (a). What 

does it mean in this context?

	A diver descends into the ocean at a 
constant rate. The table reflects the 
diver’s distance under water, d, in feet 
and the amount time, t, it took the diver 
to travel that distance.

Time
(minutes)

Distance
(feet)

2.5 75

3 90

6 180

11 330

 Write an equation for the distance 
the diver descended based on the 
number of minutes.

 Identify the constant of 
proportionality in part (a). What 
does it mean in this context?

21

a

b

22

a

b
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Jamila hikes up a local mountain. 
The table reflects the number of 
vertical feet she climbs during her 
ascent, a, of the mountain and the 
amount of time it took her to climb the 
mountain, t, in hours.

Time
(hours)

Ascent
(feet)

0.5 205

1.25 512.5

1.75 717.5

2.5 1025

 Write an equation for the number of 
vertical feet Jamila climbed based 
on the number of hours.

Identify the constant of 
proportionality in part (a). What 
does it mean in this context?

	Javi loads a delivery truck with cargo at 
a constant rate. The table shows how 
many pounds of cargo Javi can load 
per minute. The number of pounds of 
cargo is represented by c, and the 
amount of time it takes to load the 
cargo is represented by t. 

Time
(seconds)

Cargo  
(pounds)

12 98.4

15 123

26 213.2

40 328

 Write an equation for the number of 
pounds of cargo Javi loaded based 
on the number of seconds.

Identify the constant of 
proportionality in part (a). What 

does it mean in this context?

  

23

a

b

24

a

b
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

PROBLEM SET 6: Representing Proportional Relationships

	\Graph each proportional relationship. Then, write a proportion that shows the 
relationship between the two quantities (using the variables provided in the table)  
and the constant of proportionality.

	Gerald is an event photographer. In his brochure he advertises that for every 4 posed 
pictures he takes of your event he will take 5 unposed pictures. The table displays the 
possible number of posed pictures to the number of unposed pictures.

Number 
of Posed 
Pictures

Number of 
Unposed 
Pictures

​p​ ​u​

16 20

24 30

32 40

36 50

y

50

40

30

20
N

um
be

r 
of

 U
np

os
ed

 P
ic

tu
re

s

Number of Posed Pictures

10

0
x

8 16 24 32 40

​​      ​​​ ​ 
u _ p ​ = ​ 5 _ 4 ​​

	Tiffany is practicing her shots for basketball. For every 6 jump shots she practices, she 
practices 7 free throws. The table displays the possible number of free throws she 
practiced and the number of jump shots she practiced.

Number 
of Free 
Throws

Number 
of Jump 

Shots

​f​ ​j​

14 12

35 30

49 42

70 60

y

60

48

36

24

N
um

be
r 

of
 Ju

m
p 

Sh
ot

s

Number of Free Throws

12

0
x

14 28 42 56 70

  

1

2
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Howard is making necklaces out of glass beads. For every 3 red beads he uses, he 
uses 7 blue beads. The table displays the possible number of blue beads used and 
the number of red beads used.

Number 
of Blue 
Beads 
Used

Number 
of Red 
Beads 
Used

​b​ ​r​

28 12

42 18

56 24

63 27

y

30

24

18

12

N
um

be
r 

of
 R

ed
 B

ea
ds

 U
se

d

Number of Blue Beads
Used

6

0
x

14 28 42 56 70

	Allison is weighing money on a scale. She finds that 1 nickel weighs 5 grams. The  
table displays the possible number of nickels weighed and their weight in grams.

Number 
of 

Nickels
Weight 

in Grams

​n​ ​g​

2 10

6 30

7 35

9 45

y

50

40

30

20

W
ei

gh
t i

n 
G

ra
m

s

Number of Nickels

10

0
x

2 4 6 8 10

  

3

4
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Sam is ordering reams of paper for his company using a website. He finds that every  
3 reams of paper weigh 16 pounds. The table displays the possible number of reams 
of paper and the weight in pounds for each shipment.

Number 
of Reams 
of Paper

Weight in 
Pounds

​r​ ​p​

9 48

15 80

24 128

27 144

y

160

128

96

64

W
ei

gh
t i

n 
Po

un
ds

Number of Reams of Paper

32

0
x

6 12 18 24 30

	Nicholas takes his new puppy outside to get exercise every evening. For every  
19 minutes Nicholas and his puppy walk, they play fetch for 5 minutes. The table 
displays the possible number of minutes Nicholas and his puppy walk and the  
number of minutes they play fetch.

Minutes 
Spent 

Playing 
Fetch

Minutes 
Spent 

walking

​f​ ​w​

20 76

25 95

40 152

50 190

y

190

152

114

76

M
in

ut
es

 S
pe

nt
 W

al
ki

ng

Minutes Spent Playing
Fetch

38

0
x

10 20 30 40 50

  

5

6
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	This year, you started working in the writing lab. You help fellow students improve  
the essays and reports they are writing. You charge $120 for 5 hours of tutoring.  
The table displays the possible number of hours spent tutoring and the number  
of dollars charged.

Number 
of Hours 

Spent 
Tutoring

Number 
of Dollars 
Charged

​h​ ​d​

10 240

25 600

35 840

50 1200

y

1200

960

720

480

N
um

be
r 

of
 D

ol
la

rs
 C

ha
rg

ed

Number of Hours Spent
Tutoring

240

0
x

10 20 30 40 50

	Rebecca is putting together packages of items for a joke shop. She has to make sure 
each package contains 18 fake spiders and 11 rubber snakes. The table displays the 
possible number of rubber snakes and the number of fake spiders in a package.

Number 
of 

Rubber 
Snakes

Number 
of Fake 
Spiders

​r​ ​f​

44 72

77 126

88 144

110 180

y

180

144

108

72

N
um

be
r 

of
 F

ak
e 

Sp
id

er
s

Number of Rubber Snakes

36

0
x

22 44 66 88 110

  

7

8
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Tremaine is making bird feed. For every 6 tablespoons of corn kernels, he puts  
in 11 tablespoons of sunflower seeds. The table displays the possible number of 
tablespoons of corn kernels and the number of tablespoons of sunflower seeds 
in a mixture.

Sunflower Seeds 
(tablespoons)

Corn Kernels
(tablespoons)

​s​ ​k​

22 12

77 42

88 48

99 54

y

60

48

36

24

Co
rn

 K
er
ne

ls
 (t
ab

le
sp

oo
ns

)
Sunflower Seeds (tablespoons)

12

0
x

22 44 66 88 110

	Your uncle works as an operations scheduler for a company that manufactures air 
filters. The company manufactures 2 metal mesh filters for every 3 carbon filters. 
The table displays the possible number of carbon filters manufactured and the 
number of metal mesh filters manufactured.

Number of 
Carbon Filters 
Manufactured

Number 
of Metal 

Mesh Filters 
Manufactured

​c​ ​m​

6 4

15 10

24 16

27 18

y

20

16

12

8

N
N

um
be

r 
of

 M
et

al
 M
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h 

Fi
lt

er
s

M
an
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ac
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d

Number of Carbon Filters
Manufactured

4

0
x

6 12 18 24 30
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	You are involved in a community tree-planting project. At each planting site, you plant 
11 oak trees for every 3 pine trees. The table displays the possible number of pine 
trees planted and the number of oak trees planted.

Number of 
Pine Trees 

Planted

Number of 
Oak Trees 

Planted

​p​ ​k​

12 44

18 66

24 88

30 110

y

110

88

66

44
N

um
be

r 
of

 O
ak

 T
re

es
 P

la
nt

ed

Number of Pine Trees
Planted

22

0
x

6 12 18 24 30

	Crystal is studying to become a geologist. For every 4 hours of classroom instruction 
she receives on earth processes, she also receives 9 hours of lab instruction on earth 
materials. The table displays the possible number of classroom hours and the number 
of lab hours.

Number of 
Lab Hours

Number of 
Classroom 

Hours

​b​ ​c​

27 12

54 24

72 32

81 36

y

40

32

24

16

N
um

be
r 

of
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la
ss

ro
om

 H
ou

rs

Number of Lab Hours

8

0
x

18 36 54 72 90
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	\Answer each question.

	During your morning workout, you run for 20 seconds for every 3 seconds 
you sprint.

 Determine the constant of 
proportionality for the ratio 
between the number of seconds 
you run and the number of 
seconds you sprint.

​​  number of seconds you run  
number of seconds you sprint

 ​ = ​​​ 20 _ 3 ​​

 Write a proportion that shows the 
relationship between the number 
of seconds you run, the number of 
seconds you sprint, and the 
constant of proportionality.

​​ r _ s ​ = ​ 20 _ 3 ​​

 Rewrite the proportion as an equation to represent the number of seconds you run 
in terms of the number of seconds you sprint.

​r = ​ 20 _ 3 ​s​

	Lewis had pictures taken for his football team. The pictures come in different sizes. 
The ratio of each picture is a height of 7 inches by a width of 6 inches.

 Determine the constant of 
proportionality for the ratio 
between the height of each picture, 
in inches, and the width of each 
picture, in inches.

 Write a proportion that shows the 
relationship between the height of 
each picture, the width of each 
picture, and the constant of 
proportionality.

 Rewrite the proportion as an equation to represent the height of each picture in 
terms of the width of each picture.

	Francis played tennis for two hours. His activity watch showed that he burned 
17 calories every 5 minutes.

 Determine the constant of 
proportionality for the ratio 
between the number of calories 
burned and the time Francis  
played tennis, in minutes.

 Write a proportion that shows the 
relationship between the number 
of calories burned, the time Francis 
played tennis, and the constant 
of proportionality.

 Rewrite the proportion that shows the relationship between the number of calories 
burned in terms of the number of minutes Francis played tennis.

13

a b

c

14

a b

c

15

a b

c
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Your class is going on a field trip to an art museum. For every 6 students going to the 
museum, there is 1 adult chaperone.

 Determine the constant of 
proportionality for the ratio 
between the number of students 
who visit the museum and the 
number of adults who visit 
the museum.

 Write a proportion that shows the 
relationship between the number 
of students, the number of adults, 
and the constant of proportionality.

 Rewrite the proportion as an equation to represent the number of students in 
terms of the number of adults.

	Daniel is decorating mirrors from a craft kit he received. He can decorate 10 mirrors 
every 3 hours.

 Determine the constant of 
proportionality for the ratio 
between the number of mirrors he 
decorates and the time it takes, 
in hours.

 Write a proportion that shows the 
relationship between the number 
of mirrors he decorates, the time it 
takes, and the constant 
of proportionality.

 Rewrite the proportion as an equation to represent the number of mirrors he 
decorates in terms of the time, in hours.

	Caleb is a landscaper. He knows that for every 25 pounds of topsoil he orders he can 
cover an area of 13 square feet.

 Determine the constant of 
proportionality for the ratio 
between the number of pounds of 
topsoil and the area it covers, in 
square feet.

 Write a proportion that shows the 
relationship between the number 
of pounds of topsoil, the area it 
covers, and the constant 
of proportionality.

 Rewrite the proportion as an equation to represent the number of pounds of 
topsoil in terms of the area, in square feet.

 

16

a b

c

17

a b

c

18

a b

c
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	You work at an ice cream store and are ordering more ice cream. The ice cream 
comes in cases. In each case there are 3 containers of chocolate ice cream for every 
2 containers of vanilla ice cream.

 Determine the constant of 
proportionality for the ratio 
between the number of containers 
of chocolate ice cream and the 
number of containers of vanilla 
ice cream.

 Write a proportion that shows the 
relationship between the number 
of chocolate ice cream containers, 
the number of vanilla ice cream 
containers, and the constant 
of proportionality.

 Rewrite the proportion as an equation to represent the number of chocolate ice 
cream containers in terms of the number of vanilla ice cream containers.

 

	Louis knows he must practice his serves to get better at tennis. For every 15 minutes 
he practices, 11 minutes are spent practicing serves.

 Determine the constant of 
proportionality for the ratio 
between the total number of 
minutes spent practicing and 
the number of minutes spent 
practicing serves.

 Write a proportion that shows 
the relationship between the 
total number of minutes spent 
practicing, the number of 
minutes spent practicing 
serves, and the constant  
of proportionality.

 Rewrite the proportion as an equation to represent the total number of minutes 
spent practicing in terms of the number of minutes spent practicing serves.

  

19

a b

c

20

a b

c
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	To make the perfect shade of purple paint, Shawn uses 5 parts of red paint for every  
6 parts of blue paint.

 Determine the constant of 
proportionality for the ratio 
between the number of parts 
of red paint and number of 
parts of blue paint.

 Write a proportion that shows 
the relationship between the 
number of parts of red paint, 
the number of parts of blue 
paint, and the constant 
of proportionality.

 Rewrite the proportion as an equation to represent the number of parts of red 
paint in terms of the number of parts of blue paint.

 

	Scott is trying to help the environment. He decides that for every 1 plastic bag he uses, 
he will recycle 17 plastic bottles.

 Determine the constant of 
proportionality for the ratio 
between the number of plastic 
bags Scott uses and the number of 
plastic bottles he recycles.

 Write a proportion that shows the 
relationship between the number 
of plastic bags Scott uses, the 
number of plastic bottles he 
recycles, and the constant 
of proportionality.

 Rewrite the proportion as an equation to represent the number of plastic bags 
Scott uses in terms of the number of plastic bottles he recycles.

21

a b

c

22

a b

c
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Louis owns his own orchard. He plants 9 fruit trees for every 5 nut trees.

 Determine the constant of 
proportionality for the ratio 
between the number of fruit trees 
planted and the number of nut 
trees planted.

 Write a proportion that shows the 
relationship between the number 
of fruit trees planted, the number 
of nut trees planted, and the 
constant of proportionality.

 Rewrite the proportion as an equation to represent the number of fruit trees 
planted in terms of the number of nut trees planted.

	For every $20 you earn, you donate $3 to charity.

 Determine the constant of 
proportionality for the ratio 
between the amount you earn, in 
dollars, and the amount you 
donate to charity, in dollars.

 Write a proportion that shows the 
relationship between the amount 
you earn, the amount you donate, 
and the constant of proportionality.

 

 Rewrite the proportion as an equation to represent the amount you earn in terms 
of the amount you donate.

23

a b

c
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

PROBLEM SET 7: Analyzing Proportional Relationships

	\Complete each table. Then, use the table to draw a graph of each relationship.

	Jessica spent many days at the city park last summer. She noticed that 4 out of every 
15 flying insects she saw at the park were butterflies.

Number of 
Insects

Number of 
Butterflies

15 4

45 12

180 48

540 144

I can set up different proportions 
to determine the unknown values 
in the table using the constant of 
proportionality,  ​​​​ 4  _ 15 ​​.

 ​​​​ 4  _ 15 ​​=  ​​​​ 12 _   i ​​

   i = 45 
 ​​​​ 4  _ 15 ​​=  ​​​​ 48 _   i ​​

   i = 180 
 ​​​​ 4  _ 15 ​​=  ​​​​ b _ 540 ​​ 

 b = 144

N
um

be
r 

of
 B

ut
te

rfl
ie

s

Number of Insects
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200

80

40

0
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Sylvia is in charge of all the baseball leagues in her town. She estimates that about  
1 out of every 15 players in each league can play first base.

Players in the 
League

Players Who 
Can Play First 

Base

11

420

30

585

Pl
ay

er
s 

W
ho

 C
an

 P
la

y 
Fi

rs
t B
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e

Players in the League

y
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160

200

80

40

0
x

120 240 360 480 600

	Your cousin plays shooting guard for his community basketball team. When he plays in 
a game, 3 out of every 5 baskets he scores for his team are jump shots.

Total Baskets Jump Shots

10

25

33

78

Ju
m

p 
Sh

ot
s

Total Baskets

y
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Ada looked at her household budget for the past several months and determined  
that 1 out of every 8 dollars she spent on groceries was spent on whole fruits 
and vegetables.

Amount Spent 
on Groceries

Amount Spent 
on Whole 
Fruits and 
Vegetables

11

28

232

248

Am
ou

nt
 S

pe
nt

 o
n 

W
ho

le
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ts

 a
nd

 V
eg

et
ab

le
s 

(d
ol
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)

Amount Spent on Groceries
(dollars)

y
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0
x

50 100 150 200 250

	Latrell keeps all of his line drawings in portfolio folders. He notices as he sorts through 
the drawings that, in each folder, 2 out of every 5 drawings are still lifes.

Total 
Drawings Still Lifes

15

12

65

56

St
ill

 L
ife

s

Total Drawings

y
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Russell looked at his household budget for the past several months and determined 
that 4 out of every 9 dollars he spent on groceries were spent on high-protein foods.

Amount 
Spent on 
Groceries

Amount 
Spent on 

High-Protein 
Foods

24

90

100

342

y

96

128

160

64

32

0
x

80 160 240 320 400
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n 
H
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rs
)

Amount Spent on Groceries
(dollars)

	Lois keeps track of the yards gained or lost each quarter for the Silver Stripes football 
team. She noticed that 1 out of every 3 yards lost by the Silver Stripes were due to the 
slippery conditions of the rainy game.

Total Yards 
Lost

Yards Lost Due 
to Slippery 
Conditions

4

15

45

24

y
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Total Yards Lost (yards)
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	You maintain inventory for a local craft store. You notice that typically 5 out of 9 items 
on backorder are for one of the store’s customers, Ms. Bestwick.

Items on 
Backorder

Ms. 
Bestwick’s 

Items

27

25

35

72

y

30

40

50

20

10

0
x

20 40 60 80 100

M
s.
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w
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s

Items on Backorder

	At the last Ferndale Middle School dance, only 2 out of 7 students actually danced, 
while the rest stood around.

Total 
Students

Students 
Who Danced

105

140

90

110

y
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96

120

48

24

0
x

80 160 240 320 400
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	You are an environmentalist recording the number of abandoned nesting sites for 
herons in areas of wetlands. You find that, on average, 1 out of every 4 nesting sites 
has been abandoned.

Total 
Sites

Abandoned 
Sites

8

10

44

88

y
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	Marian’s printer mangles 1 out of 5 pages while doing a printing job.

Number 
of Pages 
in Report

Number 
of Pages 
Mangled

5

2

40

13

y
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Proportionality  Skills Practice

TOPIC 2 PROPORTIONALITY 
SKILLS PRACTICE continued

	Norman owes his parents money, and 6 out of every 7 dollars of his total debt came 
about because of the time he wrecked their snowmobile.

Total Debt Debt from 
Snowmobile

48

175

390

490

y
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