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Lesson 21
Dependent and Independent Variables

Use What You Know

You’ve learned how to use variables to describe situations. Take a look at this problem.

Tickets for the school musical are $8 per ticket. This table shows the total cost, c, for a 
certain number of tickets, t. Complete the table and describe the relationship between 
the total cost and tickets purchased.

Tickets, t Total cost, c

1 $8

2 $16

3

4

5 $40

Use the math you already know to solve this problem.

a. What are the two quantities in this situation?

b. If you know the number of tickets, you can find the total cost. Which quantity 
depends on the other?

c. Find the total cost for 3 tickets and 4 tickets.

d. Use words to explain the relationship between tickets and total cost.

e. Explain how you found the total cost for 3 tickets and 4 tickets.

6.EE.C.9
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In the problem on the previous page, the total cost of tickets, c, depends on how many 
tickets are purchased, t. An equation representing the relationship between t and c looks 
like this:

c 5 8t

The total cost equals 8 times the number of tickets purchased.

The number of tickets purchased, t, is the independent variable. The total cost, c, is the 
dependent variable. The total cost depends on the number of tickets purchased.

You can use the equation to find the total cost of any number of tickets. For example, 
if you bought 20 tickets, replacing t with 20 and solving for c will show the total cost.

c 5 8t
c 5 8 • 20
c 5 $160

20 tickets cost $160.

Reflect
1  Lunch costs $2.25 per day. An equation showing the relationship between the 

number of days, d, and the total cost of lunch, c, is c 5 2.25d. What is the dependent 
variable? Explain how you know this.
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Relationships Between Variables

Read the problem below. Then explore how to represent the relationship between 
variables with a table, an equation, and a graph.

Lincoln’s school is selling candles to raise money for a new track. Each candle is 
$20. The table shows the relationship between the number of candles sold, c, and 
money raised, m. Use the table to write an equation and draw a graph to represent 
this problem.

Number of candles sold, c 0 1 2 3 4 5

Amount of money raised, m ($) 0 20 40 60 80 100

Model It You can use words and an equation to represent this problem.

An equation with two variables can represent the relationship between c and m.

money 
raised equals

cost of each 
candle times

number of 
candles

m 5 20 • c

Graph It You can draw a graph to represent this problem.

You can think of c and m as x- and y-coordinates and write 
ordered pairs to graph the equation. 

(0, 0), (1, 20), (2, 40), (3, 60), (4, 80), and (5, 100)

These points show solutions to the equation m 5 20c.
c

m

20

40

60

80

100

2 4 6
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Connect It Now you will explain how the table, the equation, and the graph 
are related.

2  Which value is the dependent variable? Which is the independent variable? Explain.

3  Look at the graph. How does the point (2, 40) relate to the equation and table?

4  Use the equation to explain how much money Lincoln raised if he sold 9 candles.

5  What coordinates on the graph would show how much money Lincoln raised if he 
sold 9 candles? Explain.

Try It Use what you just learned about representing problems with a graph to 
answer this question. 

6  Explain how the coordinates of a point on a graph relate to the dependent and 
independent variables of an equation.
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Representing a Problem

Read the problem below. Then explore how to represent a problem with an 
equation, a table, and a graph.

It costs $6 to enter a skating rink and $2.50/hour to rent skates. The equation below 
represents the total cost, c, to skate and rent skates for a certain amount of time, t.

total 
cost equals

rental rate 
per hour times

time 
(hours) plus

entrance 
fee

c 5 2.5 • t 1 6

Show the relationship between c and t using a table and graph.

Model It You can use a table to understand this problem.

Time, t 
(hours) 2.5t 1 6 Total cost, c

($)

1 2.5(1) 1 6 8.5

2 2.5(2) 1 6 11

3 2.5(3) 1 6 13.5

4 2.5(4) 1 6 16

Graph It You can draw a graph to represent this problem.

You can write ordered pairs from the table and graph them on a 
coordinate plane. 

(1, 8.5), (2, 11), (3, 13.5), (4, 16)

Connecting the points with a line shows all the solutions of c 5 2.5t 1 6.

t

c
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O
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Connect It Now you will explain how the table and graph relate to 
the equation.

7  Which value is the dependent variable? Which is the independent variable? Explain.

8  Use the equation to explain the total amount Melissa pays if she skates for 5 hours.

9  How would you represent t 5 5 on the table? On the graph? Explain.

10  Describe two ways to represent the total cost of skating for half an hour.

11  Given any equation with two variables, explain how to draw a table and a graph.

Try It Use what you just learned about representing problems with an equation.

12  A lodge rents snowboards for $40/day plus a $20 � at fee for safety gear. Write an 
equation to represent the relationship between total cost, c, and number of days 
renting a snowboard, d. 
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Relating Variables

Study the example below. Then solve problems 13–15.

Example

Taylor’s computer can download movies at a rate of 
10.2 megabytes per minute.

A  Write an equation to show the relationship between the number of 
minutes, m, and the number of megabytes, s, that are downloaded.

B  Use your equation to explain how long it takes Taylor’s 
computer to download a movie that is 52.02 megabytes.

Look at how you can show your work using a model.

13  Justin drove at a steady speed of 60 miles/hour. Write an equation 
to represent the relationship between the total distance Justin drove, 
d, in a certain amount of time, t. Which value is the dependent 
variable? Which is the independent variable? Explain.

Show your work.

Solution  

Pair/Share
What is the dependent 
variable? What is the 
independent variable?

Pair/Share
How far does Justin 
travel in 1 hour? Half an 
hour? 2 hours?

Given the value of s, 
the student used the 
equation to solve for 
the value of m.

Which value depends 
on another value?

A s 5 10.2m or   s ···· 10.2   5 m

B s 5 52.02 megabytes, so I replace s in the equation with 52.02.

   52.02 ····· 10.2   5 5.1 minutes
5.1

102 q ······ 520.2  
510  
10 2
10 2

0
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14  Mary and Will rent a tandem bike for $10/hr. Which value is the 
dependent variable? Which is the independent variable? Write an 
equation to represent the relationship between the number of 
hours, h, and the total cost, c.

Show your work.

Solution  

15  Which ordered pair is not included in a graph of y 5 2x 1 5?

A (0, 0)

B (1, 7)

C (0.5, 6)

D (2, 9)

David chose A as the correct answer. How did he get that answer?

Pair/Share
What would a table 
and graph of this 
equation look like?

Pair/Share
When might the point 
(0.5, 6) not make sense 
as a solution for 
y 5 2x 1 5?

What will y equal if 
x 5 0? 1? 0.5? 2?

How does knowing 
the dependent variable 
and the independent 
variable help you write 
an equation?
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Relating Variables

Solve the problems. 

1  Mr. Wise is ordering a set of books for his class. Each book costs $6. There is a � at shipping 
fee of $5. The table below shows the relationship between the total cost, c, and the 
number of books, b. Fill in the blanks to complete the table.

Number of Books, b 2 6 10

Total Cost ($), c 17 29 53 65

2  Based on the information in problem 1, choose True or False for each statement.

a. The total cost for 11 books is $77.  True  False

b. The total cost for 7 books is $47.  True  False

c. If Mr. Wise spent $137 on books, he bought 22 books.  True  False

d. If Mr. Wise buys only 1 book, he pays only $6.  True  False

e. To � nd the cost of 20 books, multiply 65 by 2.  True  False

3  On a road map, 1 inch represents 2.25 miles. Which statement or graph correctly 
represents this relationship? Circle all that apply.

A m 5 2.25i, where i stands for the number of inches, and m stands for the number 
of miles.

B The ratio of inches to miles is 4 to 9.

C i 5 2.25m, where m stands for the number of miles, and i stands for the number 
of inches.

D The ratio of inches to miles is 9 to 4.
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Go back and see what you can check off on the Self Check on page 143.

4  With a family bowling pass, families can bowl for $4 per game. The pass costs $10 per 
year. Use an equation, a table, and a graph to explain the relationship between the total 
amount of money spent on bowling in a year, a, and the number of games a family plays 
in a year, g. 

Part A Use words and an equation to represent this problem.

Part B Create a table to show values for g and a.

Part C Use the values from your table to draw a graph.


