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Learning Goals
• Determine whether a scenario, equation, table, or graph 

represents a linear relationship.
• Calculate the average rate of change from a table.
• Write functions given a table of values.
• Interpret expressions that represent different quantities 

in terms of a context and a graph.
• Compare different equation representations of 

linear functions.

You know how to determine whether a relationship represents a linear function, and you know 
how to write an equation for the function. How can you use the structure of the equation to 
identify characteristics of the function?

Key Terms
• polynomial
• degree
• leading coefficient
• zero of a function

Warm Up
Determine the slope of 
the line between each 
pair of points.

1. (0, 10) and (3, 12)

2. (21, 4.5) and (1, 24.5) 

3. (21, 0) and (0, 12)

Fun with Functions, 
Linear Ones
Making Sense of Different Representations of 
a Linear Function

2
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GETTING STARTED

Well, Are Ya or Aren’t Ya?

1. Determine whether each representation models a linear or 
nonlinear function. Explain your reasoning.

Scenario A Scenario B Scenario C
A tree grows 3.5 
inches each year.

The strength of a 
medication decreases by 
50% each hour it is in the 
patient’s system.

The area of a 
square depends on 
its side length.

Equation A
y 5 14 2 9x

Equation B
y 5 2x 1 1

Equation C
y 5    1 __ 4   (x 1 7) 2 1

x

y

Graph A

x

y

Graph B

y

x

Graph C

Table A

x y

1 3

1 4

1 5

Table B

x y

3 1

4 1

5 1

Table C

x y

29 45

28 30

27 15
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Ask
yourself:

Is there a pattern in 
the input values?

Each table of values in the previous activity had consecutive input values. 
Tables in that format allow you to use differences to determine whether 
the representation is linear. Often, input values are in intervals other than 
1, and sometimes the input values are in random order. To determine 
whether these tables represent linear functions, you need to make sure 
the slope, or average rate of change, is constant between all given points.

1. Determine whether each table represents a linear function. 
If so, write the function.

a.   b.

Analyze each situation represented as a table of values.

2. Dillan sells pretzels at festivals on weekends. The table 
shown is a record of past sales.

a. What does this table tell you about his sales? 

b. How much money would Dillan earn if he sold 75 pretzels?

Interpreting Linear Functions
AC TIVIT Y

2.1

x y

22 5.5

1 4.75

4 4

7 3.25

x y

0 5

2 13

4 21

8 29

Number 
of 

Pretzels 
Sold

Amount of 
Money 
Earned
(dollars)

15 37.5

42 105

58 145

29 72.5
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3. Delany and her friends recently went to the community fair. 
They had to pay an entrance fee and then purchase 1 ticket for 
each ride. Dakota is going to the fair tomorrow and wants to 
know the cost of each ride ticket. Delany and her friends help 
Dakota by writing down how much money they spent and the 
number of tickets they purchased. 

a.  What does this table tell you about the cost to go 
to the fair and ride the rides?

b.  If Dakota has $20 to spend, how many ride tickets 
can she buy?

4. The local pet store has a fish tank on display at the community 
fair. Darren is responsible for draining the tank at the end of the 
fair. The pet store manager provides him with this information 
from when they drained the tank at the end of the fair last year.

a. How many gallons did the fish tank hold?

b. When will the tank be empty?

Number of Ride 
Tickets

Amount of 
Money Spent 

(dollars)

2 7.5

4 9

6 10.5

11 14.25

Time 
(hours)

Amount of 
Water Remaining 

(gallons)

   1 __ 4   169

   1 __ 2   163

   3 __ 4   157

1 151
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Ask
yourself:

What is the meaning 
of the slope, x- and 
y-intercepts, domain, 
and range in terms of 
this situation?

Marilynn sells silk screened T-shirts for her mom at local festivals. After 
each festival, she returns whatever money she earns to her mom. The 
graph shown represents her potential earnings based on the number of 
T-shirts she sells.

1. Analyze and interpret the graph. List as many facts as you can 
about the scenario based on what you see in the graph and 
describe how they relate to the scenario.

2. Interpret the meaning of the origin.

3. Write a function, E(t), to model Marilynn’s potential earnings 
given the number of T-shirts she sells.

Interpreting Graphs of 
Linear Functions

AC TIVIT Y

2.2

x

y

Number of T-shirts

Po
te

nt
ia

l E
ar

ni
ng

s
(d

ol
la

rs
)

–50

–5

–100

50 1510

50

100
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4. What does (t, E(t)) represent in terms of the function and 
the graph?

5. Evaluate each and interpret the meaning in terms of the 
equation, the graph, and the scenario.

a. E(2) b. E(5) c. E(2.75)

Marilynn has a goal to earn $100 at the festival. Let’s consider how to 
determine the number of T-shirts she needs to sell to meet her goal.

Worked Example

To determine the number of T-shirt sales it takes to earn $100 using 
the function, E(t) 5 15t, substitute 100 for E(t) and solve.

 E(t) 5 15t
100 5 15t

    100 ____ 15    5 t

6.67 5 t

6. Consider the worked example.

a. Interpret the meaning of t 5 6.67.

b. Why can you substitute 100 for E(t)?
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You can also use the graph to determine the number of T-shirts Marilynn 
needs to sell to earn $100. 

7. Consider the equation and graphical representations. What are 
the limitations of using each to answer questions about the 
number of T-shirts sold or the amount of money earned?

a. equation b.  graph

Worked Example

To determine the number of T-shirts sales it takes to earn $100 using 
your graph, you need to determine the intersection of the two lines 
represented by the equation 100 5 15t.

First, graph the function defined by each side of the equation, and 
then determine the intersection point of the two graphs.

In terms of the graph, Marilynn needs to sell 6.67 T-shirts to earn 
$100. In terms of the context, she needs to sell 7 T-shirts.

(6.67, 100)
y = 100

(t, E(t))

x

y

–50

–100

50–5 1510

50

100 h(t) 5 15t
100 5 15t

y 5 100  y 5 15x

Solution: (6.67, 100)

Remember:

The graph of an 
equation plotted on 
the coordinate plane 
represents the set of 
all its solutions.
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For the next festival, Marilynn’s mom suggests that she still sells each 
T-shirt for $15, but should give away 3 T-shirts in a raffle. This new 
relationship, G(t), is shown on the graph.

1. Compare the two graphs. What do you notice?

a. How do the graphs show the selling price per T-shirt remains 
the same?

b. Determine and interpret the meaning of y 5 G(0) in terms of 
the graph and this scenario. Label the point on the graph.

c. Determine and interpret the meaning of G(t)5 0 in terms of 
the graph and this scenario. Label the point on the graph.

Interpreting Changes to the 
Graph of a Linear Function

AC TIVIT Y

2.3

G(t)

x

y

–50

Po
te

nt
ia

l E
ar

ni
ng

s
(d

ol
la

rs
)

Number of T-Shirts
–100

50–5 1510

50

100
E(t) = 15t
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Michelle and Myra each wrote an equation to describe the effect of giving 
away three T-shirts.

Michelle
Marilynn is giving away 
3 T-shirts, so she has 3 
fewer shirts to sell.

G(t) 5 15(t 2 3)

Myra
The cost of giving away 
three shirts is $45.

G (t) 5 15t 2 45

2. Verify the two equation representations are equivalent.

3. How many T-shirts will Marilynn need to sell to earn $100? 
Use the graph and an equation.

4. Consider the expressions in the first two rows that define 
the quantities of the function and then the parts of each 
equation written by Michelle and Myra to complete the table. 
First, determine the unit of measure for each expression. 
Then describe the contextual meaning and the mathematical 
meaning of each part of the function.

What It Means

Expression Unit Contextual Meaning Mathematical Meaning

t

G(t)

15

(t 2 3)

15t

245
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Polynomial comes 
from poly- meaning 
“many” and -nomial 
meaning “term,” so it 
means “many terms.”

When you graph 
a polynomial the 
degree tells you the 
maximum number of 
times the graph can 
cross the x-axis.

The variables used 
to represent any 
real number in the 
general linear form 
are irrelevant. Think 
about the position of 
the number as either 
the leading coefficient 
or a constant and the  
potential effect on the 
function.

The linear functions that Michelle and Myra each wrote are equivalent; 
however, they are written in different forms. The linear function 
G(t) 5 15(t 2 3) is written in factored form and G(t) 5 15t 2 45 is written 
in general form. 

A linear function can also be referred to as a polynomial function. A 
polynomial is a mathematical expression involving the sum of powers 
in one or more variables multiplied by coefficients. The degree of a 
polynomial is the greatest variable exponent in the expression. The 
leading coefficient of a polynomial is the numeric coefficient of the 
term with the greatest power.

Worked Example

A few examples of polynomial functions.

Polynomial Functions Degree

Constant P(x) 5 7 0

Linear P(x) 5 2x 2 5 1

Quadratic P(x) 5 3x2 2 2x 1 4 2

Cubic P(x) 5 4x3 2 2 3

The structure of each linear function tells you important information 
about the graph. Let’s consider the general form of a linear function, 
f(x) 5 ax 1 b, where a and b are real numbers and a Þ 0. In this form, 
the a-value is the leading coefficient, which describes the steepness 
and direction of the line. The b-value describes the y-intercept. 

You know the form y 5 mx 1 b as slope-intercept form, where m 
represents the slope and b represents the y-intercept. Notice that the 
general form has the same structure. The general form shows that a 
linear equation is a polynomial of degree 1. You will learn more about 
polynomials as you progress through high school mathematics.
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Next, consider the factored form of a linear function, f(x) 5 a(x 2 c), where 
a and c are real numbers and a Þ 0. When a polynomial is in factored 
form, the value of x that makes the factor (x 2 c) equal to zero is the 
x-intercept. This value is called the zero of the function. A zero of a 
function is a real number that makes the value of the function equal to 
zero, or f(x) 5 0.

You can set (x 2 c) equal to zero and determine the point where the graph 
crosses the x-axis. 

6. Consider the factored form of the linear function G(t).

a. Label a on the graph.

b. Label c on the graph.

7. What is the zero of G(t)? Explain your reasoning.

5. Consider the general form of the linear 
function G(t).

a. Label a on the graph.

b. Label b on the graph.

G(t)

y

–50

–5

–100

50 1510

50

Po
te

nt
ia

l E
ar

ni
ng

s
(d

ol
la

rs
)

Number of T-Shirts

100

x
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The next festival that Marilynn is attending charges a $35 fee to rent a 
booth. She is still selling her mom’s T-shirts for $15 each and giving 3 away 
in a raffle. The graph shows this new relationship, F (t).

1. Consider the relationship between graphs of G(t) and F(t). 

a. How do the graphs show that the selling price per T-shirt 
remains the same?

b. How did the new booth fee of $35 change the graph?

Interpreting More Changes 
to the Graph of a 
Linear Function

AC TIVIT Y

2.4

x

y

–50

–100

50 1510

50

100

G(t) = 15(t – 3)

F(t)

Number of T-shirts

Po
te

nt
ia

l E
ar

ni
ng

s
(d

ol
la

rs
)

–5
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c. How many T-shirts will Marilynn need to sell before she will 

have any money to return to her mom? Explain your reasoning.

d. How many T-shirts will Marilynn need to sell to earn $100?

2. Consider the relationship between the equations of G(t) and F(t). 

a. Write the function F(t) in terms of G(t).

b. Rewrite F(t) in general form. Then describe how the a- and 
b-values are represented on the graph.

c. Rewrite F(t) in factored form. Use a fraction to represent 
the c-value. Then describe how the a- and c-values are 
represented on the graph.

The general form of a 
linear function is 
f(x) 5 ax 1 b.

The factored form of a 
linear function is 
f(x) 5 a(x 2 c).

The values a, b, and c 
are real numbers and 
a Þ 0.

IM1_SE_M02_T01_L02.indd   35IM1_SE_M02_T01_L02.indd   35 2/13/19   11:16 AM2/13/19   11:16 AM



M2-36   •   TOPIC 1: Linear Functions

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

NOTES TALK the TALK

Reading Between the Lines

Complete each “I can” sentence using always, sometimes, 
or never.

1. Suppose you are given a dependent value and need to 
calculate an independent value of a linear function.

a. I can  use a table 
to determine an approximate value.

b. I can  use a table 
to calculate an exact value.

c. I can  use a 
graph to determine an approximate value.

d. I can  use a 
graph to calculate an exact value.

e. I can  use an 
equation to determine an approximate value.

f. I can  use an 
equation to calculate an exact value.

2. Write the function that models each table of values. 
Then evaluate the function for each independent and 
dependent value. 
a. x 1 2 3 4 5

f(x) 220 5 30 55 80

 f(x) 5 

 f(12) 5 

 f(x) 5 2145

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

IM1_SE_M02_T01_L02.indd   36IM1_SE_M02_T01_L02.indd   36 2/13/19   11:16 AM2/13/19   11:16 AM



LESSON 2: Fun with Functions, Linear Ones   •   M2-37

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

NOTESb.

 

x 1 3 5 7 9
g(x) 18 6 26 218 230

g(x) 5 

g(29) 5 

g(x) 5 254

3. Complete the graphic organizer located at the end of this 
lesson for the linear function f(x) 5 2x 2 8.

a. Write f(x) in general form. Then describe the information 
given in this form.

b. Write f(x) in factored form. Then describe the information 
given in this form.

c. Graph f(x). Describe how you know this graph can cross 
the x-axis only one time.

d. Create a table of values for f(x).
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Graphic Organizer

Table

x y

Graph

f(x) 5 a (x 2 c), where a and c are 
real numbers and a Þ 0

Factored Form

f(x) 5 ax 1 b, where a and b are 
real numbers and a Þ 0

General Form

x

y

f(x) 5 2x 2 8
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Assignment

Remember
The general form of a linear function is f(x) 5 ax 1 b, where a and b are real numbers and a Þ 0. In this 
form, the a-value is the leading coeffi  cient which describes the steepness and direction of the line. The 
b-value describes the y-intercept. 
The factored form of a linear function is f(x) 5 a(x 2 c), where a and c are real numbers and a Þ 0. 
In this form, the a-value is the slope and the value of x that makes the factor (x 2 c) equal to zero is the 
x-intercept.

Write
Describe a zero of a function in your own words.

Practice
Determine whether the table of values represents a linear function. If so, write the function.

1. x y

22 5   2 __ 3   

0 5

2 4   1 __ 3   

4 3   2 __ 3   

2. x y

25 227

0 22

5 20

10 48

For each scenario, write a linear function in factored form and in general form. Then sketch a graph 
and label the x- and y-intercepts. Finally, answer each question.
3. Carlos prints and sells T-shirts for $14.99 each. Each month 5 T-shirts are misprinted and cannot be 

sold. How much money will he earn if he prints 22 T-shirts? How many T-shirts will he need to sell 
to earn $200?

4. Mei paints and sells ceramic vases for $35 each. Each month she typically breaks 3 vases in the 
kiln. How much money will she earn if she sells 17 ceramic vases? How many ceramic vases will she 
need to sell to earn $600? 

5. Emilio builds and sells homemade wooden toys for $12 each. The festival he is attending charges 
$50 to set up his booth. How much money will he earn if sells 35 wooden toys? How many wooden 
toys will he need to sell to earn $250?
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Stretch
A pretzel manufacturer has two production lines. Line A produces a variety of pretzel that is sold for 
$2.40 per bag. Line A typically produces 3 bags per day that do not meet company standards and 
cannot be sold. Line B produces a variety of pretzel that is sold for $3.60 per bag. Line B typically 
produces 4 bags per day that do not meet company standards and cannot be sold. Line A produces 
3 times as many bags as Line B each day. 
Write a linear function that represents the total number of bags the lines can produce combined.

Review
1. Determine whether each relationship shows a constant diff erence. If so, write the linear function that 

represents the relationship.

a. 
x y

2 9

3 11

4 13

5 15

2. Determine whether the points in each scatter plot have a positive association, a negative association, 
or no association. Explain your reasoning.
a. 

x

y           b. 

0
500 1000 1500 2000 2500

x

y

0

25

15

10

5

20

3. Solve each equation.
a.    1 __ 3   x 1 2 5 11              b. 25p 2 12 5 19

b.

 

x y

1 2

2 1

3    1 __ 2   

4    7 __ 2   
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