
Week of: May 25 to May 31, 2020  
 

Grade:  8                                                                               Content: Math  
  

Learning Objective Blurb:   
Greetings 8th graders!  We hope you are safe and well with your families!  
This week, students will compare properties of two functions each represented in different ways 
(equations, graphs and tables).  Students will analyze real world situations and compare the slopes of 
functions when modeled using different representations. We’ve included some video links to help you if 
you get stuck!   This work will not be graded, just do your best and have fun!  
 

Carnegie Learning: Use with Carnegie Resources provided below: 
Video 1: Comparing Functions using different Representations 

https://vimeo.com/412789072 

 
Printable Resources:  
Skills Practice:  Module 2, Topic 3, Lesson 5  Comparing Apples to Oranges  
Family Guide below  

 
Practice Activities:  
On-Line  
All students now have access to an on-line program called Mathia!  
Mathia- If you are already in Mathia, please continue to work in the program.  This is covered in Module 
2 Unit 5.  
If you are new to Mathia: Please see the log-in information attached.   
 
 

Video Links:  
Khan Academy:  Refresh your memory with any or all of the following: 
Comparing Linear Functions 

https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-

functions/compare-linear-fuctions/v/comparing-features-of-functions-1 

 

 
 

https://vimeo.com/412789072
https://vimeo.com/412789072
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/compare-linear-fuctions/v/comparing-features-of-functions-1
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/compare-linear-fuctions/v/comparing-features-of-functions-1
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/compare-linear-fuctions/v/comparing-features-of-functions-1
https://www.khanacademy.org/math/cc-eighth-grade-math/cc-8th-linear-equations-functions/compare-linear-fuctions/v/comparing-features-of-functions-1


TOPIC 3: Family Guide   •   M2-177

Carnegie Learning Family Guide Grade 8

Module 2: Developing Function Foundations

TOPIC 3: INTRODUCTION TO 
FUNCTIONS
In this topic, students explore functions 
in terms of sequences, mappings, sets 
of ordered pairs, graphs, tables, verbal 
descriptions, and equations. Because 
students have a strong foundation in 
writing equations of lines, they can 
construct equations for linear functions. 
Students learn the formal defi nition of 
a function and analyze functions and 
relations represented in a wide variety of 
ways. Finally, students further investigate 
the focus function: the linear function.

Where have we been?
Throughout elementary school, students 
described patterns and explained features of 
the pattern. They have also formed ordered 
pairs with terms of two sequences and 
compared the terms. Therefore, sequences 
are used as the entry point for this topic.

Where are we going?
The study of functions is a predominant topic 
in high school mathematics. As students 
move into high school, they will develop 
and use formal notation (e.g., f(x)) to denote 
and operate with functions. In high school, 
students will use sequences as a launching 
point for linear and exponential functions.

Using the Vertical Line Test to Determine 
if a Relation Is a Function
A standard test to determine whether a graphed relation is a function is called the vertical 
line test. If you draw a vertical line anywhere on the graph and cross more than one point, the 
relation is not a function. The graph shown illustrates a relation that is not a function.
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M2-178   •   TOPIC 3: Introduction to Functions

Myth: Just watch a video, and you will 
 understand it.
Has this ever happened to you? Someone explains something, and it all makes 
sense at the time. You feel like you get it. But then, a day later when you try to do it 
on your own, you suddenly feel like something’s missing? If that feeling is familiar, don’t worry. 
It happens to us all. It’s called the illusion of explanatory depth, and it frequently happens after 
watching a video.

How do you break this illusion? The fi rst step is to try to make the video interactive. Don’t 
treat it like a TV show. Instead, pause the video and try to explain it to yourself or to a 
friend. Alternatively, attempt the steps in the video on your own and rewatch it if you hit a 
wall. Remember, it’s easy to confuse familiarity with understanding.

#mathmythbusted

Talking Points
You can further support your student’s 
learning by asking questions about the 
work they do in class or at home. Your 
student is learning to think about functions 
for the fi rst time.

Questions to Ask

• How does this problem look like 
something you did in class?

• Can you show me the strategy you used 
to solve this problem? Do you know 
another way to solve it?

• Does your answer make sense? How do 
you know?

• Is there anything you don’t understand? 
How can you use today’s lesson to help?

Key Terms
sequence

A sequence is a pattern involving an 
ordered arrangement of numbers, 
geometric fi gures, letters, or other objects.

discrete

A discrete graph is a graph of isolated 
points. 

function

A function maps each input to one and 
only one output. In other words, a function 
has no input with more than one output. 
The domain of a function is the set of 
all inputs of the function. The range of 
a function is the set of all outputs of the 
function.
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Comparing 
Apples to 
Oranges
Comparing Functions Using Different 
Representations

5

WARM UP
1. Determine the slope described by the table of 

values shown.

x y

21 15

0 25

2 45

5 75

2. Determine the slope described by the equation 
212x 1 2y 1 30 5 0.

3. Determine the hourly rate of change described 
in the situation given. Jane is a tutor and is paid 
$20 for a half hour session.

LEARNING GOALS
• Compare properties of two 

functions, each represented in 
a different way (equation, table, 
context, or graph).

• Compare the slopes of two 
functions, each represented in 
a different way.

You have represented functions as ordered pairs, mappings, sequences, tables, equations, 
and graphs. How can you compare functions when they are displayed using different 
representations?
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Getting Started

Comparing Apples to Apples

Examine each set of functions and determine which has the greater 
rate of change, if either. Explain your reasoning.

1.  Table A Table B

x y

22 28

2 25

6 22  

x y

25 246

1 238

7 230

2.  Graph A Graph B
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3. Equation A  Equation B 

 5x 1 6y 5 60 y 5 2   1 __ 4   x 2 2

4. An ice cream shop is choosing a milk delivery service. The 
Spotted Cow charges $2.80 per gallon, plus a $2 delivery fee. 
Dairy Farms charges $2.10 per gallon, plus a $10 delivery fee.
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Comparing Linear Functions

You have worked with many linear functions presented in real-world 
and mathematical problems. You have also represented various 
linear functions through equations, tables, and graphs. In this lesson, 
you will compare the rates of change in different representations of 
two or more linear functions.

In Questions 1 through 3, analyze the two distinct linear functions. 
Identify which function has the greater rate of change. Explain your 
reasoning.

1. Function A  Function B

y 5 8x 2 3 
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2. Function C  Function D

x y

21 26

0 23

2 3

5 12
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ACTIVIT Y

5.1

What 
information can 
you determine 
from each 
representation?
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3. Function E  Function F

 6x 1 y 5 1 
x y

21 26

1 6

3 18

5 30

4. Alicia, Cherie, and John had been studying rates of change 
and were discussing the best way to determine which linear 
function has the greater rate of change.

 Function G  Function H

 

–2

–4

–6

–8

x
86

2

4

6

8

–2 42–4–6–8

y

0

 
x y

0 1

1 3

2 5

3 7

Alicia
I can identify two points from the graph and two points 
from the table and use the formula    

y2 – y1
 _____ x2 – x1
    to calculate 

the slope.

Function G: (0, 1) and (2, 2) Function H: (0, 1) and (1, 3)

m =    2 – 1 ____ 2 – 0    =    1 _ 2    m =    3 – 1 ____ 1 – 0    = 2

Function H has a rate of change of 2, which is greater 
than Function G’s rate of change of    1 _ 2   .
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LESSON 5: Comparing Apples to Oranges   •   M2-245

a. How is Cherie’s method different from John’s and 
Alicia’s methods?

b. Compare John’s method to Alicia’s method.

c. Which method is the most efficient in this situation?

Cherie

–2

–4

–6

–8

x
86

2

4

6

8

–2 42–4–6–8

y

0

I started plotting Function H on the 
graph with Function G. I noticed 
that the functions have the same 
y-intercept but Function H is steeper 
than Function G. This means that 
Function H has a greater rate 
of change than Function G.

John
I can see from the graph of 
Function G that the vertical 
distance increases by one unit 
for every two units of increase 
in the horizontal distance. The 
rise/run is    1 _ 2   , so the rate of 
change of Function G is    1 _ 2   .

In the table, as the x-values 
increase by 1, the y-values 
 increase by 2. The rate of 
change of Function H is    2 _ 1    = 2. 
Function H has the greater rate 
of change.
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5. John and Alicia then encountered the two linear functions 
shown. Again, they wanted to determine which function had 
the greater rate of change.

 Alicia said that it was necessary to use a formula to 
calculate the rate of change for Function I and to rearrange 
Function J into the slope-intercept form of a linear equation.

 John said that would take too much time. He says he only 
needs to rewrite Function J in slope-intercept form. 
Who is correct?

       Function I  Function J

x y

24 4

22 4

0 4

2 4

  4x 2 y 5 0
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Comparing Functions 

in Context

ACTIVIT Y

5.2

Read each problem situation and use the different representations 
to answer the questions.

1. Charlie is an avid reader and purchases e-books. For his 
birthday, his grandparents want to enroll him in a book of the 
month club. They plan to purchase a $100 gift certificate to 
the e-book club. In their research, they found two plans with 
comparable book offerings.

 Readers-R-Us automatically loads the book of the month 
onto the e-reader at the beginning of each month, and for 
this service, the club charges each member $4.50 per month. 
Consider an equation in which y represents the amount of 
money remaining in Charles’s account and is expressed as a 
function of the number of months Charlie is a member.

 A second company, Bookworms, presents the table shown to 
illustrate their plan, given a purchase of a $100 gift certificate.

a. Identify which function has the greater rate of change. 
Explain your reasoning.

b. Which plan should Charlie’s grandparents choose? Explain 
your reasoning.

Months Balance ($)

0 100

5 75

10 50

15 25
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2. Washington County Recycle Center currently pays 
$20 per ton of loose cardboard. Jackson County 
Recycling represents their pay rate for cardboard using 
the graph shown.

 After moving from one county to the other, Lashonda 
needs to recycle her moving boxes. If Lashonda wants 
to earn the most money possible for her cardboard, 
which recycling center should she choose? Explain 
your reasoning.
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3. Bobby‘s Recycle Center currently pays $1.59 per pound of 
aluminum cans. Bobby needs to write a formula to enter into 
his spreadsheet to keep a record of how much he has paid for 
cans. Consider a formula in which y represents the total value 
of the aluminum cans and is expressed as a function of the 
number of pounds of recycled aluminum cans. He entered the 
following into his spreadsheet:

a. Is Bobby‘s formula correct? Explain your reasoning.

b. Will the spreadsheet show that he has paid out more or less 
than his actual pay-outs? Explain using your knowledge of 
rates of change.
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Ordering Rates of Change
ACTIVIT Y

5.3

1. Consider each representation of four distinct linear functions. 
Order the functions from least to greatest rate of change. 
Justify your ordering.

 Function A Function B

–2

–4

–6

–8

x
86

2

4

6

8

–2 42–4–6–8

y

0

 4y 1 x 5 12

 Function C Function D

 
x y

22 4

0 7

2 10

4 13

  The Used Book 
Store will pay $0.50 
for each box of 
hardcover books.
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2. Each linear function shown describes the steepness of the 
initial climb of the roller coaster track. For each representation, 
let y represent the height of the coaster in feet, and let 
x represent the horizontal distance in feet. List the roller 
coasters in order with respect to the steepness.

 Jack Rabbit Racer 

 

5

10

15

20

25

30

35

40

321 4 5 6 7 8 9 10

y

45

50

x0
0

 2y 2 9x 5 4

 Pippin  Thunderbolt

 
x y

0 2

1 7.5

3 18.5

5 29.5

  The track rises 3 feet 
per 1 horizontal foot.
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3. The linear functions shown describe the bank accounts of four 
students. The y-values represent the dollar amounts in the 
bank accounts, and the x-values represent the time in months 
since September 1st. If each student continues to save money 
at the constant rate shown, who will be the first to save $500? 
Justify your response.

 D’Andre Fiona

 

321 4 5 6 7 8 9 10 x0

10

20

30

40

50

60

70

80

y

90

100

0

 y 2 12x 5 100

 Sam Michelle

 
x y

21 45

0 60

1 75

2 90

  Michelle opened 
her bank account on 
September 1st with 
$25 and continues 
to deposit $25 each 
month.
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TALK the TALK

The Whole Fruit Basket

1. Create a situation to represent the table of values shown.

2. Write an equation that will have a slope that is less steep 
than the relationship in the table.

3. How does the slope in this graph compare to the slope in 
Questions 1 and 2?

4. What strategies did you use to create your linear functions 
and to compare the slopes?

x 21 0 2 5

y 5 10 20 35

–2

–4

–6

–8

x
86

2

4

6

8

–2 42–4–6–8

y

0
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Assignment

Write
Explain how to determine the 

slope from a table, from an 

equation in any form, from a 

context, and from a graph.

Practice

1. Shawna is a professional dog walker. She offers two different payment plans. 

In each plan, she agrees to walk your dog twice a day for at least one mile per 

walk. Suppose you want to employ Shawna but need to choose between the 

two payment plans.

 The first plan charges a rate of $5 per day.

  The second plan is described using a table of values, and you must purchase 

20 days’ worth of services per month.

  Consider an equation in which y represents the total cost of dog walking, in dollars, and is expressed 

as a function of the number of days.

a. Identify which function has the greater rate of change and explain your reasoning.

b. Which plan should you choose? Explain your reasoning.

2. Shawna wants to begin offering pet boarding. She is considering charging 

$32 for 24-hour pet boarding. If she does not board the pet for 24 hours, she 

will only charge for the number of hours she kept the pet. Her competitor, the 

Pampered Pet Spa, presents their fee for pet boarding as a table of values, 

which increases at a constant rate.

  Consider an equation in which y represents the total cost of boarding a pet, in 

dollars, and is expressed as a function of the number of hours.

a. Identify which function has the greater rate of change and explain your reasoning.

b. Suppose you plan on boarding your dog for seven days. Which plan should you choose? 

Explain your reasoning.

Remember
Information visible in a table, context, equation, or graph often 

can be used to compare slopes without determining the actual 

values for the slopes.
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Days Cost ($)

20 85

24 102

Hours Cost ($)

5 7.50

8 12

11 16.50
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3. Shawna is rethinking her pet boarding business and is considering daily pet boarding that includes play 

time and regular walks. She is interested in how other businesses charge for similar services. Consider 

the four companies she researched. 

 For each company, consider the representation where the dependent value is the total cost, in dollars, to 

board a pet, and the independent value is the number of hours for the pet’s stay.

 Beautiful Fur Babies displays the equation y 5 5 1 3x.

 Darling Divas charges $2.75 per hour to board a pet.

 Absolutely Perfect Pets: Cozy Critters:

a. Order the businesses by rate of change. Justify your order.

b. If each business requires a two hour minimum stay and a pet owner wants to board a cat for 

two hours, which business should the pet owner choose?

c. Shawna wants to compete with these local pet boarding businesses. Design a fee schedule for 

Shawna’s pet boarding business.
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x
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Hours Cost ($)

2 7

4 14

6 21

8 28
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Stretch
Compare the rates of change for the given functions.

Function A:  Function B: y 5 x2

  Function C: 

–2

–4

–6

–8

x
86

2

4

6

8

–2 420–4–6–8

y

x y

23 2

21 0

0 1

1 2

2 3

Review
Describe each interval of increase, interval of decrease, and constant interval for the graphs shown.

1.        2. 
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–8

x
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Write an equation for a line with the given characteristics.

3. Passes through the points (23, 17) and (5, 28)

4. Slope of the line is    8 __ 5    and passes through the point (0,    1 __ 4   )

Determine the slope and y-intercept of the line represented by each equation.

5. 12x 1 4y 5 24

6. 2x 1 3y 5 18
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