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Lesson 4: Increasing and Decreasing Functions
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Graphs are useful tools in terms of representing data. They provide a visual story, highlighting important facts that
surround the relationship between guantities.

The graph of a linear function is a line. The slope of the line can provide useful information about the functional
relationship between the two types of quantities: /

*  Alinear function whose graph has is said to be an\increasing function.
= Alinear function whose graph has 5 said to be aldecreasing functio

= Alinear function whose graph has @Epe is said to be aronstant funclion; L\’\
Exercises Lﬁ

1. Read through each of the scenarios and choose the graph of the function that best matches the situation. Explain
the reason behind each choice.
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a. Abathtub i@at a constant rate of 1.75 gallon®per minute.
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b. A bathtub l a ?;rfstant rate of 2.5 gallons per minute.

c. A bathtub contains 2.5 gallons of water,
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2. Read through each of the scenarios, and sketch a graph of a function that models the situation.

a. A messenger service charges a flat rate of $4.95 to deliver a package regardiess of distance to the destination.

104

Delivery Charga ($)

b. At sea level, the air that surrounds us presses down on our bodies at 14.7 pounds per square inch (psi). For
every 10 meters that you dive under water, the pressure increases by 14.7 psi.
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Pressure (psi)
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c. The range (driving distance per charge) of an electric car varies based on the average speed the car is driven.
The initial range of the electric car after a full charge is 400 miles. However, the range is reduced by 20 miles
for every 10 mph Increase in average speed the car is driven.
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3. The graph below represents the total number of smart phones that are shipped to a retall store over the course of

50 days.
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Match each part of the graph (A, B, and C) to its verbal description. Explain the reasoning behind your choice.

I.  Half of the factory workers went on strike, and not enough smartphones were produced for normal

shipments UE&
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ii. The production schedule was normal, and smartphones were shipped to the retail store at a constant

rate.
Jﬁbqr‘i'“ ,q

ill. A defective electronic chip was found, and the factory had to shut down; so, no smartphones were
shipped,
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4. The relationship between Jameson's account balance and time is modeled by the graph below,
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a. Write a story that models the situation represented by the graph.
b. When is the function represented by the graph increasing? How does this relate to your story?

¢.  When is the function represented by the graph decreasing? How does this relate to your story?
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Lesson 5: Increasing and Decreasing Functions

Classwork
Example 1: Nonlinear Functions in the Real World

Mot all real-world situations can be modeled by a linear function. There are times when a nonlinear function is needed

to describe the relationship between two types of quantities. Compare the two scenarios:
e
a. Alephis running at a constant rate on a flat paved road. The graph below represents the total distance he

covers with respect to time.
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b. Shannon is running on a flat, rocky trall that eventually rises up a steep mountain. The graph below represents
the total distance she covers with respect to time.
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Exercises 1-2

1. Inyour own words, describe what is happening as Aleph is running during the following intervals of time,
a. 01to15 minutes

N 18

b. 15 to 30 minutes
ORI

c. 30 to 45 minutes
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d. 45 to 60 minutes
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2. Inyour own words, describe what is happening as Shannon Is running during the following intervals of time.

a. Dto15 minutes
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b. 15 to 30 minutes
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¢. 30 to 45 minutes

O 2 f‘\r\ L l S o o
TG
Sy 070
d. 45 to 60 minutes alr’211 A ‘k
O Ll[ yat
Lesson 5: Increasi Decreasing Functi n
COMMON | ions oot o engage"

Thiks wersr ks ice s under 3

i T o R
b ke Sainih Sl gt Cruative Camenors Atrhutin MonCorwneccul ShareATke 1.0 Unperted |ioense,

5.29

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 m

Example 2: Increasing and Decreasing Functions

The rate of change of a function can provide useful information about the relationship between two quantities. A linear
function has a constant rate of change. A nonlinear function has a variable rate of change.

Linear Functions Nonlinear Functions

Linear furu:-liuat a constant rate Nonlinear functior increasing st a variable rate
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Example 3: Ferris Wheel

Lamar and his sister are riding a Ferris wheel at a state fair, Using their watches, they find that it take 8 seconds for the
Ferris wheel to make a complete revolution. The graph below represents Lamar and his sister’s distance above the
ground with respect to time.
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Exercises 69

6. Use the graph from Example 3 to answer the following questions.
a. |sthe function represented by the graph linear or nonlinear?

Nf;n_ Lla"\l'_,l?.i’_; CD\J"_U'{IJ’{ qmr’h

b. Where is the function increasing? What does this mean within the context of the problem?

c. Where is the function decreasing? What does this mean within the context of the problem?
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