learning focus:

graph exponential functions and identify key
features including domain and range

interpret the meaning of the values a and b
in functions of the form y = abx

write exponential functions to describe
growth and decay
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Unit: Exponential Functions Name

Student Handout 3 Date m u I ti p I e
WRITING [XPONENTIAL FUNCTIONS re p resentat i ons

We can write exponential functions of the form to represent graphs or tables
by identifying the values of a and b. Use the real-world example below to explore finding these
values.

1. Homerun Hats is a start-up company that has seen '@_| years | # of hats

exponential growth in hat production sinc
their business. Use the equation and table
the number of hats produced after t numb
complete a-c. A similar method can be applied to writing exponential functions from a graph. Use the example
below to determine the values of a and b from the graph.

a. How many hats did they produce when f| | [ |
4. The graph shows the exponential function g(x). r

. How can you find the initial number of hf 4 i
a. What is the value of a? Explain.

. Using the table, find the following ratios b. List two coordinate points that could be used fo find the value
of b by setting up a ratio. What must be true about the x-values

(1)
AL . s?
o) = of those points

Where do you see the ratio found in pd

. Find th I f b . =
Gl SRR Unit: Exponential Functions Name

For exponential functions of the formy = Homework 3 Date
The y-value of the function will grow by th d. Write the equation to represent g(

e For 5-6 determine the values of a and WPITING EXDONENTIAL [UNCTIONS

m In 2012, marine biologists began studying the population of three different animal populations in
: EXDONENTIAL : Yy . i 1 | a portion of the Pacific Ocean. Each population can be represented by an exponential function. Let
1 [UNCTIONS | || x be the number of years since 2012 and let y be the number of animals recorded that year.
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equation:

e

7. Kayla wrote an equation fo represe
exponential function shown in the table 1. What is NOT true about the pufferfish 2. The population of jellyfish each year since

?eterm ne Ka%/\o s error and then find population? 2012 can be represented by y = a - b*. What is
correct equation. the value of b?

equation:

. The initial amount of puffer fish is 100.

a=9 b=y

= s el = s et )
hx The common ratio of the function is 3
Y 9(3) . The population is exponentially increasing.
i. The range of the situation is y = 100.

3. Write a function to represent the population 4. List two points that could be used to find the
of jellyfish each year since 2012. common ratio for the function that represents
the sea turtles population each year since
20127

5. Which of the following equations represents | 6. Write an equation to represent the graph of
the function of the sea turtle population each the pufferfish population each year since 2012.
year since 20127

higher-level

.y =0.6x + 300
.y = 180(0.6)

analysis

A MANEUVERING THE MIDDLE® RESOURCE




EXPONENTIAL FUNCTIONS

an 8 day TEKS-aligned unit
TEKS: A.9A, A.9B, A.9C, A.9D, A.9E

p

streamline your planning
process with unit overviews

EXPONENTIAL FUNCTIONS

OVERVIEW key vocabulary

STANDARD

SUPPORTING

A.9A determine the domain and range of
exponential functions of the form f(x) = ab* and
represent the domain and range using inequalities

RLADINESS

A.9C write exponential functions in the form

f(x) = ab* (where b is a rational number) to
describe problems arising from mathematical and
real-world situations, including growth and decay

vertical alignment

A.9B interpret the meaning of the values of aand b
in exponential functions of the form f(x) = abx in
real-world problems

A.9D graph exponential functions that model
growth and decay and identify key features,
including y-intercept and asymptote, in
mathematical and real-world problems A.9E write, using technology, exponential
functions that provide a reasonable fit to data and
make predictions for real-world problems

PIG IDEAS

sample
pacing
calendar

Many real-world and mathe
have certain unique charac

EXPONENTIAL FUNCTIONS
PACING GUIDE

DAY 1 DAY 2

Intro to Exponential Graphing Exponential
Functions Functions

Situations involving expone

Technology can be used to
predictions.

DAY 5

Quiz: Exponential
Functions

DAY 3

Writing Exponential
Functions

DAY 4

Exponential Growth
and Decay

CSSENTIAL QUESTIONS

+ What characteristics are ur

» What features of an expone
Student Handout 1

Homework 1

DAY 8

Student Handout 2
Homework 2

DAY 7

» What do the values in an ex

it represents?

EXPONENTIAL FUNCTIONS

+ How can exponential functi

Applying Exponential
Functions

Student Handout 5
Homework 5

Exponential Functions
Study Guide

Review

OVERVIEW

TOPIC

TEACHING TIPS

Intro to Exponential
Functions

Exponential functions in the form of y = abx can be written with a multiplication dot (y = 5 - 10¥) or with
parentheses (y = 5(10)¥) It is helpful to show students the different ways of writing to avoid confusion
and/or thinking only one format is correct

As students fill in tables for exponential functions, it may be necessary and/or helpful to review rules of
negative exponents

Search desmos.com for an activity called “Polygraph: Exponentials.”

Graphing Exponential
Functions

When students are viewing the graph of an exponential function, it will often appear that the function’s curve
touches the horizontal asymptote. It is helpful to have a conversation about the limitations of our graphs
within certain windows/parameters, and that a table of values can be helpful to see that the graph does not
actually touch the horizontal asymptote but comes increasingly closer to the asymptote.

Zooming in on an exponential function using the graphing calculator on desmos.com can be helpful during
a class discussion

Search desmos.com for an activity called “Two Truths and a Lie: Exponentials.”

teaching

ideas

Growth and Decay

Allow students to build on prior knowledge by asking where they have heard of something growing
“exponentially,” and what they think this means. Similarly, consider asking students to brainstorm situations
where exponential growth is a positive thing and when it can be a negative thing

As students discover that when b > 1 the value of f(x) grows, and when b < 1 the value of f(x) decays, it may
help them to connect this relationship to scale factor (a factor > 1 enlarges a figure while a factor <1
reduces a figure.)
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unit study guide + assessments

ézﬁz Exponential Functions . q u I z z e S
QUIZ: [XPONLNTIAL FUNCTIONS

Show dll work and record your solutions in the box at the right.

editable unit test

1. Which of the following equations

L 1 18 |

represents the exponential function | [ . PyS i | 1

shown at the right? | ‘l I P Al | {
\

Unit: Exponential Functions Name

Review Date

; [XPONENTIAL FUNCTIONS STUDY GUIDL

Solve each problem below. Be sure to ask questions if you need more help with a fopic.

2. Rainey graphed a function with expone]

et el it T CAN GRAPL LXPONENTIAL FUNCTIONS AND IDENTIFY KLY FLATURLS.

graphed? 1. Create a graph of the -
RER, | s exponential functions f(x)=2-(0.4) g(x)=-3-(1.5)x
a. f(x) = 2(15)

f(x) and g(x) at the right.

b. f(x) = 15(3)*

GRAPU A
Lt fasht

2. For f(x) above, list the following: AI_GEBRA 1 CURRICULUM

« y-intercept: |

* Asymptote equation: |

« An ordered pair on the graph:

T 15/
I YA !
5 4 .3 .2 2
i 4
3. Which graph represents o . e u .
y =5(0.5)2 ra 4. Isabel plans to graph the exponenti
a. Isabel’s graph will inc

b. Isabel’s graph will hay

c. As x increases, the y-|

d. Isabel’s graph will ha

e. Isabel’s graph will ha

5. Label each graph with the function
T T 3

UNIT TEN: ANSWER KEY

answer keys
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