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Unit 6. Exponential Functions and an Introduction to 
Logarithms 

Overview 

PURPOSE  

In this unit, students will experience exponential functions through a real-world lens of finance. 
Beginning with an overall look into financial decisions they will face as adults, students study the 
mathematics involved in purchasing a car, planning for retirement and even deciding on a job. They 
will extend their understanding of inverse functions as they explore logarithms as inverses to 
exponential functions and use logarithms to solve problems involving exponential growth and decay. 

For Bridge to College course overview, refer to traditional Bridge to College course material. 

Special Statement 
The resources that follow were developed, adapted or compiled by more than 80 Washington Bridge 
to College Math teachers to support continuous learning during long term school closure determined 
necessary because of the COVID-19 pandemic.  They are identified as Electronic or Printable resources 
to provide the most equitable access possible for students with varying levels of technology and 
internet capability.  All possible steps were taken to compile meaningful and accurate resources and to 
attribute them appropriately, but if, in order to offer them in a timely fashion for immediate use, any 
errors exist, please notify the Mathematics Office at OSPI by email to mathematics@k12.wa.us. 

We recognize that the collaborative problem solving structure developed in Bridge classrooms all year 
may not be possible at this time, but encourage teachers to seek ways to promote discussion and 
mutual supports between students using technology, email or phone calls.   

This document contains Lesson 3, Unit 6 with a recommendation that this learning extends for 
approximately one week. Lessons 4-6 are in revision as of this publication but will be available for use 
on the recommended timeline. Lesson 7, as a Capstone, will be left the discretion of Bridge to College 
teachers for the most suitable format and content for their students. 

 

 

 

  

mailto:mathematics@k12.wa.us
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LESSON PROGRESSION OVERVIEW 

Lesson 

Big Idea 
Lesson Details Content 

Standards 

Standards for 
Mathematical 

Practice 

Lesson 3: 
Structure in 
Exponential 
Functions 

In this lesson, students examine the patterns in 
exponential functions and refine their understanding of 
the components of an exponential function. Attention is 
given to the structure of an exponential equation and 
how the structure of equivalent expressions can reveal 
different key pieces of information. Students will use real 
life data to model exponentials growth situations. 

A-SSE.1 

A-SSE.2 

A-SSE.3c 

A-CED.2  

F-IF.7e 

F-IF.8b 

F-BF.1a  

F-LE.1c 

F-LE.2  

F-LE.5 

MP 1 

MP 4 

MP 7 

MP 8 

.  
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Exponential Functions and an Introduction to Logarithms 

Lesson 3 of 7 

DESCRIPTION 

In this lesson, students will explore two Big Ideas: 

• The structure of an exponential equation, and how these equations can be used to 
understand real-world situations.  

• Modeling real-world examples of growth and decay. 
 

To explore and develop these ideas, students will: 

• Build exponential functions that represent given real-world data. 
• Simplify exponential expressions using rules for exponents. 

 
Lesson Key 

Blue Table Electronic Resources 

Orange Table Printable (Paper) Resources 

 

COMMON CORE STATE STANDARDS ADDRESSED 

• A-SSE.1: Interpret expressions that represent a quantity in terms of its context. 
• A-SSE.2: Use the structure of an expression to identify ways to rewrite it. For example, 

see x4 – y4 as (x2)2 – (y2)2, thus recognizing it as a difference of squares that can be 
factored as (x2 – y2)(x2 + y2). 

• A-SSE.3c: Use the properties of exponents to transform expressions for exponential 
functions. For example the expression 1.15t can be rewritten as (1.151/12)12t ≈ 1.01212t to 
reveal the approximate equivalent monthly interest rate if the annual rate is 15%. 

• A-CED.2: Create equations in two or more variables to represent relationships between 
quantities; graph equations on coordinate axes with labels and scales. 

• F-IF.7e: Graph exponential and logarithmic functions, showing intercepts and end 
behavior, and trigonometric functions, showing period, midline, and amplitude. 
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• F-IF.8b: Use the properties of exponents to interpret expressions for exponential 
functions. For example, identify percent rate of change in functions such as y = (1.02)ᵗ, y 
= (0.97)ᵗ, y = (1.01)12ᵗ, y = (1.2)ᵗ/10, and classify them as representing exponential 
growth or decay. 

• F-BF.1a: Determine an explicit expression, a recursive process, or steps for calculation 
from a context. 

• F-LE.1c: Recognize situations in which a quantity grows or decays by a constant percent 
rate per unit interval relative to another. 

• F-LE.2: Construct linear and exponential functions, including arithmetic and geometric 
sequences, given a graph, a description of a relationship, or two input-output pairs 
(include reading these from a table). 

• F-LE.5: Interpret the parameters in a linear or exponential function in terms of a context. 

MATHEMATICAL PRACTICE STANDARD(S) EMPHASIZED 

• MP 1: Make sense of problems and persevere in solving them. 
• MP 4: Model with mathematics. 
• MP 7: Look for and make use of structure.  
• MP 8: Look for and express regularity in repeated reasoning. 

 

LESSON 

The following materials are meant to enhance Bridge to College Unit 6 Lesson 3. Please use your 
traditional Bridge to College manual in conjunction with the following activities. 

Electronic Resources 

Activity Description Link 

Students explore how changing values in an 
exponential function affects the resulting values 
and the graph. 

 

Desmos - COVID-19 Sliders  

• This shows how “a” and “b” values change 
growth of exponential functions 

https://www.desmos.com/calculator/ertp5ngmni
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Activity Description Link 

Students build exponential functions that 
represent given real world data. 

 

Students simplify exponential expressions using 
rules for exponents.  

 

 

Desmos - Exploring Exponential Functions  

• Use prior to BtC Lesson 3 Task #7 

 

Deltamath - Online Math Practice - use for 
computational practice  

• Teacher note: Deltamath requests student 
information. Paid subscription available but 
not required 

 

Desmos - King county Covid data curve 

 

Khan Academy -Rewriting exponential 
expressions as A⋅Bᵗ 

• Help with equivalent forms of exponential 
expressions (like BtC Lesson 3 Task #9) 

 

 

Printable (Paper) Resources 

Activity Description Link 

Students explore how changing values in an exponential function 
affects the resulting values and the graph. 

Students build exponential functions that represent given real 
world data. 

Students simplify exponential expressions using rules for 
exponents.  

 

Printable Resource: Lesson 3 
Student Page 

Printable Resource: Lesson 3 
Teacher Answers  

 

  

https://teacher.desmos.com/activitybuilder/custom/5a6787c702744809fb9a74cc
https://teacher.desmos.com/activitybuilder/custom/5a6787c702744809fb9a74cc
http://deltamath.com/
http://deltamath.com/
https://www.desmos.com/calculator/hrl0tmlrkc
https://www.khanacademy.org/math/algebra2/x2ec2f6f830c9fb89:exp/x2ec2f6f830c9fb89:equivalent-exp/v/simplifying-an-exponential-expression
https://www.khanacademy.org/math/algebra2/x2ec2f6f830c9fb89:exp/x2ec2f6f830c9fb89:equivalent-exp/v/simplifying-an-exponential-expression
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ATTRIBUTION AND LICENSE INFORMATION 

This work has been created in partnership with expert mathematics educators from across Washington 
state. We express our gratitude to all the contributors to this effort. Without their support and 
expertise, this resource would not be possible. 

We also thank the following sources 

DeltaMath | Deltamath  linked only 
Terms of Use: “for your personal, non-commercial use.” 

Desmos | Desmos, Inc.  linked only 
Terms of Use: “(a) for your personal, non-commercial use or (b) as a teacher, for academic use by you and 
your students in individual classes.” 

Khan Academy | Khan Academy 
Creative Commons Attribution NonCommercial ShareAlike 4.0 International License  
 

 

Except where otherwise noted, Math Bridge Course by the Washington Office of 
Superintendent of Public Instruction is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License. This is a derivative from the Southern Regional Education 
Board Math Ready course. All logos and trademarks are property of their respective owners. 

This document contains links to websites operated by third parties. These links are provided for your 
convenience only and do not imply any affiliation or monitoring by OSPI. Please confirm the license 
status of any third-party resources and understand their terms of use before reusing them. 

 

  

https://www.desmos.com/terms#use
https://www.desmos.com/
https://www.desmos.com/terms#use
https://www.desmos.com/terms#use
http://www.k12.wa.us/
http://www.k12.wa.us/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.sreb.org/math-ready
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PRINTABLE RESOURCES 
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Skill Check #1. Look at the examples on the left, and then try it on your own on the right. 
(𝑎𝑎𝑚𝑚)𝑛𝑛 = 𝑎𝑎𝑚𝑚∙𝑛𝑛 

Example Problem 
Simplify (𝑎𝑎2)1/2 

= 𝑎𝑎2∙1 2�  
= 𝑎𝑎2 2�  
= 𝑎𝑎1 
= 𝑎𝑎 

1. Simplify (𝑎𝑎3)1 3�

2. Simplify (𝑎𝑎8)1 8�

Solve for a. 
𝑎𝑎6 = 200 Starting problem 
(𝑎𝑎6)1/6 = 2001/6          Golden rule: take the 1/6       

power of each side 
𝑎𝑎 = 2.41827 Use a calculator to evaluate 

the right-hand side 

3. Solve for a.       𝑎𝑎3 = 150

4. Solve for a.       𝑎𝑎5 = 800

Solve for a.  Nearly the same as the last problem.  
But first you need to divide both side of the equation 
by the coefficient of b. 

4𝑎𝑎6 = 200 
𝑎𝑎6 = 50 

(𝑎𝑎6)1/6 = 501/6 
𝑎𝑎 = 1.91938 

5. Solve for a.       5𝑎𝑎3 = 250

6. Solve for a.       9𝑎𝑎5 = 180

Re-write so that the exponent is just an x. 
Example 1:                      (10)2𝑥𝑥 

= (102)𝑥𝑥 
= (100)𝑥𝑥 

Example 2: (10)𝑥𝑥/2

= (10)1 2� ∙𝑥𝑥 
= (101 2� )𝑥𝑥 

= (3.1623)𝑥𝑥 

Re-write so that the exponent is just an x. 
7. (5)3𝑥𝑥

8. (1.2)𝑥𝑥 6�

Lesson 3 - Student Worksheet
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Task:  Modeling the exponential growth of the Covid-19 virus. 
 
According to the Center for Disease Control (CDC), on 4/1/2020 there were 213,144 reported cases of the  
Covid-19 virus in the United States.  After 5 days (4/6/2020), there were 374,329 reported cases.   
 

a. Use an exponential equation model to figure out the daily growth factor.  Round your answer to  
4 decimal places. 
 
 
 
 
 

b. Write an exponential equation that represents the number of people, P(t), that have had Covid-19 in 
terms of the number of days, t, since 4/1/2020. 
 

 

 
c. What percent is the infected population growing by each day? 

 
 

d. How many people in the US might be infected after a month (31 days) 
 

  
 

e. To model how many people are infected on a monthly basis, you will need to modify your equation.  
Your exponent will now be “31t”.  Re-write the equation: ________________________  
 

f. Use the rules of exponents to modify your equation from “part e” so that exponent is just a t. Use the 
review on the previous page if you need help doing this. 
 

 
 
 

g. What percent is the infected population growing by each month? 
 
 

h. Evaluate P(1) using your answer from “part f”. Except for rounding, what is this answer equivalent to?  
Why? 
 

i. Time to let your guess-and-check skills shine!  Using your equation from “part b”, determine how many 
days it took for the number of cases to triple (since 4/1/2020).  Be accurate to 3 decimal places.  

 
  



Unit 6 Lesson 3 Page 3 of 5 
 
Skill Check #2. Look at the examples.  You will do ones like them (and from Skill Check #1) in the next task. 

𝑎𝑎𝑚𝑚𝑎𝑎𝑛𝑛 = 𝑎𝑎𝑚𝑚+𝑛𝑛 
𝑎𝑎𝑚𝑚

𝑎𝑎𝑛𝑛
= 𝑎𝑎𝑚𝑚−𝑛𝑛 

(𝑎𝑎𝑚𝑚)𝑛𝑛 = 𝑎𝑎𝑚𝑚∙𝑛𝑛 
Examples:  Rewrite each expression so that only an x is in the exponent. Simplify as needed. 
 

A. 𝟓𝟓𝒙𝒙+𝟐𝟐 
= 5𝑥𝑥52 

= 25(5𝑥𝑥) 
Note: Standard format is to write the 
exponential term at the end. 

 

B. 𝟓𝟓𝟐𝟐−𝒙𝒙 

=
52

5𝑥𝑥
 

=
25
5𝑥𝑥

 
 

C. 𝟑𝟑(𝟓𝟓)𝟐𝟐+𝒙𝒙 
= 3(52)(5𝑥𝑥) 
= 3(25)(5𝑥𝑥) 

= 75(5𝑥𝑥) 𝑜𝑜𝑜𝑜 75(5)𝑥𝑥 
Note: You NEVER multiply something like 
the 75 and the 5 together because of order of 
operations.  Exponents have to occur before 
multiplying, so the last line is as simplified as 
it gets. 

D. 𝟓𝟓𝟑𝟑𝒙𝒙+𝟐𝟐 
= (53𝑥𝑥)(52) 
= (53)𝑥𝑥(52) 

= (125)𝑥𝑥(25) 
= 25(125)𝑥𝑥 

 

 
Task: Forms of Exponential Equations 
Part 1 A petri dish contains 300 bacteria at the start of an experiment.  An antibiotic is introduced into the 
petri dish which will reduce the number of bacteria a certain amount every hour.  Show that the equations 
describing the bacteria are all equivalent. 

a) 𝐵𝐵 = 300(0.5)2𝑡𝑡 b) 𝐵𝐵 = 300(2)−2𝑡𝑡 

c) 𝐵𝐵 = 300(0.0625)𝑡𝑡/2 d) 𝐵𝐵 = 300(0.25)𝑡𝑡 

e) 𝐵𝐵 = 75(0.25)𝑡𝑡−1 f) 𝐵𝐵 = 600(0.5)2𝑡𝑡+1 
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Part 2.  What aspect of decay of the bacteria does each of the formula highlight?  Match the correct response 
with the equation. 
 

1) 𝐵𝐵 = 300(0.5)2𝑡𝑡 

2) 𝐵𝐵 = 300(2)−2𝑡𝑡 

3) 𝐵𝐵 = 300(0.0625)𝑡𝑡/2 

4) 𝐵𝐵 = 300(0.25)𝑡𝑡 

5) 𝐵𝐵 = 75(0.25)𝑡𝑡−1 

6) 𝐵𝐵 = 600(0.5)2𝑡𝑡+1 

A. The hourly decay rate is 75% 

B. The bacteria decay by 75% every hour, but 
the initial amount isn’t 300. 

C. The bacteria decays by 50% every half hour. 

D. The bacteria decays by 93.75% every 2 hours. 

E. The bacteria decays by 50% every half hour, 
but imagine how many there would have been 
one half hour in the past. 

F. The bacterial “doubles” each hour backwards 
in time. 

 
Task: Illegal Fish 
A fisherman illegally introduces some fish into a lake, and they quickly propagate. The growth of the 
population of this new species (within a period of a few years) is modeled P(x) = 5𝑏𝑏𝑥𝑥 , where x is the time in 
weeks following the introduction and b is a positive unknown base. 
 

a. Exactly how many fish did the fisherman release into the lake? 
 

b. Find b if you know the lake contains 33 fish after eight weeks. Show step-by-step work.  Round to 4 
decimal places 

 
 
 
 
 
 
c. Using the growth rate from part b, determine approximately how many weeks it will take for the fish 

population will exceed 200.  Let your guess and check techniques shine, but explain the process you 
used! 
 
 
 

d. Instead, now suppose that P(x) = 5𝑏𝑏𝑥𝑥 and b = 2. What is the weekly percent growth rate in this case? 
What does this mean in everyday language? 
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Task:  Applying Exponential Models 
 
For each problem, write an exponential equation to model the situation AND solve to find what is being 
asked.  Show all work.   
 
HINT #1: When finding time: you will most likely need to guess & check once you have the equation written. 
HINT #2:  Depreciating means going down in value.  The base of your exponent will need to be 1 − 𝑜𝑜, where r 

is the rate as a percent.  Appreciating means going up in value.  The base of your exponent will need 
to be 1 + 𝑜𝑜. 

 
1. A $40,000 car depreciates at a constant rate of 12% per year. In how many years will the car be worth less 

than $10,000?  
 
 
 
 
 
2. For a certain strain of bacteria, the growth factor is 1.825 when time is measured in days. How long will it 

take 20 bacteria to increase to 2000? 
 
 
 
 
 
 
3. A piece of machinery valued at $250,000 depreciates at 12% per year at a fixed rate. How much will it be 

worth in 8 years? 
 
 
 
 
 
 
4. The Smiths bought a condominium for $63,000. Assuming its value will appreciate 8% a year, how much 

will the condo be worth in five years when the Smiths are ready to move? 
 
 
 
 
 
 
 
5. A strain of bacteria is growing rapidly. At the start of the experiment there were 120 bacteria and after 20 

days, there were 239 bacteria. Find the growth rate and the exponential equation that defines the situation. 
 



Unit 6 Lesson 3 ANSWERS Page 1 of 3 

Skill Check #1. Look at the examples on the left, and then try it on your own on the right. 
(𝑎𝑎𝑚𝑚)𝑛𝑛 = 𝑎𝑎𝑚𝑚∙𝑛𝑛 

Example Problem 

Simplify (𝑎𝑎2)1/2 
= 𝑎𝑎2∙1 2�  
= 𝑎𝑎2 2�  
= 𝑎𝑎1 
= 𝑎𝑎 

1. Simplify (𝑎𝑎3)1 3�

= 𝑎𝑎3∙1/3 

= 𝑎𝑎3/3 

= 𝑎𝑎1 

= 𝑎𝑎 

2. Simplify (𝑎𝑎8)1 8�

= 𝑎𝑎8∙1/8 

= 𝑎𝑎8/8 

= 𝑎𝑎1 

= 𝑎𝑎 

Solve for a. 
𝑎𝑎6 = 200 Starting problem 
(𝑎𝑎6)1/6 = 2001/6          Golden rule: take the 1/6       

power of each side 
𝑎𝑎 = 2.41827 Use a calculator to evaluate 

the right-hand side 

3. Solve for a.       𝑎𝑎3 = 150

𝑎𝑎 = 5.31329 

4. Solve for a.       𝑎𝑎5 = 800

𝑎𝑎 = 3.8073 

Solve for a.  Nearly the same as the last problem.  
But first you need to divide both side of the equation 
by the coefficient of a. 

4𝑎𝑎6 = 200 
𝑎𝑎6 = 50 

(𝑎𝑎6)1/6 = 501/6 
𝑎𝑎 = 1.91938 

5. Solve for a.       5𝑎𝑎3 = 250

𝑎𝑎 = 2.18672 

6. Solve for a.       9𝑎𝑎5 = 180

𝑎𝑎 = 1.82056 

Re-write so that the exponent is just an x. 
Example 1:                      (10)2𝑥𝑥 

= (102)𝑥𝑥 
= (100)𝑥𝑥 

Example 2: (10)𝑥𝑥/2

= (10)1 2� ∙𝑥𝑥 
= (101 2� )𝑥𝑥 

= (3.1623)𝑥𝑥 

Re-write so that the exponent is just an x. 

7. (5)3𝑥𝑥

(125)𝑥𝑥

8. (1.2)𝑥𝑥 6�

(1.03085)𝑥𝑥 

Lesson 3- Teacher Answers
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Task:  Modeling the exponential growth of the Covid-19 virus. 
 
According to the Center for Disease Control (CDC), on 4/1/2020 there were 213,144 reported cases of the  
Covid-19 virus in the United States.  After 5 days (4/6/2020), there were 374,329 reported cases.   

 
a. 1.1192 

b. P(t) = 213,144(1.1192)t 

c. 11.92 %  (Remember the process your brain might have done automatically.  Take the growth factor, 
subtract 1, and then move the decimal two places to the right.) 

d. P(31) = 213,144(1.1192)31 = 6,995,388 people 

e. P(t) = 213,144(1.1192)31t 

f. P(t) = 213,144(32.8200)t 

g.  3182% 

h. 6,995,388 people.  It is equivalent to my answer from Part d because 31 day is the same as 1 month. 

i. 6.155 days 

 
Task: Forms of Exponential Equations   
Part 1 OVERALL ANSWER:  They all simplify to 𝐵𝐵 = 300(0.25)𝑡𝑡 

a) 𝐵𝐵 = 300(0.5)2𝑡𝑡 
𝐵𝐵 = 300(0.52)𝑡𝑡 

b) 𝐵𝐵 = 300(2)−2𝑡𝑡 
𝐵𝐵 = 300(2−2)𝑡𝑡 

 

c) 𝐵𝐵 = 300(0.0625)
𝑡𝑡
2  

𝐵𝐵 = 300(0.0625)
1
2𝑡𝑡 

𝐵𝐵 = 300�0.06251/2�𝑡𝑡 

d) 𝐵𝐵 = 300(0.25)𝑡𝑡 

e) 𝐵𝐵 = 75(0.25)𝑡𝑡−1 

𝐵𝐵 = 75
(0.25)𝑡𝑡

(0.25)−1
 

𝐵𝐵 = 4 ∙ 75(0.25)𝑡𝑡 

f) 𝐵𝐵 = 600(0.5)2𝑡𝑡+1 
𝐵𝐵 = 600(0.5)2𝑡𝑡(0.5)1 

𝐵𝐵 = 300(0.5)2𝑡𝑡 
𝐵𝐵 = 300(0.52)𝑡𝑡 

 
Part 2 
1) C 
2) F 
3) D 
4) A 
5) B 
6) E 
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Task: Illegal Fish 

a. 5 fish 
b. 33 = 5𝑏𝑏8 

 
Task:  Applying Exponential Models 
 

1. t = 10.8, so it will be 11 years until the value is under $10,000 
2. t = 3.82 days 
3. $89,908.63 
4. $92,567,67 
5. b = 1.035, so the growth rate is 3.5% 
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