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CURRIKI ALGEBRA UNIT 2 
Linear and Exponential Relationships 

Lesson 2.8: Exponential Decay 
 
Unit 2 Linear and Exponential Relationships 
The first nine lessons (2.1-2.9) provide the instruction and practice that supports the 
culminating activity two-day unit project. 

 
Lesson 2.8: Exponential Decay  
In this lesson we will distinguish between situations that can be modeled with linear 
functions and with exponential functions by proving that linear functions grow by equal 
differences over equal intervals; and that exponential functions grow by equal factors 
over equal intervals. Also we focus on constructing 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). Further, we 
interpret the parameters in a linear or exponential function in terms of a context. 
 
Common Core State Standards by Clusters 

Grade Level Cluster CCS Standard 

9 Construct and compare 
linear, quadratic, and 
exponential models and solve 
problems 

F.LE.1 F.LE.2, F.LE.3 

9 Interpret expressions for 
functions in terms of the 
situation they model 

F.LE.5 

 
Lesson Preparation Resources for Teachers  

Exponential Decay Functions (Video, Sal Khan) 
Introduction to Exponential Decay (Video, Sal Khan) 
TE_More Exponential Decay Examples 
TE_Exponential Growth and Decay Curriki Lesson 
TE_Vocabulary Page  
TE_Types of Decay 

 
Instructional Materials for Students (Print one copy for each student) 

SE_Vocabulary Page (blank) 
SE_Population Growth and Exponential Functions 
SE_Get the Lead Out  
SE_Use Exponential Functions 

 
Time: 50-minute session 
 
Lesson Objectives: 

http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/ExponentialDecayFunctions
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/IntroductiontoExponentialDecay
http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/MoreExponentialDecayExamples
http://www.curriki.org/xwiki/bin/view/Coll_Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/Lesson29ExponentialGrowthandDecay
http://www.curriki.org/xwiki/bin/view/Coll_rmlucas/PopulationGrowthandExponentialFunctions
http://www.curriki.org/xwiki/bin/view/Coll_Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/GettheLeadOutexponentiallogarithmicfunctions
http://www.curriki.org/xwiki/bin/view/Coll_EdwardAZeidman/Ch8ExponentialFunctionsandTheirUses
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Students will: 

 Use reasoning and units to solve problems involving exponential decay 

 Create and solve equations in one variable 
 

Lesson Content 
1. Background Building Activity for Students (5 minutes) 

a. Vocabulary Building:  
Print out one copy of the Vocabulary Page for each student. Review the 
exponential decay vocabulary words prior to the warm-up problem.  Students 
create their own definitions including a visual representation. 

 
b. Warm-Up problem: 

In 1980, the minimum salary of a Major League Baseball player was $30,000.  
The growth of MLB salaries (in thousands) can be represent by the equation s = 
30(1.0995)t.   Using this equation, find the minimum salary in 2000?  When 
would the minimum salary be $1,000,000? 
 
Answers:   In 2000 the minimum salary is $200,000  
  The minimum salary would reach $1 million in 2017. 
  
In this example, the minimum salaries were increasing exponentially.  Today, we 
will look at situations where the value or amount is decreasing exponentially. 

 
2. Focus Question based on today’s lesson (25 minutes) 

Today’s focus question (write it on the board):  
What real world problems involve exponential decay? 
 
Exponential decay: the change that occurs when an original amount is reduced 
by a consistent rate over a period of time.  Here's an example of an exponential 
decay function: 
 

y = a(1-b)x 
 y: Final amount after the a period of time 
 a: The original amount 
 x: Time 
 The decay factor is (1-b). 
 The variable, b, is percent decrease in decimal form. 

 
a.  Whole Class Activity: 

Ask students to share their solutions and their thinking.   
 

Notice in an exponential growth problem the amount is increasing 
exponentially because the coefficient is greater than one.  Be sure to explain 
that in a decay problem, the decay factor (the base of the exponent) is between 
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0 and 1.  Because of this, the original amount will continue to decrease by this 
factor, therefore decreasing exponentially. 

 
b. Small Group Activity: Teacher will check for understanding while evaluating 

students while they work on the exponential decay problem. 
 

Students will continue in their groups of 2 or 3 students, ask student to solve 
the following problem: 
 
According to Context magazine: “Computing prices have been falling 
exponentially for the past 30 years and will probably stay on the curve for 
another couple of decades.”  In fact, prices have been falling at a rate of 37% 
every year.  Suppose a baseball teams advertising firm invests $50,000 in new 
computer equipment. 
 

 Write a formula for the value V(t) of the equipment t years from now. 

 What will the equipment be worth in 5 years? 
 

Solution:  V(t) = 50,000(0.63)t    
After 5 years, the value of the equipment is $4,962.18 
 
Note: Because the prices are falling 37% each year, then 63% of the value 

remains. 
 
c. Individual Activity:  Teacher continues to check for understanding by walking 

around while students work to solve this problem:  For the above problem: 

 Find the amount of money remaining after 10 years, 

 Graph the function v(t) for 0 ≤ t ≤ 20.   
 
3.  Whole class discussion (10 minutes) 

a. Students share solutions: 
Select a few students to share their solution to the value of the baseball team’s 
advertising firm’s computer equipment value after 10 years.  Students explain 
how they solved the problem as well as share their graphs. 
 
After 10 years, the computer equipment would have a value of $492.  The graph 
should look like: 
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Context

 
 

b. Algorithm: 
1. When evaluating an equation that represents exponential decay, the base 

(or coefficient) will be between 0 and 1, this results in the amount 
decreasing exponentially over time.  The graph of this type of equation will 
be a curve that starts high and approaches zero on the x-axis.   
2.The general form of an exponential decay problem is: 
y = a(1-b)x 

 
a. y: Final amount after the a period of time 
b. a: The original amount 
c. x: Time 
d. The decay factor is (1-b). 
e. The variable, b, is percent decrease in decimal form. 

 
4. Assessment Activity (5 minutes) 

Assign the following problem.  Allow time for students to complete the problem.  
Collect and assess for understanding. 
 

In 2000, you bought a baseball card for $120.  Although you thought it was a 
good investment, the card lost 2% in value each year for the next 10 years.  
Write and an exponential decay model to represent this investment and find 
the value of the card in 2010.  

 
5. Extension Activities: 

Types of Decay 
This video looks at nuclear decay, alpha & beta decay; this could be used with an 
advanced student to make connections to the sciences. 
 
Population Growth and Exponential Functions 
Groups of students look at population growth and decay by counting out beans in 
beakers to represent changes in populations. 
 

http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyScienceGroup/Decay
http://www.curriki.org/xwiki/bin/view/Coll_rmlucas/PopulationGrowthandExponentialFunctions
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Get the Lead Out  
This lesson extends the study of exponential functions and can be used to introduce 
logarithmic functions. 

 
6. Homework assignment for additional independent practice 

Use Exponential Functions 
This lesson provides a summary of exponential decay as well as example problems.  
Submitted to Curriki from Eddie Zeidman. The Exponential Functions Worksheet can 
be assigned as homework.  
 

 

http://www.curriki.org/xwiki/bin/view/Coll_Group_SanDiegoCommunityCollegesDevelopmentalMathExchange/GettheLeadOutexponentiallogarithmicfunctions

