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CURRIKI ALGEBRA UNIT 2 
Linear and Exponential Relationships 

Lesson 2.2: Exponential Relationships with Equations and Inequalities 
 
Unit 2: Linear and Exponential Relationships 
The first nine lessons (2.1-2.9) provide the instruction and practice that supports the 
culminating two-day final unit project. 

 

Lesson 2.2: Exponential Relationships with Equations and Inequalities 
In this lesson, students will learn to simplify expressions involving exponents and 
inequalities, use scientific notation, graph exponential functions, and model real-life 
situations using exponentials.   

 
Common Core State Standards by Cluster 

Grade Level Cluster CCS Standard 

8  8.EE.1 

9 Reasoning with Equations 
and Inequalities 

A.REI.3 

 
Lesson Preparation Resources for Teachers 

Exponent Properties Involving Products Video by Sal Khan on Curriki 
Property of Multiplication by Learn Without Limits on Curriki 
Balance with Multiplication Lesson, PDF, and PowerPoint by Luke Lang on Curriki  
TE_Vocabulary Worksheet Teacher Edition 
TE_Multiplication Properties of Exponents Teacher Edition 
TE_Extension Activity Sheet Teacher Edition 
TE_Exponents and Powers Practice Worksheet Teacher Edition 
TE_Exponents and Powers Assessment Answer sheet 
Introduction to Linear Inequalities (Curriki: Hey Math) 
 

 
Instructional Materials (Print one copy for each student.) 

SE_Vocabulary Worksheet Student Edition 
Using Exponents (Real-life contexts) on Curriki 
SE_Multiplication Properties of Exponents Student Edition 
SE_Extension Activity Sheet Student Edition 
SE_Exponents and Powers Practice Worksheet Student Edition 
SE_Exponents and Powers Assessment Answer sheet 
Introduction to Linear Inequalities (Curriki: Hey Math) 
 

Time: 50-minute session 
 
 

http://www.curriki.org/xwiki/bin/view/Coll_Group_KhanAcademyMathGroup/ExponentPropertiesInvolvingProducts
http://www.curriki.org/xwiki/bin/view/Coll_LWL/802Propertyofmultiplication
http://www.curriki.org/xwiki/bin/view/Coll_mathercize/2-1BalancewithMultiplication
http://www.curriki.org/xwiki/bin/download/Coll_mathercize/2-1BalancewithMultiplication/2-2Balancewithmultiplication.pdf
http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/Introductiontolinearinequalities
http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/UsingexponentsReal-lifecontexts_0?bc=;Coll_HeyMath.Heymath
http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/Introductiontolinearinequalities
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Lesson Objectives:  
Students will be able to: 

 simplify expressions involving exponents  

 use scientific notation  

 graph exponential functions  

 model real-life situations using exponentials 
 
Lesson Content 
1. Background Building Activity for Students (5 minutes) 

a. Vocabulary Building: 
Distribute the Vocabulary student worksheet for this lesson. Ask students to work 
in pairs to read the sentences that contain today’s math vocabulary words. 
Student pairs should write down what they think the words mean from the 
context of the sentences and discuss the meaning. (3 minutes)  
 
The teacher should review the meaning of the vocabulary words and then discuss 
their meanings (TE Vocabulary). Students should work in pairs to write out their 
own meanings of each vocabulary word on the vocabulary worksheet after this 
discussion.  

 
b. Warm-Up problem: 

The teacher should write this warm-up question on the board. It is from the 
Curriki resource: Property of Multiplication by Learn Without Limits.  
 

 
 
Explain that one way to multiply powers with the same base is to write the 
product in expanded form. Then count the number of factors and use this 
number as the exponent of the product of the powers.  
 
Write this example on the board:  
105 x 103 = [10 x 10 x 10 x 10 x 10] [10 x 10 x 10] 
 
Tell students to notice that the exponent for the product of powers with the same 
base is the sum of the exponents of the powers: 5 + 3 = 8. Ask students what they 
can conclude.  
 
Ask students to solve the three warm up questions on the board and write down 
their answers in their math journals. Review how to solve these problems by 
writing the following on the board as you explain.  

http://www.curriki.org/xwiki/bin/view/Coll_LWL/802Propertyofmultiplication
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Because the two bases are the same number in each of the problems, you can 
add the exponents (note the negative 10 exponent) to get the complete 
exponent.  
 
Product of Powers Property  
This multiplication property of exponents is called the Product of Powers 
Property.  
If powers have the same base, add the exponents.  
The formula looks like this: am • bn = am+n 

 
Power of a Power Property 
Another multiplication property of exponents is the Power of a Power Property.  
To find the power of a power, multiply the exponents.  
The formula looks like this: (a m)n = am+n 

 

Power of a Product Property 
A third multiplication property of exponents is Power of a Product Property. 
Find the power of each factor and multiply.  
The formula looks like this: (a • b)m = am • bn 

 
2. Focus Question based on today’s lesson 

Today’s focus question (write it on the board) 
 

How do we find balance in a linear system? What is the weight ratio of soccer balls 
to volleyballs? How long does it take for light to get from the sun to Earth? 
 
Although using tables can often solve linear patterns, this method can be lengthy, 
unreliable, and tedious (especially without technology). As we examine the patterns 
in tables, we see the structure of equations, the need for variables, and the 
methods in order to find a solution. 
This lesson develops an intuitive and reason-based approach to the method of 
solving one-step linear equations using the multiplicative property of equality.  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Learner Outcomes: Students will be able to solve one-step linear equations using 
the multiplicative property of equality. They will be able to use the speed of light to 
calculate the time it takes light to reach the earth from the sun. 
(Author: Luke Lang) 

 
a. Whole Class Activity: 

The teacher should download the Power-point presentation, Balance with 
Multiplication, located at the end of the lesson plan prepared by Luke Lang, 
prior to class. Show the PowerPoint to the whole class using your projector. 
Please note that the PDF version of this document has speaker notes, but the 
PowerPoint version does not.  If you would like to use the speaker notes, please 
use the PDF version.  Luke has provided presenter’s notes. This intuitive exercise 
introduces linear equation solving methods, specifically the multiplicative 
property of equality. This PowerPoint presentation will assist you in your 
instruction.  
 
Introduce the Idea of linear inequalities with one variable by showing the four 
introduction pages in the Hey Math , Introduction to Linear Inequalities activity 
file to the whole class on a big screen. Walk the students through the 
introduction activities. Then ask students to work in pairs on computers to solve 
the problems in the Hey Math activity sheet located in the Hey Math file, located 
in Curriki.  
(Note: You can click on the “Show Files” button to see the files available 
including four introduction pages, an activity page for students, two quiz pages, 
and a teacher’s template page. Your computers must be able to run Flash to do 
this activity.)  

 
b. Small Group Activity: 

Using Exponents (Real-life contexts) 
The following animation gives students an opportunity to apply properties of 
exponents to solve problems in a real-life context. (Technology hint: The file 
works best if they are opened directly from the Curriki site, not downloaded to a 
computer.  
 
Ask 2-3 students to share one computer. They will go to the Curriki site linked 
above and view the real-life example of using exponents with a basketball 
bounce.  
After viewing the video, students should discuss what they learned in their small 
group and individually write what they learned in their Math Journals.  
 
Student groups should then work together to create a new real-life problem that 
illustrates what they learned.  
 

http://www.curriki.org/xwiki/bin/view/MyCurriki/Profile?user=XWiki.mathercize
http://www.curriki.org/xwiki/bin/download/Coll_mathercize/2-1BalancewithMultiplication/2-2Balancewithmultiplication.pdf
http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/Introductiontolinearinequalities
http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/Introductiontolinearinequalities
http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/UsingexponentsReal-lifecontexts
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Gather the class back together and ask small groups to briefly explain the real-
life problem they created and explain how to solve it.  

 
c. Individual Activity: 

Teacher should distribute a copy of the Multiplication Properties of Exponents 
student worksheet to each student. Ask students to work in small groups of 2 to 
solve the problems on the worksheet. Their special assignment is to identify 
which multiplication property is illustrated in each question.  

 Product of Powers Property 

 Power of a Power Property  

 Power of a Product Property 
 
Call on students to present a problem to the whole group and explain how to 
solve it. They should also identify the property of the question.  

 
3. Whole class discussion  

Students share solutions with the whole group.  Ask students to go to the board to 
write out the steps they used to solve the problems. Ask class to determine the 
algorithm for solving the three types of properties.  
 
Algorithm: 
There are three multiplication properties of exponents discussed in this lesson:  

1. Product of Powers Property  
If powers have the same base, add the exponents.  
The formula looks like this: am • bn = am+n 

 
2. Power of a Power Property  
To find the power of a power, multiply the exponents.  
The formula looks like this: (a m)n = am+n 

 

3. Power of a Product Property 
Find the power of each factor and multiply.  
The formula looks like this: (a • b)m = am • bn 

 
4. Assessment Activity  

Teacher should distribute a copy of the Exponents and Powers Assessment Student 
Answer Sheet.  Ask students to work in pairs to review the 14 questions and then 
write 14 new questions in the worksheet.  They should make a separate answer key.   
 
After student pairs complete their 14 new questions, each pair will join another pair 
and exchange questions.  Student pairs will work together to answer the new 
questions that the other pair wrote. Collect the worksheets and score for accuracy.  
Be sure that student pairs put both of their names on the worksheets.   
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An additional quiz can be given for linear inequalities.  This quiz is to be given online 
within the Hey Math , Introduction to Linear Inequalities folder located in Curriki.  
 

5. Extension Activity: 
Teacher should distribute the Extension Activity Sheet to each student.  
 
Quarters Activity 
Your uncle offers to double the amount of money you have every day for 2 months, 
30 days. You have 1 quarter.  

 
6. Homework assignment for additional independent practice 

Teacher should distribute the Exponents and Powers Practice worksheet to each 
student. The homework is to complete the worksheet and hand it in tomorrow. 
Teacher should review the answers to the homework with the whole class the next 
day.   

http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/Introductiontolinearinequalities
http://www.curriki.org/xwiki/bin/view/Coll_HeyMath/Introductiontolinearinequalities

