
GRADE 8-CONTENT STANDARD #2, 9 
ACTIVITY E 

Permission Granted 
 

Using Inverse 
Relationships 

 

 
Introduction 

 

Objective → Students will 

understand that multiplication 

and division are inverse 

operations and will write 

equations to solve problems 

using the inverse operations. 

Context → This lesson 

comes midway through a unit 

on solving equations.  

Students have solved one-step 

addition and subtraction 

equations and one-step 

multiplication and division 

equations.  They will move 

on to solve more complex 

equations and word problems. 

 

NCTM Standards Focus 
 
In many programs, students are encouraged to memorize rules for using multiplication 

and its inverse to solve equations.  In this standards-based lesson, students first 

examine word problems to determine the unknown and write an equation that describes 

the problem situation.  They then use their understanding of inverse operations in the 

process of solving the problem. 

 
Connections Students connect their knowledge of the operations and their functions to 

determine the inverses for mathematical phrases or equations.  They then apply this 

knowledge to situations in which equations are used to find solutions. 

 
Representation Students display their knowledge of inverse operations either in 

equations or in the explanations of problems that they solve. 

 
Communication Students relate a mathematical idea to concepts they are already 

familiar with.  They work out problems and communicate their solutions and notions 

of inverses as they relate to these problems. 

 
Teaching Plan 
 
Materials → Student pages A.139-139-a 
 
BEGIN THE LESSON BY ASKING STUDENTS what it means to undo something.  

Present situations and have students tell how they would undo them. 

How could you undo something written on the board? (Erase it.) 

How could you undo a hole dug by your dog? (Fill it in.) 

How could you undo giving $10 to a friend? (Take it back.) 

Have students come up with a definition of undo and then ask if they know what 

inverse means.  One meaning of inverse given in the dictionary is the opposite of, or 

contrary in nature.  Ask students what they think an inverse operation would do.  

Students should be able to explain that an inverse operation is an operation that undoes 

the result of another operation. 
 

[Source:  Connect to NCTM Standards 2000-Eighth Grade, Creative Publications, Inc., pages 30-35] 
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Present several situations and ask students to explain what would undo each.  Be sure to 

include situations that represent each of the four operations. 

 Adding 4 to a number    Dividing a number by 3 
 
 Subtracting 10 from a number   Multiplying a number by 2.5 
 
Which operations are inverses of each other?  How do you know?  (Addition and subtraction 

are inverses as are multiplication and division.) 
 
Present the following expression. 
 
  5 times a number + 6, or 5x + 6 
 
Actively engage students in applying inverses by having them explain how to undo the 

operations involved.  Have students record their responses and state their solution in both 

words and symbolic form.  As students offer their solutions, they should be able to explain 

that they would first subtract 6 and then divide by 5. 
 
Present several additional expressions and have students first write the order of operations, 

and then describe inverse operations.  Emphasize the importance of working in reverse order 

to undo the operations.  Students can work individually or with a partner to complete this 

activity. 
 

  

Expression Order of Operations Inverses 

4x –2 4 times a number minus 2 add 2, then divide by 4 
x 
2 + 7 a number divided by 2 plus 7 subtract 7, then multiply by 2 

6x + 3 6 times a number plus 3 subtract 3, then divide by 6 
2(3 + x)  (3 plus a number) times 2 divide by 2, then subtract by 3 

 

As students share their solutions, have them explain how they determined what to do.  This 

will reinforce their thinking about the order in which to work and which operation to use to 

undo what was done in the original expression. 

 

  

 
[Source:  Connect to NCTM Standards 2000-Eighth Grade, Creative Publications, Inc., pages 30-35] 
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What Might Happen … What to Do   

Some students may not understand that 

when determining the inverse to isolate a 

variable they need to use the inverse 

operations in the reverse order.  Making a 

connection between this process and a 

familiar real-life example might help 

 students understand.  To undo or find the 

inverse of putting on your socks and then 

your shoes, you must use the inverse 

actions in the reverse order, taking your 

shoes off first and then removing your 

socks. 

  

DISTRIBUTE STUDENT PAGE A.139 and tell students they are going to see if they can 

use this idea of inverse operations in some applications problems.  Have students work in 

groups.  Instruct groups to record their reasoning and methods so they can share their steps 

with the class. 
 
Observe students as they work.  As you circulate among the groups, ask students to explain 

how they determined the initial equation to solve each problem and how they determined its 

inverse.  As they solve the problems, ask them how they know their solutions are correct and 

how they can check their answers. 
 
AFTER THE STUDENTS HAVE SOLVED the problems on page A.139, bring them 

together to share and discuss their methods and solutions.  Ask them to explain how the 

knowledge of inverse operations helped them solve the problems.  Encourage students to 

think about generalizations or ideas that might apply to solving problems with unknowns like 

these. 
 
Methods Students Might Use 
 
Problem 1 
 
You know that (4 + 2) times a number of containers is 78 peaches.  This can be expressed as 

the equation (4 + 2)x = 78, or 6x = 78.  The inverse operation to use is division.  To find a 

single x, divide the left side of 6.  Whatever is done on one side of the equation must be done 

on both sides to keep the equation true.  Divide 78 by 6 to get 13. 
 
Answer:  Thirteen containers are needed.  By substituting 13 for x in the original equation, 

you get 78 = 78. 

  

 
[Source:  Connect to NCTM Standards 2000-Eighth Grade, Creative Publications, Inc., pages 30-35] 
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Problem 2 
 
You know that  of a number ( n) represents the total number of students that 

came to school.  Subtract 30 from n since 30 students went on the trip, then add 48, 

the number of people in the building that are not students.  This gives you  n – 30 + 

48.  Since there were 258 people in the building,  n – 30 + 48 = 258, which can be 

simplified to n + 18 = 258.  Eighteen has been added to n; to undo the addition, 

use the inverse operation, subtraction, and subtract 18 from each side, resulting in  

n = 240.  Next, since n has been multiplied by , use division, the inverse of 

multiplication, and divide both sides by , or multiply both sides by the reciprocal of 

.  Or, since n is 5n ÷ 6, use the inverse of division and multiply by 6 on both 

sides of the equation, resulting in 5n = 1440.  To find a single n, use the inverse of 

multiplication, and divide both sides by 5 to get n = 288. 
 
Answer:  The school has 288 students.  By substituting the solution for  n in the 

original equation, you get 240 = 240. 
 
Problem 3 
 
You know the poster is 26 inches wide, and that after taking 2 inches from the width, 

you have  of the length.  The equation that represents this situation is 26 – 2 = L, or 

24 = L.  Since L has been multiplied by , use the inverse operation, division, and 

divide both sides by , or multiply by the reciprocal.  Or using inverse operations, 

multiply both sides of the equation by 4, and then divide by 3.  Either way, the 

solution is L = 32. 
 
Answer:  The poster is 32 inches long.  By substituting the solution for  L in the 

original equation, you get 32 = 32. 

 

Student Pages 

Student page A.139 contains the problems to be used for the in-class activity. 

Student page A.139-a provides problems for individual practice. 

 

 Answers 
 
Page A.139 
 
1. (4 + 2)x = 78; x = 13. 

Thirteen (13) containers 
are needed. 
 

2. x – 30 + 48 = 258;  
x =288. 
There are 288 students 
enrolled in the school. 
 

3. x + 2 = 26 in.; x = 32 in. 
The poster is 32 inches 
long. 

 
Page A.139-a 
 
1. 4(x + $0.85) = $26.00; 

4x + $3.40 = $26.00 
4x = $22.60; x = $5.65. 
Each person’s share was 
$5.65. 
 

2. x – 1 = 3; x = 14. 
The aquarium holds 14 
gallons. 
 

3. 34x + 102 = 544; 34x = 
442; x = 13. 
He bought 13 yards of 
lumber. 
 

4. (95 – 15) 
60
x  = 56; ☺x = 

56; x = 42. 
He drove 42 miles an 
hour. 
 

5. (1 - )
2
x  = 135; 

2
)(3

1 x  = 135; 

( x) = 135; x = 810. 
There were 810 students in 
school. 

 
[Source:  Connect to NCTM Standards 2000-Eighth Grade, Creative Publications, Inc., pages 30-35] 
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Assessment 

As students discussed undoing situations and explained how to undo operations you 

described, you could determine their understanding of inverse operations. As they translated 

word descriptions into equations and solved for the variable, you assessed students' ability to 

apply inverse operations. 

 

NCTM Standards Summary 

Connections were made between operations as students discussed undoing situations and 

undoing an operation by using its inverse. Students reasoned through situations to determine 

how to represent them with equations and then explained their thinking. Both small-group 

activities and whole-class discussion provided opportunities for students to share their 

thinking. After setting up the appropriate equations, they determined which inverse 

operations to apply in order to solve the equations. By substituting their solutions into the 

original equations, students proved that their solutions were correct. 

 
 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
[Source:  Connect to NCTM Standards 2000-Eighth Grade, Creative Publications, Inc., pages 30-35] 
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Name 

 
Using Inverse Relationships 
 
 
Write an equation for each problem, then solve. 

Write a brief explanation of how you solved each problem. 

 
∂ There are 4 peaches in each container.  You add 2 peaches to each container.  How  

 many containers are needed to have exactly 78 peaches? 

 
 
 
 
 
 
 
 
• On Thursday,  of the school’s student population came to school.  Thirty of those students 

went  

 on a field trip.  If there were 258 people in school after the students left for their field trip, and 48  

 of those people were not students, how many students are enrolled at the school? 

 
 
 
 
 
 
 
 
÷ Toshio is making a poster that is 26 inches wide.  If he were to cut 2 inches off the width of the  

 poster, the width would equal  of the length.  How long is the poster? 

 
 
 
 
[Source:  Connect to NCTM Standards 2000-Eighth Grade, Creative Publications, Inc., pages 30-35] 
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Name 

 
Using Inverse Relationships 
 
 
Write an equation for each problem, then solve. 

Show your methods for solving. 

 
∂ Marc and 3 friends ordered some food at a restaurant.  They each paid an equal share of the bill  

and the tip.  Each person’s share of the tip was $0.85.  The total bill, including tip, was $26.00.   

What was each person’s share of the bill, not including the tip? 

 
 
 
• Ayesha added 3 gallons of water to her aquarium.  This is 1 gallon short of  of the number of  

 gallons the aquarium holds.  How many gallons of water does the aquarium hold? 

 
 
 
÷ Edward spent $544 on lumber and other supplies.  The lumber cost $34 a yard.  The cost of his  

other supplies was $102.  How many yards of lumber did he buy? 

 
 
 
≠ Miguel drove 56 miles to get to his sister’s house.  He arrived at his destination 1 hour and 35  

minutes after he began the trip.  During that time, he stopped for 15 minutes to eat.  What was  

his average speed per hour while he was driving? 

 
 
 
≡ Two out of three students in school ordered pizza for lunch yesterday.  Half of the rest ordered  

hamburgers.  One hundred and thirty-five students ordered hamburgers.  How many students  

were in school yesterday? 

 
[Source:  Connect to NCTM Standards 2000-Eighth Grade, Creative Publications, Inc., pages 30-35] 

 
A.139-a 
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