
?

1 1 1 1

1 1 1 1

1 1 1 1

x

x

x

3x 12

1 1 1 1x

1 1 1 1x

1 1 1 1x

ESSENTIAL QUESTION

L E S S O N

11.3
Multiplication and 
Division Equations

How do you solve equations that contain multiplication 
or division?

EXPLORE ACTIVITY

Modeling Equations
Deanna has a recipe for potato cakes that requires 12 eggs to make 
3 batches of potato cakes. How many eggs are needed per batch?

Let x represent the number of eggs needed per batch.

To answer this question, you can use algebra tiles to solve 3x  = 12.

 Model 3x = 12.

 There are 3 x tiles, so draw circles to 
separate the tiles into 3 equal groups. 
One group has been circled for you.

 How many 1 tiles are in each group?       
This is the solution of the equation.

       eggs are needed per batch of potato cakes.

Reflect
1. Look for a Pattern Why does it make sense to arrange the twelve 

1 tiles in 3 rows of 4 instead of any other arrangement of twelve 1 tiles, 
such as 2 rows of 6?

Number of 
batches

Number of 
eggs per batch Total eggs·

· =

=

3 12x

A

B

C

Why is the solution to the 
equation the number of 

tiles in each group?

Math Talk
Mathematical Practices

6.EE.6

6.EE.5

Understand solving an equation or inequality 
as a process of answering a question: which 
values from a specified set, if any, make the 
equation or inequality true? Use substitution 
to determine whether a given number in a 
specified set makes an equation or inequality 
true. Also 6.EE.6, 6.EE.7
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Using Division to Solve Equations
Separating the tiles on both sides of an equation mat into an equal number of 
groups models dividing both sides of an equation by the same number.

When an equation contains multiplication, solve by dividing both sides of the 
equation by the same nonzero number.

Solve each equation. Graph the solution on a number line.

 9a = 54

   9a = 54

   

   a = 6

 Check: 9a = 54

     9(6)   ?      =  54

          54   ?      =  54

 18 = 6d

   18 = 6d

       

    3 = d

 Check: 18 = 6d

    18   ?      =  6(3)

    18   ?      =  18

EXAMPLE 1

A

  9a __ 9   =   54 __ 9  

B

  18 __ 6   =   6d __ 6  

 Solve the equation 3x = 21. Graph the solution on a number line.

 2. x =      

YOUR TURN

6.EE.5

Division Property of Equality

You can divide both sides of an equation by the same nonzero 
number, and the two sides will remain equal.

Notice that 9 is multiplied by a.

Divide both sides of the equation by 9.

Substitute 6 for a.

Notice that 6 is multiplied by d.

Multiply on the left side.

Divide both sides of the equation by 6.

Substitute 3 for d.

Multiply on the right side.
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Using Multiplication to 
Solve Equations
When an equation contains division, solve by multiplying both sides of the 
equation by the same number.

Solve each equation. Graph the solution on a number line.

  

  x = 50

 Check:  

    

     10   ?      =  10

  

  30 = r

 Check: 

    

    15   ?      =  15

EXAMPLEXAMPLE 2

A x __ 5   = 10

  x __ 5   = 10

5 ·   x __ 5   = 5 · 10

  x __ 5   = 10

  50 ___ 5     ?      =  10

B 15 =   r __ 2   

15 =   r __ 2   

2 · 15 = 2 ·   r __ 2  

15 =   r __ 2   

15   ?      =    30 ___ 2   

 Solve the equation   
y

 __ 9   = 1. Graph the solution on a number line.

 3.   
y

 _ 9   = 1

y =      

YOUR TURN

How is solving a 
multiplication equation 

similar to solving a division 
equation? How is 

it different?

Math Talk
Mathematical Practices

6.EE.5

Multiplication Property of Equality

You can multiply both sides of an equation by the same number, 
and the two sides will remain equal.

Notice that x is divided by the number 5.

Multiply both sides of the equation by 5.

Notice that r is divided by the number 2.

Substitute 50 for x.

Divide on the left side.

Multiply both sides of the equation by 2.

Substitute 30 for r.

Divide on the right side.
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Using Equations to Solve Problems 
You can use equations to solve real-world problems.

Juanita is scrapbooking. She usually completes 
about 9 pages per hour. One night last week she 
completed pages 23 through 47 in 2.5 hours. Did 
she work at her average rate?

Analyze Information

Identify the important information.
• Worked for 2.5 hours
• Starting page: 23         Ending page: 47
• Scrapbooking rate: 9 pages per hour

Formulate a Plan

•  Solve an equation to find the number of pages Juanita can expect to 
complete.

•  Compare the number of pages Juanita can expect to complete with the 
number of pages she actually completed.

Justify and EvaluateJustify and EvaluateSolve

Let n represent the number of pages Juanita can expect to complete in 
2.5 hours if she works at her average rate of 9 pages per hour.

Write an equation.

  n ___ 2.5   = 9

2.5 ·   n ___ 2.5   = 2.5 · 9

 n = 22.5

Juanita can expect to complete 22.5 pages in 2.5 hours.

Juanita completed pages 23 through 47, a total of 25 pages. Because 
25 > 22.5, she worked faster than her expected rate.

Justify and Evaluate

You used an equation to find the number of pages Juanita could expect 
to complete in 2.5 hours if she worked at her average rate. You found that 
she could complete 22.5 pages.

Since 22.5 pages is less than the 25 pages Juanita completed, she worked 
faster than her average rate.

The answer makes sense, because Juanita completed 25 pages in 
2.5 hours, which is equivalent to a rate of 10 pages in 1 hour. 
Since 10 > 9, you know that she worked faster than her average rate.

EXAMPLE 3 Problem
Solving 6.EE.7

Write the equation.

Multiply both sides by 2.5.
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Writing Real-World Problems
You can write a real-world problem for a given equation.

Write a real-world problem for the equation 8x = 72. Then solve the problem.

 Examine each part of the equation.

x is the unknown value you want to find.

8 is multiplied by x.

= 72 means that after multiplying 8 and x, the result is 72.

 Write a real-world situation that involves multiplying two quantities.

A hot air balloon flew at 8 miles per hour. Write and solve a 

multiplication equation to find the number of hours the balloon 

traveled if it covered a distance of 72 miles. Let x represent that 

number of hours.

 Use the equation to solve the problem.

 The balloon traveled for 9 hours.

EXAMPLEXAMPLE 4

STEP 1

STEP 2

STEP 3

8x = 72

8x __ 
8

   =   72
 __ 

8
  

x = 9

4. Tion divides his baseball cards equally among himself, his brother, and 

3 friends. He has 9 cards left. How many does he give away? Write and 

solve an equation to solve the problem. Tell what the variable represents.

YOUR TURN

5. Write a real-world problem for the equation 11x = 385. Tell what the 

variable represents. Then solve the problem.

 

 

YOUR TURN

6.EE.7

Divide both sides by 8.
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Guided Practice

1. Caroline ran 15 miles in 5 days. She ran the same distance each day. Write 
and solve an equation to determine the number of miles she ran each 
day. (Explore Activity)

a. Let x represent the                      .

b. 
· =

Number of Number of

            · =   

c. Draw algebra tiles to model the equation.

Caroline ran      miles each day.

Solve each equation. Graph the solution on a number 
line. (Examples 1 and 2)

2. x ÷ 3 = 3; x =
 
           3. 4x = 32; x =

 
          

4. The area of the rectangle shown is 24 square inches. How much longer is 
its length than its width? (Example 3)

5. Write a real-world problem for the equation 15w = 45. Tell what the 
variable represents. Then solve the problem. (Example 4)

6. How do you solve equations that contain multiplication or division? 

CHECK-INESSENTIAL QUESTION?
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Name  Class  Date 

Independent Practice11.3

Solve each equation.

7. 0.7x = 42       

8.   3 __ 4  x =   1 __ 8         

9.   x __ 4   = 2  1 __ 4         

10. x __ 5   = 2.3       

11. x ÷ 3.2 = 4.5       

In 12–17, write and solve an equation to 
answer each question. Tell what the variable 
represents.

12. Some friends made a salad for a party. 
There were 28 people at the party 
including the friends. They bought enough 
cherry tomatoes for everyone to get 3 
cherry tomatoes each. How many cherry 
tomatoes did the friends buy?

13. Carmen participated in a read-a-thon. 
Mr. Cole pledged $4.00 per book and gave 
Carmen $44. How many books did Carmen 
read?

14. Lee drove 420 miles and used 15 gallons 
of gasoline. How many miles did Lee’s car 
travel per gallon of gasoline?

15. On some days, Melvin commutes 3.5 hours 
per day to the city for business meetings. 
Last week he commuted for a total of 
14 hours. How many days did he commute 
to the city?

16. Dharmesh has a square garden with a 
perimeter of 132 feet. Is the area of the 
garden greater than 1,000 square feet?

17. Ingrid walked her dog and washed her car.  
She spent 3 times as much time washing 
her car as she did walking her dog. It took 
Ingrid 1  1 _ 2   hours to wash her car. How long 
did it take Ingrid to walk her dog? 

18. Representing Real-World Problems 
Write and solve a problem involving 
money that can be solved with a 
multiplication equation. Tell what the 
variable represents.

 

6.EE.5, 6.EE.6, 6.EE.7 
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Work Area

19. Representing Real-World Problems Write and solve a problem 
involving money that can be solved with a division equation and has a 
solution of 1,350.

20. Communicating Mathematical Ideas Explain why 7 ·   x _ 7   = x. 
How does your answer help you solve a division equation such as   x _ 7   = 2? 

21. Critical Thinking A number tripled and tripled again is 729. What is the 
number? Show your work.

22. Multistep Andre has 4 times as many model cars as Peter, and Peter has 
one-third as many model cars as Jade. Andre has 36 model cars.

a. Write and solve an equation to find how many model cars Peter has.

b. Using your answer from part a, write and solve an equation to find 
how many model cars Jade has.

23. Persevere in Problem Solving The area of a rectangle is 42 square inches 
and one side is 12 inches long. Find the perimeter of the rectangle. Show 
your work.

FOCUS ON HIGHER ORDER THINKING
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EXPLORE ACTIVITY

ESSENTIAL QUESTION

Using Inequalities to Describe Quantities
An inequality is a mathematical sentence that shows the relationship between 
quantities that are not equal. You can use the symbols in the table to write 
inequalities that describe quantities with many values.

Symbol Meaning Word Phrases

< Is less than Fewer than, below

> Is greater than More than, above

≤ Is less than or equal to At most, no more than

≥ Is greater than or equal to At least, no less than

The lowest temperature ever recorded in Florida 
was -2 °F. Graph this temperature on the number line.

 The temperatures 0 °F, 3 °F, 6 °F, 5 °F, and -1 °F have also been 
recorded in Florida. Graph these temperatures on the number line.

 How do the temperatures in B   compare with -2? How can you see 
this relationship on the number line?

 How many other numbers have the same relationship to -2 as the 
temperatures in B  ? Give some examples.

 Suppose you could graph all of the possible answers to D  on a number 
line. What would the graph look like?

 Let x represent all the possible answers to D . 

 Complete this inequality: x     -2

A

B

C

D

E

F

How can you use inequalities to represent real-world constraints 
or conditions?

L E S S O N

11.4 Writing Inequalities

6.EE.8, 6.EE.5

6.EE.8

Write an inequality of the form x > c or 
x < c to represent a constraint or condition 
in a real-world or mathematical problem. 
Recognize that inequalities of the form x > c
or x < c have infinitely many solutions; 
represent solutions of such inequalities on 
number line diagrams. Also 6.EE.5, 6.EE.6
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Graphing the Solutions 
of an Inequality
A solution of an inequality that contains a variable is any value of the 
variable that makes the inequality true. For example, 7 is a solution of 
x > -2, since 7 > -2 is a true statement.

Graph the solutions of each inequality. Check the solutions.

y ≤ -3

Draw a solid circle at -3 to show that -3 is a solution.

Shade the number line to the left of -3 
to show that numbers less than -3 are 
solutions.

 Check your solution.

 Choose a number that is on the shaded section of the number 
line, such as -4. Substitute -4 for y. 

-4 ≤ -3

 1 < m

Draw an empty circle at 1 to show that 1 is not a solution.

Shade the number line to the right 
of 1 to show that numbers greater 
than 1 are solutions.

Check your answer. 
Substitute 2 for m.
1 < 2

Reflect
1. Critique Reasoning Inez says you can rewrite 1 < m as m > 1. Do you 

agree? Explain.

2. Analyze Relationships How is x < 5 different from x ≤ 5?

EXAMPLE 1

A

STEP 1

STEP 2

STEP 3

B

STEP 1

STEP 2

STEP 3

Is -4   1 _ 4   a solution of 
y ≤ -3? Is -5.6?

Math Talk
Mathematical Practices

Is 

6.EE.5

-4 is less than -3, so -4 is a solution.

1 is less than 2, so 2 is a solution.

Use a solid circle 
for an inequality 
that uses ≥ or ≤.

Use an open circle for 
an inequality that 
uses > or <.

Unit 5322
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Writing Inequalities
You can write an inequality to model the relationship between an algebraic 
expression and a number, or to represent certain real-world situations. The 
variable in an inequality can represent an infinite number of numbers.

 Write an inequality that represents the phrase the sum of y and 2 is greater 
than 5. Draw a graph to represent the inequality.

Write the inequality. 

The sum of y and 2 is greater than 5.

    y + 2     >      5

 Graph the solution. 

 Check your solution by substituting a number greater than 3, 
such as 4, into the original inequality.

 4 + 2 > 5

     6 > 5

 To test the temperature rating of a coat, a scientist keeps the temperature 
below 5 °C. Write and graph an inequality to represent this situation. 

 Write the inequality. Let t represent the temperature in the lab.

 t < 5

 Graph the inequality.

 

EXAMPLEXAMPLE 2

A

STEP 1

STEP 2

STEP 3

B

STEP 1

STEP 2

3. Graph the solutions of the inequality t ≤ -4. 

-10-9-8-7-6-5-4-3-2-1 0 3 4 109876521

YOUR TURN

Describe the numbers 
that the variable in 

    represents.A

Math Talk
Mathematical Practices

6.EE.8, 6.EE.6

Use mental math: For y + 2 to have 
a value greater than 5, y  must be a 
number greater than 3.

Substitute 4 for y.

6 is greater than 5, so 4 is a solution.

y is any number that 
meets the condition 
greater than 3.

The temperature must be less than 5 °C.
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4. Write an inequality that represents the phrase the sum of 1 and y is greater 
than or equal to 3 . Check to see if y = 1 is a solution.

5. The temperature in February was at most 6 °F. Write and graph an 
inequality to represent the situation. Tell what the variable represents.

YOUR TURN

Guided Practice

1. Graph 1 ≤ x. Use the graph to determine which of these numbers are 
solutions of the inequality: -1, 3, 0, 1 (Explore Activity and Example 1)

2. Graph -3 > z. Check the graph using substitution. 
(Example 1)

3. Write an inequality that represents the phrase the 
product of 3 and x is greater than 6. Draw a graph that 
represents the inequality, and check your solution. 
(Example 2)

4. During hibernation, a garter snake’s body temperature 
never goes below 3 °C. Write and graph an inequality 
that represents this situation. Tell what the variable 
represents. (Example 2)

5. Write an inequality to represent this situation: Nina wants to take at least 
$15 to the movies. How did you decide which inequality symbol to use? 

CHECK-INESSENTIAL QUESTION?

Unit 5324
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-12 -11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2

-5 -4 -3 -2 -1 0 3 4 51 2

-7-8 -6 -5 -3-4 -2 -1 0 1 2

-10-9-8-7-6-5-4 -3-2-1 0 1 2 3 4 5 6 7 8 9 10

-10-9-8-7-6-5-4 -3-2-1 0 1 2 3 4 5 6 7 8 9 10

-5 -4 -3 -2 -1 0 1 2 3 4 5

-4-5 -3 -2 -1 0

5438 40 42 44 46 48 50 52 56 58

Name  Class  Date 

11.4 Independent Practice

6. Which of the following numbers are solutions of x ≥ 0?

-5, 0.03, -1, 0, 1.5, -6,   1 _ 2  

Graph the solutions of each inequality. Check the solutions.

7. t - 8 ≤ 0

8. -7 < h

9. x ≥ -9

10. 2n > 5

11. -4   1 _ 2   >x 

Write an inequality that matches the number line model.

12.      

13.      

14.      

15.      

16. A child must be at least 48 inches tall to ride a roller coaster.

a. Write and graph an inequality to represent 
this situation. Tell what the variable 
represents.

b. Can a child who is 46 inches tall ride the roller coaster? Explain.

      

6.EE.5, 6.EE.6, 6.EE.8
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Work Area
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Write and graph an inequality to represent each situation. Tell what the 
variable represents.

17. The stock is worth at least $14.50.                  

18. The temperature is less than 3.5 °F.                   

19. The goal of the fundraiser is to make more than $150.          

20. Communicate Mathematical Ideas Explain how to graph the 
inequality 8 ≥ y.

21. Represent Real-World Problems The number line shows an inequality. 
Describe a real-world situation that the inequality could represent.

22. Critique Reasoning Natasha is trying to represent the following 
situation with a number line model: There are fewer than 5 students in 
the cafeteria. She has come up with two possible representations, shown 
below. Which representation is correct? Why?

 

FOCUS ON HIGHER ORDER THINKING
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MODULE QUIZ

11.1 Writing Equations to Represent Situations
Determine whether the given value is a solution of the equation.

1.   b __ 12   = 5; b = 60           2. 7w = 87; w = 12           

Write an equation to represent the situation.

3. The number e of eggs in the refrigerator decreased by 5 equals 18.

11.2 Addition and Subtraction Equations
Solve each equation.

4. r - 38 = 9                5. h +   1 _ 2   = 3  1 _ 4                

6. n + 75 = 155              7. q - 17 = 18              

11.3 Multiplication and Division Equations
Solve each equation.

8. 8z = 11.2               9.   d __ 14   = 7              

10.   f __ 28   = 24               11. 3a = 57              

11.4 Writing Inequalities
Write an inequality to represent each situation, then graph the solutions.

12. There are fewer than 8 gallons of gas in the tank.                      

13. There are at least 3 slices of bread left in the bag.                

14. How can you solve problems involving equations that contain addition, 
subtraction, multiplication, or division? 

 ESSENTIAL QUESTION
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MODULE 11 
MIXED REVIEW

Assessment Readiness

1. Consider each inequality and number line representation.

Select Yes or No in A–C to tell if the inequality is represented correctly on the 
number line.

A. x < 6 
100 1 2 3 4 5 6 7 8 9

  Yes  No

B. x ≥ 6 
100 1 2 3 4 5 6 7 8 9

  Yes  No

C. x ≤ 6 
100 1 2 3 4 5 6 7 8 9

  Yes  No

2. Choose True or False for A–C.

A. y = 7 is the solution of y + 7 = 0.  True  False

B. y = 21 is the solution of   
y
 _ 3   = 7.  True  False

C. y = 5 is the solution of 5y = 1.  True  False

3. Katie has read 34% of a book. If she has read 85 pages, does she have more 
than or fewer than 125 pages left to read? Explain.

4. Sylvia can work at most 15 hours per week at her part-time job. Last week 
she worked 12 hours and earned $84. She hopes to earn more than $100 
next week. Explain how to use equations and inequalities to determine 
whether she can do so.
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