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Equivalent Linear Expressions
Lesson 14 Part 1: Introduction

In previous years you learned how to write expressions in many different ways. Take a 
look at this problem. 

Micah and three friends bought a total of 4 bags of pretzels and 4 drinks at the snack 
stand. If a bag of pretzels costs x dollars, and a drink costs y dollars, what expression 
could you write to show how much the friends spent in all?

Explore It

Use the math you already know to solve the problem. 

 Suppose each friend bought 1 bag of pretzels and 1 drink. Write an expression to show 
how much they spent in all. 

  

 Suppose instead that one friend bought all 4 bags of pretzels and another friend bought 
all 4 drinks. Write an expression that shows the total cost. 

  

 Suppose one friend decided to pay for a bag of pretzels and a drink for all 4 of them. 
What expression could you write to show the total cost? 

  

 Explain how the first two expressions are related.

  

  

 Explain how the last two expressions are related. 

   

  

CCLS
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Lesson 14Part 1: Introduction

Find Out More

Expressions that have the same value are called equivalent expressions. 
Numerical expressions such as 8 1 2, 15 2 5, 40 4 4, and 2 3 5 are all equivalent. 
They are all equal to 10.

Algebraic expressions such as (x 1 y) 1 (x 1 y) 1 (x 1 y) 1 (x 1 y), 4x 1 4y, and 
4(x 1 y) are all equivalent.

The commutative and associate properties of addition say that, when you add terms,  
you can group them and change their order in any way you like. So, you can think of  
(x 1 y) 1 (x 1 y) 1 (x 1 y) 1 (x 1 y) as (x 1 x 1 x 1 x) 1 (y 1 y 1 y 1 y), or 4x 1 4y.

To explain why 4(x 1 y) is also equal to 4x 1 4y, you can use the distributive property.
Or, you could factor 4x 1 4y to get 4(x 1 y).

You can also evaluate expressions to see if they are equivalent. If you know that a bag of 
pretzels costs $2 and a drink costs $3, you can show that every expression you wrote for the 
total cost equals $20.

(x 1 y) 1 (x 1 y) 1 (x 1 y) 1 (x 1 y) 5 ($2 1 $3) 1 ($2 1 $3) 1 ($2 1 $3) 1 ($2 1 $3) 5 $20

4x 1 4y 5 4($2) 1 4($3) 5 $8 1 $12 5 $20

4(x 1 y) 5 4($2 1 $3) 5 4($5) 5 $20

Reflect

1  Write two other expressions equivalent to 4x 1 4y. Explain your thinking. 
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Part 2: Modeled Instruction

Read the problem below. Then explore different ways to write equivalent expressions 
for the perimeter of a square.

The length of a side of a square is c 2 9. Three students wrote three different 
expressions for the perimeter of this square. Are the expressions equivalent? Explain 
why or why not.

Model It

Miguel wrote the perimeter as the sum of the four equal side lengths.
c 2 9

c 2 9

c 2 9c 2 9

Perimeter 5 (c 2 9) 1 (c 2 9) 1 (c 2 9) 1 (c 2 9)

Model It

Jessica rearranged the terms, putting the like terms together.
c 2 9

c 2 9

c 2 9c 2 9

Perimeter 5 c 1 c 1 c 1 c 2 9 2 9 2 9 2 9

Model It

Petria multiplied the number of sides by the length of a side.
c 2 9

c 2 9

c 2 9c 2 9

Perimeter 5 4(c 2 9)
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Part 2: Guided Instruction

Connect It

Now you will use properties of operations to decide whether or not all the expressions 
are equivalent.

2  Look at Miguel’s expression and Jessica’s expression. What is the same and what is 
different about them?  

  

3  Simplify Miguel’s expression.        Simplify Jessica’s expression.        
Are the expressions equivalent?     

4  Use the distributive property to rewrite Petria’s expression.             
Is Petria’s expression equivalent to the other two?     

5  Can you think of another way to show that all three expressions are equivalent? 

  

  

6  How can you use properties of operations to decide whether or not expressions are 
equivalent?

  

  

Try It

Use what you just learned about equivalent expressions to solve these problems. 

7  The perimeter of a square is given as 12x 1 20. Write two different expressions to 
represent its perimeter. Use factoring for one way. 

  

  

8  Write two different expressions equivalent to 8d 2 4. Use factoring for one way. 
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Read the problem below. Then explore whether or not the expressions are equivalent.

Ms. Lim asked her class to find an expression equivalent to 7 2 3(4 2 2x) 2 10x

One step in each of the following students’ work is incorrect. Find and explain the 
error. Then write your own expression equivalent to the one given above.

Solve It

7 – 3(4 – 2x) – 10x
        4(4 – 2x) – 10x
           16 – 8x – 10x  
                    16 – 18x 

Jon

Solve It

7 – 3(4 – 2x) – 10x
        7 – 3(2x) – 10x
             7 – 6x – 10x  
                       7 – 16x 

Madison

Solve It

7 – 3(4 – 2x) – 10x
    7 – 12 – 2x – 10x

     – 7 – 12x 

Selina

Part 3: Modeled Instruction
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Connect It

Now you will think about properties and the order of operations to solve the problem.

9  Jon didn’t follow the order of operations. Explain what he did wrong. 

  

10  Madison made a mistake when she combined terms. Explain what Madison did wrong. 

  

11  Selina didn’t use the distributive property correctly. Where did she go wrong? Explain 
your thinking.  

  

12  Write an expression that is equivalent to 7 2 3(4 2 2x) 2 10x. Show your work. 

  

  

  

13  How can you be sure you’ve used the properties of operations correctly to form an 
expression that is equivalent to the original one?  

  

  

Try It

Use what you just learned about equivalent expressions to solve these problems.

14  Is 28 2 2(3 1 2n) 1 7n equivalent to 230 2 13n? Explain why or why not. 

  

  

15  Is 2   1 ·· 4   y 1 2   1 ·· 4   y 1 2 2 y equivalent to y 1 2? Explain why or why not. 

  

  

Part 3: Guided Instruction
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Study the student model below. Then solve problems 16–18. 

The length of a rectangle is three times its width, w. Write three 
different expressions to describe its perimeter. 

Use what you know about rectangles and perimeter to draw  
a diagram.

3w

3w

ww

Expression 1:  
3w 1 w 1 3w 1 w, the sum of all 4 sides 

Expression 2: 
2(3w) 1 2(w), the sum of twice the length and twice the width

Expression 3: 
2(3w 1 w), twice the sum of the length and the width

Solution:  

16  The expression 12c 2 18 represents the perimeter of a regular 

hexagon. Write two different expressions to describe its perimeter. 

Then write an expression for the length of one of its sides.

Show your work.

Solution:  

 

 

How could you use the 
distributive property to 
write one of the 
expressions for the 
perimeter?

Pair/Share

How might drawing a 
diagram help you solve 
the problem?

Pair/Share

The sides of a regular 
polygon are all the same 
length.

The student drew a 
diagram to help write 
expressions for the 
perimeter.

3w 1 w 1 3w 1 w; 2(3w) 1 2(w);  2(3w 1 w)
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17  Is   1 ·· 4  (8y 2 12) equivalent to 2y 2 12? Explain why or why not.

Show your work.

Solution:  

 

 

18  Which expression below is equivalent to –3x + 5(x + 2)? Circle the 
correct answer. 

A 2x 1 2

B 2x 1 2

C 2x 1 10

D 28x 1 10

Kaitlin chose A as the correct answer. How did she get that answer?

Solution:  

 

 

How would you help 
Kaitlin understand her 
error?

Pair/Share

Which operation must  
I perform first in this 
problem?

What is another way  
to tell whether or not  
two expressions are 
equivalent?

Pair/Share

I know that the 
distributive property 
works the same for 
fractions as for whole 
numbers. 
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Solve the problems. Mark your answers to problems 1–3 on 
the Answer Form to the right. Be sure to show your work.

	 1	 	 Which expression below is equivalent to 9 2 3(2 2 5x)?

A 3 2 15x

B 12 2 30x

C 3 1 15x

D 3 1 5x

	 2	 	 The perimeter of a regular hexagon is 24x 1 48. Which expression below can represent the 
length of one side?

A 3x 1 6

B 6x 1 12

C 4x 1 8

D 8x 1 16

	 3	 	 Which of the following expressions is equivalent to 2   1 } 
4
   y 2 2   1 } 

4
   y 1   1 } 

2
   (4 2 2y)?

A 23y 1 2

B 23   1 } 
2
     y 1 2

C 24y 1 4

D 24   1 } 
2
     y 1 2

Answer Form

Number 
Correct 3

1  B C D

2  B C D

3  B C D
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Self Check Go back and see what you can check off on the Self Check on page 125.

	 4	 	 The length of a side of an equilateral triangle is x 2 4.5. First express its perimeter as a sum. 
Next express its perimeter as a product. Explain why the two expressions are equivalent.

 

 

 

	 5	 	 Each of the two congruent sides of an isosceles triangle is 2n 1 7 and the third side is 3n. Draw 
and label the triangle. Then write two equivalent expressions for its perimeter.

Show your work.
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(Student Book pages 126–135)

Lesson objeCtives
• Add and subtract linear expressions with fractional 

and decimal coefficients by combining like terms.

• Include simple and more complex simplifications 
that include the distributive property, multiple 
variable terms, and negative numbers.

• Incorporate in contexts; include perimeter and areas 
of triangles and rectangles.

• Determine whether two expressions are equivalent. 

• Write equivalent expressions for linear expressions.

Prerequisite skiLLs
• Identify and apply order of operations and properties 

of operations to expressions involving positive 
numbers.

• Identify constants and variables in expressions.

• Compute with rational numbers.

voCabuLary
equivalent expressions: expressions that have the 
same value

the Learning Progression
One goal in this lesson is to help students gain a better 
understanding of what algebraic expressions are, and 
specifically that they can represent concrete situations. 
Students learn that, just as there are different ways of 
accomplishing an end result, there are different ways to 
represent that process. For example, in finding the 
perimeter of a rectangle with width, w, and length, l, 
you could find the sum of the measures of all the sides, 
w 1 l 1 w 1 l, or you could find the sum of the 
measure of the lengths and widths, 2w 1 2l. Students 
learn that these are equally valid, or equivalent, 
representations. 

Students find a variety of ways to test whether different 
expressions are equivalent. They see that using 
properties of operations to combine like terms can 
simplify one expression to look like the equivalent 
expression. They also learn that substituting a number 
for a variable can check for equivalence.

 

CCLs Focus

7.EE.1 Apply properties of operations as strategies to add, subtract, factor, and expand linear expressions with rational coefficients.

aDDitionaL stanDarDs: 7.EE.2 (see page A32 for full text) 

stanDarDs For MatheMatiCaL PraCtiCe: SMP 2, 6–8 (see page A9 for full text)

Toolbox Teacher2Toolbox.com

✓ ✓

✓ ✓

Prerequisite 
Skills

 
7.EE.1

Ready Lessons

Tools for Instruction 

Interactive Tutorials ✓ ✓
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Lesson 14Part 1: introduction

at a gLanCe
Students explore the idea that algebraic expressions can 
represent different situations. They find that even if 
expressions look different, they may be equivalent. 

steP by steP
• Tell students that this page models ways to check 

whether expressions that look different are, in fact, 
equivalent.

• Have students read the problem at the top of the 
page.

• Work through Explore It as a class.

• For each of the first three parts, ask students to 
explain how they came up with the expression that 
describes the situation. 

• Help students to see that if x is the cost of one bag 
of pretzels and if y is the cost of one drink, then 
(x 1 y) represents the cost of one person buying one 
of each item.

• Ask student pairs or groups to explain their answers 
for the last two parts.

use models to represent algebraic 
expressions.

Materials: Algebra tiles, either purchased or made 
from cardstock. Each student or student group needs 
4 each of x and y tiles. Make sure the x and y tiles 
are different sizes and/or colors. 

• Refer to the student book problem and remind 
students that x is the cost of a bag of pretzels and 
y is the cost of a drink. 

• Have students use the algebra tiles to represent 
the cost of one person buying one bag of pretzels 
and one drink. 

• Ask students to model the situations in each of 
the first three parts. 

• Help students to see that even though the 
arrangement of the algebra tiles changes, the 
amount of tiles does not change.

hands-on activity

• What do you think is the purpose of an algebraic 
expression?

Encourage responses that talk about using 
variables to represent unknown amounts in 
real situations.

• What do you think it would mean for two expressions 
to be equivalent?

Students should understand that the 
expressions would describe the same situation, 
or situations that end in the same result. They 
may answer that rearranging the terms in each 
expression could make the expressions look 
the same. 

• How could you make an expression, like 3x 1 5y, 
look different but still be equivalent?

Help students understand that 3x can be 
written different ways, such as 2x 1 x, or 
x 1 x 1 x. Help them to remember that the 
order of the addition can also be rearranged.

Mathematical Discourse
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equivalent Linear expressions
Lesson 14 Part 1: introduction

in previous years you learned how to write expressions in many different ways. take a 
look at this problem. 

Micah and three friends bought a total of 4 bags of pretzels and 4 drinks at the snack 
stand. If a bag of pretzels costs x dollars, and a drink costs y dollars, what expression 
could you write to show how much the friends spent in all?

explore it

use the math you already know to solve the problem. 

 Suppose each friend bought 1 bag of pretzels and 1 drink. Write an expression to show 
how much they spent in all. 

  

 Suppose instead that one friend bought all 4 bags of pretzels and another friend bought 
all 4 drinks. Write an expression that shows the total cost. 

  

 Suppose one friend decided to pay for a bag of pretzels and a drink for all 4 of them. 
What expression could you write to show the total cost? 

  

 Explain how the first two expressions are related.

  

  

 Explain how the last two expressions are related. 

   

  

CCLs
7.ee.1

(x 1 y) 1 (x 1 y) 1 (x 1 y) 1 (x 1 y)

4x 1 4y

4(x 1 y)

they are the same. either way, the total cost will be the same.

they are the same. if you add up the x’s and the y’s in the first expression, 

you get the second expression.
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Lesson 14Part 1: introduction

at a gLanCe
Students learn to check for equivalence of expressions 
through simplifying and substituting numbers for 
variables.

steP by steP
• Read Find Out More as a class.

• Point out that, just as 8 1 2 gets you the same 
answer as 15 2 5, 3x 1 x gets you the same answer 
as 2x 1 2x. 

• Help students to understand that it is not important 
to know the “right” number for a variable in order to 
evaluate equivalent expressions. Equivalent 
expressions must have the same result for every 
value of the variables.

Model algebraic expressions.

Materials: Algebra tiles used in the activity on the 
previous page.

• Tell students to rearrange the tiles any way they 
like. 

• Have students write an expression to describe 
their arrangement. 

• If desired, you may ask students to show how they 
would simplify the expression to show how it is 
equivalent to one of the expressions on the 
previous page.

hands-on activity

Share examples of real-world costs that depend on 
an unknown amount of something. For example, a 
car rental agency may charge a base rate of $200 for 
a week and then charge $35 for each additional day. 
The total bill could be represented by 200 1 35x, 
where x is the number of extra days the car was 
rented. Or perhaps a teacher needs to buy 40 copies 
of a book, but the cost of the book may depend on 
which book she chooses to buy. Her final cost could 
be represented by 40x, where x is the cost of the 
book. Ask students to share other ideas.

real-World Connection
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Lesson 14Part 1: introduction

Find out More

Expressions that have the same value are called equivalent expressions. 
Numerical expressions such as 8 1 2, 15 2 5, 40 4 4, and 2 3 5 are all equivalent. 
They are all equal to 10.

Algebraic expressions such as (x 1 y) 1 (x 1 y) 1 (x 1 y) 1 (x 1 y), 4x 1 4y, and 
4(x 1 y) are all equivalent.

The commutative and associate properties of addition say that, when you add terms, 
you can group them and change their order in any way you like. So, you can think of 
(x 1 y) 1 (x 1 y) 1 (x 1 y) 1 (x 1 y) as (x 1 x 1 x 1 x) 1 (y 1 y 1 y 1 y), or 4x 1 4y.

To explain why 4(x 1 y) is also equal to 4x 1 4y, you can use the distributive property.
Or, you could factor 4x 1 4y to get 4(x 1 y).

You can also evaluate expressions to see if they are equivalent. If you know that a bag of 
pretzels costs $2 and a drink costs $3, you can show that every expression you wrote for the 
total cost equals $20.

(x 1 y) 1 (x 1 y) 1 (x 1 y) 1 (x 1 y) 5 ($2 1 $3) 1 ($2 1 $3) 1 ($2 1 $3) 1 ($2 1 $3) 5 $20

4x 1 4y 5 4($2) 1 4($3) 5 $8 1 $12 5 $20

4(x 1 y) 5 4($2 1 $3) 5 4($5) 5 $20

reflect

1  Write two other expressions equivalent to 4x 1 4y. Explain your thinking. 

  

  

  

  

Possible answers: 2(2x 1 2y), because 2 is a factor of both 4x and 4y; 

2x 1 2x 1 2y 1 2y, because 4x 5 2x 1 2x and 4y 5 2y 1 2y
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at a gLanCe
Students use models to explore how differing 
equivalent expressions can represent the perimeter  
of a square.

steP by steP
• Read the problem at the top of the page as a class.

• Read the first Model It. Point out that each set of 
parentheses represents the length of one side.

• Read the second Model It. Discuss how Jessica used 
the commutative property to add the terms in a 
different order.

• Read the third Model It. Ask why Petria was able to 
multiply the length of one side by 4. [Each side of a 
square is the same length, so multiplying one length 
by 4 is the same as adding the same length 4 times.]

sMP tip: Help students to note that a square has 
four sides of equal length (SMP 7) and that Petria 
makes use of this fact to make a simpler model. 
Continue to point out properties of polygons that 
can be used to make perimeter expressions.

• Which of the three models makes the most sense to 
you? Why?

Students can pick any of the three models; just 
engage them to think about the different ways 
each model represents perimeter. The first 
model sums four sides, and the third model 
multiplies the length of one side by four. The 
second model also sums the four sides, but 
rearranges the terms.

• Which of the three models do you think would be the 
easiest to evaluate for a specific value of c? What 
would make one expression easier to evaluate than 
an equivalent expression?

Students may like the first model better if they 
are more comfortable with addition. However, 
they should be able to see that the third model 
only requires substituting for c once and has 
fewer operations.

Mathematical Discourse
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Part 2: Modeled instruction

read the problem below. then explore different ways to write equivalent expressions 
for the perimeter of a square.

The length of a side of a square is c 2 9. Three students wrote three different 
expressions for the perimeter of this square. Are the expressions equivalent? Explain 
why or why not.

Model it

Miguel wrote the perimeter as the sum of the four equal side lengths.
c 2 9

c 2 9

c 2 9c 2 9

Perimeter 5 (c 2 9) 1 (c 2 9) 1 (c 2 9) 1 (c 2 9)

Model it

jessica rearranged the terms, putting the like terms together.
c 2 9

c 2 9

c 2 9c 2 9

Perimeter 5 c 1 c 1 c 1 c 2 9 2 9 2 9 2 9

Model it

Petria multiplied the number of sides by the length of a side.
c 2 9

c 2 9

c 2 9c 2 9

Perimeter 5 4(c 2 9)
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Part 2: guided instruction Lesson 14

at a gLanCe
Students revisit the problem on page 128. They simplify 
expressions and test for equivalence.

steP by steP
• Be sure to point out that Connect It refers to the 

problem on page 128.

• In problems 2 and 3, note that changing the order of 
the terms did not change their equivalence.

• Point out that although Petria’s expression initially 
looks different, it is just another way to write the 
same thing.

• Remind students that evaluating expressions for a 
certain number is a quick way to check for 
equivalence.

• Discuss the two methods students have learned for 
checking equivalence.

sMP tip: Remind students to use precision 
distributing the coefficient 4 over the term (c 2 9) 
(SMP 6). In future examples using the distributive 
property, continue to emphasize how the coefficient 
distributes through each term.

try it soLutions
 7 Solution: Factoring: 4(3x 1 5); 2(6x 1 10); Another 

way: 3x 1 5 1 3x 1 5 1 3x 1 5 1 3x 1 5; 6x 1 
10 1 6x 1 10 or any other expression equivalent 
to 12x 1 20.

 8 Solution: Factoring: 4(2d 2 1); or 2(4d 2 2); 
Another way: 2d 2 1 1 2d 2 1 1 2d 2 1 1 2d 2 1; 
or 4d 2 2 1 4d 2 2 or any expression equivalent to 
8d 2 4. 

ERROR ALERT: Students who wrote 4(2d 2 4) or 
2(4d 2 4) are forgetting to factor the coefficient out 
of both terms. 

Lesson 14
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Part 2: guided instruction

Connect it

now you will use properties of operations to decide whether or not all the expressions 
are equivalent.

2  Look at Miguel’s expression and Jessica’s expression. What is the same and what is 
diff erent about them?  

  

3  Simplify Miguel’s expression.        Simplify Jessica’s expression.        
Are the expressions equivalent?     

4  Use the distributive property to rewrite Petria’s expression.             
Is Petria’s expression equivalent to the other two?     

5  Can you think of another way to show that all three expressions are equivalent? 

  

  

6  How can you use properties of operations to decide whether or not expressions are 
equivalent?

  

  

try it

use what you just learned about equivalent expressions to solve these problems. 

7  The perimeter of a square is given as 12x 1 20. Write two diff erent expressions to 
represent its perimeter. Use factoring for one way. 

  

  

8  Write two diff erent expressions equivalent to 8d 2 4. Use factoring for one way. 

  

  

the terms are the same, but the way they are grouped and 

the order of the terms is different.

4c 2 36 4c 2 36
yes

4(c 2 9) 5 4c 2 36
yes

i could replace c with a number like 12 and evaluate each expression to see if the 

value of all three expressions is the same.

if i can start with one of the expressions and apply the properties of operations 

correctly to make the other expression, then the expressions are equivalent.

Factoring: 4(3x 1 5); or 2(6x 1 10); another way: 3x 1 5 1 3x 1 5 1 3x 1 5 1 3x 1 5; 

or (6x 1 10) 1 (6x 1 10) or any other expression equivalent to 12x 1 20. 

Factoring: 4(2d 2 1); or 2(4d 2 2); another way: 2d 2 1 1 2d 2 1 1 2d 2 1 1 2d 2 1; 

or 4d 2 2 1 4d 2 2 or any other expression equivalent to 8d 2 4. 
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Part 3: Modeled instruction Lesson 14

at a gLanCe
Students check the work of simplifying an expression 
and look for errors.

steP by steP
• Read the problem at the top of the page as a class.

• Read the Solve It for Jon. If students do not see it 
first, ask the class if it is correct to subtract 3 from 7 
in the first step. [It is not correct, because order of 
operations says you must do multiplication before 
subtraction.]

• Read the Solve It for Madison. Ask students to 
explain why you cannot simplify (4 2 2x) to 2x. 
[They are not like terms and cannot be combined.]

• Read the Solve It for Selina. Ask students if they can 
find the error. [Selina attempted to distribute the 
3 through the term (4 2 2x) but should have 
distributed a 23, making the 2x term positive. 
Additionally, Selina performed the distribution 
incorrectly; she failed to distribute the 23 to each 
term in the parenthetical expression.] 

sMP tip: Remind students that the same rules of 
order of operations apply to variables as to other 
numbers (SMP 8) and that they should be used to 
change and/or simplify expressions. Continue to 
point out the use of the order of operations as you 
work with equivalent expressions. Ask students to consider a school group going on a 

trip to a museum. Admission is $10 per student. 
Eight students have guaranteed they will go, but 
additional members may be going. The total 
admission the group will have to pay can be 
described by the expression 10(8 1 x). The group 
leader simplifies this expression to 80 1 x to 
calculate how much money they will need. Is this 
correct? If 6 additional students go, will they have 
enough money to cover the admission cost? [The 
10 should have been distributed through the whole 
term, resulting in 80 1 10x. The group will not have 
enough money because they only counted $10 for 
the 8 guaranteed students, not for the additional 6 
students.] 

real-World Connection 

Lesson 14
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read the problem below. then explore whether or not the expressions are equivalent.

Ms. Lim asked her class to find an expression equivalent to 7 2 3(4 2 2x) 2 10x

One step in each of the following students’ work is incorrect. Find and explain the 
error. Then write your own expression equivalent to the one given above.

solve it

7 – 3(4 – 2x) – 10x
        4(4 – 2x) – 10x
           16 – 8x – 10x  
                    16 – 18x 

Jon

solve it

7 – 3(4 – 2x) – 10x
        7 – 3(2x) – 10x
             7 – 6x – 10x  
                       7 – 16x 

Madison

solve it

7 – 3(4 – 2x) – 10x
    7 – 12 – 2x – 10x

     – 7 – 12x 

Selina

Part 3: Modeled instruction
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Lesson 14Part 3: guided instruction

try it soLutions
 14 Solution: No. Students may simplify the first 

expression to 214 1 3n, which is not equivalent to 
230 2 13n. They may also have evaluated both 
expressions for a given number and gotten different 
results. 

 15 Solution: Yes. Students may have simplified the first 
expression to y 1 2, or 2 1 y, or they may have 
evaluated both expressions for a given value and 
gotten the same result.

ERROR ALERT: Students who wrote that the 
expressions were equivalent subtracted 2 from 8 
before distributing the 2, and then used 210 as the 
coefficient for the term (3 1 2n). 

at a gLanCe
Students revisit the problem on page 130. They explain 
why the errors made by other students are wrong. 

steP by steP
• Be sure students understand that Connect It 

questions refer to page 130. 

• Review the order of operations. Say the mnemonic 
“Please Excuse My Dear Aunt Sally” to help them 
remember the order: parentheses, exponents, 
multiplication/division, and addition/subtraction.

• Review distributing with a negative coefficient. Help 
students understand the negative coefficient will 
change the sign of every term inside the parentheses.

• Remind students to check their work by evaluating 
both expressions for the same nonzero value of x. 

Lesson 14
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Connect it

now you will think about properties and the order of operations to solve the problem.

9  Jon didn’t follow the order of operations. Explain what he did wrong. 

  

10  Madison made a mistake when she combined terms. Explain what Madison did wrong. 

  

11  Selina didn’t use the distributive property correctly. Where did she go wrong? Explain 
your thinking.  

  

12  Write an expression that is equivalent to 7 2 3(4 2 2x) 2 10x. Show your work. 

  

  

  

13  How can you be sure you’ve used the properties of operations correctly to form an 
expression that is equivalent to the original one?  

  

  

try it

use what you just learned about equivalent expressions to solve these problems.

14  Is 28 2 2(3 1 2n) 1 7n equivalent to 230 2 13n? Explain why or why not. 

  

  

15  Is 2   1 ·· 4   y 1 2   1 ·· 4   y 1 2 2 y equivalent to y 1 2? Explain why or why not. 

  

  

Part 3: guided instruction

jon subtracted 7 2 3 before multiplying.

4 and 2x are not like terms, and Madison incorrectly combined them.

selina should have multiplied both the 4 and the 22x by 23. she 

forgot to multiply 22x by 23.

yes, they are equivalent. i can use the commutative and associative properties to 

write ( 2   1 ·· 4   y 1 2   1 ·· 4   y 2 y) 1 2. next i can combine like terms to write y 1 2.

no. use the distributive property: 28 2 6 2 4n 1 7n. Combine like terms: 

214 1 3n. so 28 2 2(3 1 2n) 1 7n is equivalent to 214 1 3n, but not to 230 2 13n.

Possible answer: i could evaluate both expressions for some number and see if 

the results are the same.

7 2 3(4 2 2x) 2 10x

7 2 12 1 6x 2 10x

25 2 4x

evaluate to check for equivalence.

• Begin with the expressions 5 2 2(3x 1 4) and 7x 2 3.

• First, evaluate each expression for x 5 0. [You get 
23, 23.]

• Next, evaluate each expression for x 5 1. [You get 
29, 4.] 

• Are the expressions equivalent? Why or why not? 
No. To be equivalent, the expressions should 
always produce identical results, no matter the 
value of x.

• Why did the two expressions get the same result 
when 0 was used to evaluate the expression? 
[Because we substituted 0 for x, all the terms with 
x resulted in 0. All that was left was the constant 
term, which when evaluated was equivalent.]

• What have you learned about evaluating 
expressions to check for equivalence? [Listen for 
responses that understand that using 0, while 
easier in terms of calculations, may sometimes 
result in errors.]

Concept extension
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Part 4: guided Practice Lesson 14

at a gLanCe
Students use models to find expressions for perimeter 
and check expressions for equivalence. 

steP by steP
• Ask students to solve the problems individually.

• When students have completed each problem, have 
them Pair/Share to discuss their solutions with a 
partner or in a group.

soLutions
 Ex The answers are given as part of the example. 

 16 Solution: 6(2c 2 3); 2c 2 3 1 2c 2 3 1 2c 2 3 1 
2c 2 3 1 2c 2 3 1 2c 2 3; or other valid versions; 
side length: 2c 2 3. 6(2c 2 3) represents 6 times 
the length of one side.

 17 Solution: No; Students could use the distributive 
property and simplify. If students find they are 
equivalent, they may not have multiplied 212 by   1 

··
 

4
  .

 18 Solution: C. Kaitlin did not use the distributive 
property correctly on 5(x 1 2). She multiplied 
5 by x, but did not multiply 5 by 2. 

Explain why the other two answer choices are not 
correct:

B is not correct because the distributive property 
was not used correctly on 5(x 1 2).

D is not correct because 5x was subtracted from 23x 
instead of added.

• Point out that the prefix hex- means “six,” and 
that a hexagon is a six-sided figure.

eLL support

Part 4: guided Practice Lesson 14
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17  Is   1 ·· 4  (8y 2 12) equivalent to 2y 2 12? Explain why or why not.

Show your work.

Solution:  

 

 

18  Which expression below is equivalent to –3x + 5(x + 2)? Circle the 
correct answer. 

a 2x 1 2

b 2x 1 2

C 2x 1 10

D 28x 1 10

Kaitlin chose a as the correct answer. How did she get that answer?

Solution:  

 

 

How would you help 
Kaitlin understand her 
error?

Pair/share

Which operation must 
I perform first in this 
problem?

What is another way 
to tell whether or not 
two expressions are 
equivalent?

Pair/share

I know that the 
distributive property 
works the same for 
fractions as for whole 
numbers. 

 no, they are not equivalent. When i use the 

Distributive Property, i get   1 ·· 4   . 8y 1   1 ·· 4   . (212), or 2y 2 3. 

so   1 ·· 4   (8y 212) is equivalent to 2y 2 3 but not to 2y 2 12.

 she did not use the distributive property correctly on 

5(x 1 2). she multiplied 5 by x but she did not multiply 5 by 2.

Student	Model

Part 4: guided Practice Lesson 14
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study the student model below. then solve problems 16–18.

The length of a rectangle is three times its width, w. Write three 
different expressions to describe its perimeter. 

Use what you know about rectangles and perimeter to draw 
a diagram.

3w

3w

ww

expression 1: 
3w 1 w 1 3w 1 w, the sum of all 4 sides 

expression 2:
2(3w) 1 2(w), the sum of twice the length and twice the width

expression 3:
2(3w 1 w), twice the sum of the length and the width

Solution:  

16  The expression 12c 2 18 represents the perimeter of a regular 

hexagon. Write two diff erent expressions to describe its perimeter. 

Then write an expression for the length of one of its sides.

Show your work.

Solution:  

 

 

How could you use the 
distributive property to 
write one of the 
expressions for the 
perimeter?

Pair/share

How might drawing a 
diagram help you solve 
the problem?

Pair/share

The sides of a regular 
polygon are all the same 
length.

The student drew a 
diagram to help write 
expressions for the 
perimeter.

3w 1 w 1 3w 1 w; 2(3w) 1 2(w);  2(3w 1 w)

 perimeter: 6(2c 2 3); perimeter: 2c 2 3 1 2c 2 3 1 2c 

2 3 1 2c 2 3 1 2c 2 3 1 2c 2 3; or other valid versions; 

side length: 2c 2 3 
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Part 5: Common Core Practice Lesson 14

at a gLanCe
Students use properties of operations to solve 
equivalent expression problems that might appear on a 
mathematics test.

steP by steP
• First, tell students that they will use properties of 

operations to solve equivalent expression problems. 
Then have students read the directions and answer 
the questions independently. Remind students to fill 
in the correct answer choices on the Answer Form. 

• After students have completed the Common Core 
Practice problems, review and discuss correct 
answers. Have students record the number of correct 
answers in the box provided.

soLutions
 1 Solution: C; 9 2 6 1 15x 5 3 1 15x

 2 Solution: C; 24x 1 48 5 6(4x 1 8) 

 3 Solution: B; 2  1   1 
··

 
4
   2  y –  1 2   1 

··
 

4
   2  y 1 2 – y 5 2  1 2   1 

··
 

2
   2  y 1 

  2 – y 5 2  1 3   1 
··

 
2
   2  y 1 2

 4 Solution: Possible answer: (x – 4.5) 1 (x – 4.5) 1 
(x 2 4.5); 3(x 2 4.5); You can use the commutative 
property to rewrite the sum as x 1 x 1 x 2 4.5 2 
4.5 2 4.5 and combine like terms to get 3x 2 13.5. 
Then use the distributive property to rewrite the 
product as 3(x 2 4.5).

 5 Solution: Possible answer: Any two of the following 
expressions: 2n 1 7 1 2n 1 7 1 3n; or 2(2n 1 7) 1 
3n; or 4n 1 14 1 3n ; or 7n 1 14, or any other 
expression equivalent to 7n 1 14. 

Part 5: Common Core Practice Lesson 14
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self Check Go back and see what you can check off  on the Self Check on page 125.

 4  The length of a side of an equilateral triangle is x 2 4.5. First express its perimeter as a sum. 
Next express its perimeter as a product. Explain why the two expressions are equivalent.

 

 

 

 5  Each of the two congruent sides of an isosceles triangle is 2n 1 7 and the third side is 3n. Draw 
and label the triangle. Then write two equivalent expressions for its perimeter.

Show your work.

 

 

 

2n 1 7

3n

2n 1 7

Possible answer:  (x 2 4.5) 1 (x 2 4.5) 1 (x 2 4.5); 3(x 2 4.5); i can use the commutative 

property to rewrite the sum as x 1 x 1 x 2 4.5 2 4.5 2 4.5 and combine like terms to get 

3x 2 13.5. then i can use the distributive property to rewrite the product as 3(x 2 4.5).

Possible answer:  any two of the following expressions: 2n 1 7 1 2n 1 7 1 3n; or 

2(2n 1 7) 1 3n; or 4n 114 1 3n; or 7n 1 14 or any other expression equivalent 

to 7n 1 14.

Part 5: Common Core Practice Lesson 14
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Solve the problems. Mark your answers to problems 1–3 on 
the Answer Form to the right. Be sure to show your work.

 1  Which expression below is equivalent to 9 2 3(2 2 5x)?

A 3 2 15x

B 12 2 30x

C 3 1 15x

D 3 1 5x

 2  The perimeter of a regular hexagon is 24x 1 48. Which expression below can represent the 
length of one side?

A 3x 1 6

B 6x 1 12

C 4x 1 8

D 8x 1 16

 3  Which of the following expressions is equivalent to 2   1 } 
4
   y 2 2   1 } 

4
   y 1   1 } 

2
   (4 2 2y)?

A 23y 1 2

B 23   1 } 
2
     y 1 2

C 24y 1 4

D 24   1 } 
2
     y 1 2

answer Form

number
Correct 3

1 A B C D

2 A B C D

3 A B C D
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Differentiated instruction Lesson 14

hands-on activity Challenge activity

assessment and remediation
• Ask students to find an expression equivalent to 7 2 3(2x 1 5). [26x 2 8]

• For students who are struggling, use the chart below to guide remediation.

• After providing remediation, check students’ understanding. Ask students to explain their thinking while 
finding an expression equivalent to 15 2 3(4 2 5x). [15x 1 3]

• If a student is still having difficulty, use Ready Instruction, Level 6, Lesson 17.

if the error is . . . students may . . . to remediate . . .

4(2x 1 5) have subtracted 3 from 7 before 
distributing 3 through (2x 1 5). 

Review order of operations. You may want to work through some 
simple examples with concrete numbers, such as 7 2 3(2 1 5), so 
students can see how the order of operation makes a difference 
in the result. Provide the students with a simple chart listing the 
order of operations so they can check the correct order.

7 2 3(7x) have tried to perform the 
computation in parentheses first, 
even though no simplification is 
possible.

Review like terms. Remind the student that terms cannot be 
combined unless they are like terms. It does not make sense to 
say 2 cars plus 5 trees equals 7 cars and 7 trees, or 7 car-trees. 
Give students a few simple problems like 6x 1 3y 1 2x 1 7 to 
practice combining like terms.

7 2 6x 1 5 have incorrectly used the 
distributive property. They 
multiplied 23 by 2x, but not 
23 times 5.

Review the distributive property. Remind students that 23 is 
multiplied by everything inside the parentheses, not just the first 
term. It may help to show an example with real numbers such as 
23(2 1 5). Students can readily see that 23(2 1 5) 5 221, but 
23(2) 1 5 ≠ 221. Show that 23(2 1 5) 5 23(2) 1 23 (5) 5 26 2 
15 5 221. 

7 2 6x 1 15 have incorrectly used the 
distributive property. They 
multiplied 23 and 2x, but forgot 
the negative when multiplying 
23 by 5. 

See remediation in the row above. It may help some students to 
see 7 2 3(2x 1 5) as 7 2 [3(2x 1 5)]. Have students distribute the 
3 first, 7 2 (6x 1 15), and then show them that they have to 
subtract each term in the parentheses.

Model algebraic expressions.

Materials: algebra tiles, paper

• Have the students draw a rectangle on their paper.

• Tell students to rearrange the tiles any way they 
like to fill the rectangle. 

• Have students write an expression to describe 
their arrangement. 

• Next, have the students use a different 
combination of tiles to fill the rectangle and write 
an expression to describe the new arrangement.

• Have the students compare the two expressions to 
discover that they are equivalent.

Find the side length when given the 
perimeter.

The perimeter of a square is given as 6c 2 4(c 2 5). 

Find an expression that would give the length of one 

side. [Solution:   1 
··

 
2
   c 1 5]


