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Adding Linear ExpressionsAdding Linear Expressions

Lesson 7-3

Vocab

What You’ll Learn  

• Add linear expressions.
• Find perimeter by adding linear expressions.

Essential 

Question

Why are algebraic 
rules useful?

Common Core 

State Standards

Content Standards 
7.EE.1

Mathematical 
Practices 
1, 2, 3, 4, 7

Vocabulary

linear expression

Real-World Link

Engineering A trebuchet is a medieval 
catapult that was used to hurl large stones 
and other projectiles at castle walls. Building 
a model trebuchet requires knowledge of 
science, math, and engineering. If done 
successfully, a model can launch a clay ball 
 thirty feet or farther!

Interactive 

Study Guide

See pages 153–154 for:
• Getting Started
• Real-World Link
• Notes

A linear expression is an algebraic expression in which the variable is raised to the 
first power. You can use models to add linear expressions.

Add. Use models if needed.
 a. (3x + 4) + (2x + 1)

  

x x x x1 1

1 1 1

x

+3x 2x + +4 1

  

x x x x 1 1

1 1 1

x

+3x 2x + +4 1

  (3x + 4) + (2x + 1) = 5x + 5

 b. (-4x + 2) + (-2x + 2)
    -4x + 2 
   + -2x + 2 Arrange like terms in columns.

    -6x + 4 Add.

  So, (-4x + 2) + (-2x + 2) = -6x + 4.

  1a. (x - 3) + (x - 4) 2x - 7 1b. (-x + 1) + (-3x) -4x + 1

Add Linear ExpressionsAdd Linear Expressions

Tutor

Example 1
Tools

Model each linear expression.

Combine the tiles that have the same shape.

  Do these problems to find out.  Got It ?Got It ?
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Objectives add linear expressions and find perimeter 
by adding linear expressions

Building on the Essential Question

At the end of the lesson, students should be able to 
answer “Without using numbers, how do you add 
linear expressions?” 

Example 1 

What’s the Math? add linear expressions
• What are the two expressions being added in 

Example 1a? 3x + 4 and 2x + 1

• In Example 1b, how does arranging the like terms in 
columns help you add? Columns help you organize 
the coefficients and constants that are being added.

Need Another Example?

Add. Use models if needed.
a. (4x + 5) + (3x + 7) 7x + 12

b. (-3x + 8) + (-2x + 2) -5x + 10
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Add (3x + 2) + (-x + 4).
Model the linear expressions.

 

-x 1 1

1 1

1

1
x x x

+ + +3x 2 4(-x) 

Group tiles with the same shape. Then remove any zero pairs.

 + +3x  + (-x)

-x 1 1

1 1

1

1
x x x

2 4

So, (3x + 2) + (-x + 4) = 2x + 6.

Add. Use models if needed.
 2a. (-2x + 4) + (8x - 4) 6x 2b. (-4x - 1) + (5x - 3) x - 4

Linear expressions can be used to find perimeter.

The lengths of the sides of golden rectangles are in the 
ratio 1:1.62. So, the length of a golden rectangle is 
approximately 1.62 times greater than its width.

 a. Write and simplify a linear expression for 
the perimeter of a golden rectangle.

 P = 2ℓ + 2w   Formula for the perimeter of a rectangle

 P = 2(1.62x) + 2x  Replace ℓ with 1.62x and w with x.

P = 3.24x + 2x or 5.24x Simplify.

 The formula is P = 5.24x, where x is the measure of the width.

 b. Find the perimeter of a golden rectangle if its width is 8.3 centimeters.

P = 5.24x   Perimeter of a golden rectangle

 = 5.24(8.3) or 43.492 Replace x with 8.3 and simplify.

 The perimeter of the golden rectangle is 43.492 centimeters.

 3. A rectangle has side lengths of (5x - 1) units and (2x + 1) units.
 a. Write and simplify a linear expression for the perimeter of the rectangle. 
 b. Find the perimeter of the rectangle if the value of x is 5.4 units. 

Tool s Tutor

Example 2

  Do these problems to find out.  Got It ?Got It ?

Find PerimeterFind Perimeter

Tutor

Example 3

1.62x

x

  Do these problems to find out.  Got It ?Got It ?

14x
75.6 units

Zero Pairs 

Remember that a zero 
pair is one positive and 
one negative tile of 
the same unit. Since 
1 + (-1) = 0, you can 
remove zero pairs 
without affecting the 
value of the expression.
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Example 2

What’s the Math? add linear expressions
• What can you add to x to get 0? -x

• What can you add to 1 to get 0? -1

Need Another Example?
Add (4x- 3) + (–x+ 5). 3x + 2

Example 3

What’s the Math? use linear expressions to find 
perimeter
• If x is the width, what is the length?  1.62x

• In Example 3b, what does x stand for? the width

Need Another Example?
A rectangle has a length of 4.6x units and a width of 
x units.
a. Find the formula for the perimeter of the rectangle.  

P = 11.2x

b. Find the perimeter of the rectangle if its width is 
3.2 meters. 35.84 m

Formative Assessment
Guided Practice Use these exercises to assess 
students’ understanding of the concept of the lesson. 
If they need more help, use the Personal Tutors 
available online.

Have students write how adding linear expressions 
might connect with tomorrow’s lesson on 
subtracting linear expressions. Encourage students 
to look ahead to tomorrow’s lesson, if needed. See 
students’ work.

Have students writ

TICKETTICKET
Out tut the hthe DooDDooDD orOut the DoorOut thhe DooDD orrDD
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3 Practice and Apply
Homework
The Independent Practice pages are meant to be 
used as the homework assignment. If you do not 
wish to assign the entire exercise set, you can use 
the table below to select appropriate exercises for 
your students’ needs.

Differentiated Homework Options

AL
Approaching 
Level

6–14, 18, 20–47

OL On Level 7–13 odd, 15–18, 20–47

BL Beyond Level 15–47

 Create Your Own Homework Online

can be used to create worksheets 
for the suggested assignments above, or create your 
own worksheets for differentiated homework or 
review.

MATHEMATICAL PRACTICES

Emphasis On Exercise(s) 

1  Make sense of problems and persevere 
in solving them.

19

2 Reason abstractly and quantitatively. 15

3  Construct viable arguments and critique 
the reasoning of others.

20

7 Look for and make use of structure. 18

Mathematical Practices 1, 3, and 4 are aspects of 
mathematical thinking that are emphasized in every 
lesson. Students are given opportunities to be 
persistent in their problem solving, to express their 
reasoning, and to apply mathematics to real-world 
situations.

Add. Use models if needed. (Examples 1 and 2)

1. (x + 5) + (2x + 3) 3x + 8 2. (-4x + 3) + (-5x + 2) -9x + 5

 3. (x + 6) + (-2x - 4) -x + 2 4. (-7x + 2) + (x + 4) -6x + 6

 5. Use the figure at the right. (Example 3)

 a. Write and simplify a linear expression for the perimeter of the figure. 

 b. Find the perimeter of the figure if x = 4. 27 units

Add. Use models if needed. (Examples 1 and 2)

 6. (7x + 5) + (x + 2) 8x + 7 (-x + 3) + (-5x + 6) -6x + 9

 8. (-7x + 1) + (-x + 2) -8x + 3 9. (5x + 4) + (-9x + 5) -4x + 9

 10. (-2x + 1) + (2x + 10) 11 11. (x - 1) + (x + 1) 2x

For each of the figures, write and simplify a linear expression for the perimeter 
of the figure. Then find the perimeter of each figure if x = 0.8. (Example 3)

 12.  13.

 14. The angle measures of a triangle are (x + 15)°, (2x - 20)°, and 2x°. What are the 
actual angle measures of the triangle? 52°, 54°, and 74°

   Reason Abstractly Anna and Cole each earn x cents per newspaper that 
they deliver, plus tips. Anna delivered 55 newspapers and earned $12 in tips. 
Cole delivered 68 newspapers and earned $15 in tips. 

 a. Write a linear expression to represent Anna’s total earnings. 55x + 12

 b. Write a linear expression to represent Cole’s total earnings. 68x + 15

 c. Write a linear expression to represent their total earnings. 123x + 27

Add. 

 16. (3  1 _ 2   x -   2 _ 3  )  +  (-  
1 _ 4   x + 1  1 _ 2  )  +  (-1  3 _ 4   x +   5 _ 6  )  + (4x) 5  1 _ 

2
   x + 1  2 _ 

3
  

 17. (2a - b + 4) + (-a + 3b - 6) a + 2b - 2

 H.O.T. Problems  H.O.T. Problems Higher Order Thinking

 18.  Identify Structure Write two linear expressions that have a sum of 3x - 8.

 19.  Persevere with Problems What linear expression would you add to 
-4y + 2 to have a sum of y? 5y - 2

 20.  Justify Conclusions Explain how algebra tiles represent like terms and zero pairs.

 21.  Building on the Essential Question Explain how to add linear expressions 
without using numbers in your explanation.

Guided PracticeGuided Practice
Check

2x - 2

x + 5

2x

x

6x + 3

Independent PracticeIndependent Practice Go online for Step-by-Step Solutions
eHelp

7

(2x + 3) cm

(9x - 4) cm

(9x - 4) cm
20x - 5; 11 cm

(5x + 1) in.

(4x - 1) in. 18x; 14.4 in.

B 15

C
Sample answer: 
(5x + 2) and (-2x - 10)

20–21.  See Answer 
Appendix.
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