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Solve linear systems by elimination.GOAL

Use addition to eliminate a variable

Solve the linear system: 2x 1 4y4 5 2 Equation 1

4x 2 4y4 5 16 Equation 2

Solution

STEP 1 Add the equations to 2x 1 4y4 5 2
eliminate one variable. 4x 2 4y4 5 16

STEP 2 Solve for x. 6x 5 18
x 5 3

STEP 3 Substitute 3 for x in either equation and solve for y. 

2x 1 4y4 5 2 Write Equation 1.

2(3) 1 4y4 5 2 Substitute 3 for x.

y 5 21 Solve for y.

The solution is (3, 21).

CHECK  K Substitute 3 for x and 21 for y in each equation.

Equation 1 Equation 2
2x 1 4y4 5 2 4x 2 4y4 5 16

2(3) 1 4(21) 0 2 4(3) 2 4(21) 0 16

2 5 2 16 5 16

EXAMPLE 1

Use subtraction to eliminate a variable

Solve the linear system: 7x 1 5y5 5 18 Equation 1

7x 2 3y 5 34 Equation 2

Solution

STEP 1 Subtract the equations 7x 1 5y5 5 18
to eliminate one variable. 7x 2 3y 5 34

STEP 2 Solve for y. 8y8 5 216
y 5 22

STEP 3 Substitute 22 for y in either equation and solve for x. 

7x 1 5y5 5 18 Write Equation 1.

7x 1 5(22) 5 18 Substitute 22 for y.

  x 5 4 Solve for x.

The solution is (4, 22).

EXAMPLE 2
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Teacher’s Name ________________________  Class ________  Room ________  Date ________ 

Teaching Guide

Key Concept
Solve systems of linear equations algebraically using the elimination method.

Teaching the Lesson
Differentiating Instruction: See the Teacher’s Edition side column notes and the notes on differentiat-
ing instruction in the Algebra 1 Toolkit.

Teaching Notes and Suggested Questions: See the Teacher’s Edition side columns.

Activity Generator: See the Activity Generator Support Manual. 

Animated Algebra: You may want to include the animation in your lesson.

Starting the Lesson

Connect to Real Life The interactive
questions at the right guide students through a
brief problem solving activity that helps them
write and solve a system of linear equations 
using the elimination method.

Alternative Lesson Starter

Show several systems of linear equations in
which the coefficients of one variable are 
opposites. Ask students to study the systems
and describe the characteristic that all systems 
have. Then ask students how they could 
“eliminate” one of the variables of the system 
to determine the solution of the system.

Questions to Start the Lesson

1. Kelly has $1 bills and $5 bills in her wallet
and a total of 15 bills. She counts her money
and finds she has a total of $47. Use a system
of equations to model this problem. Describe
what each variable in the system represents.

2. Add the equations in your system by adding
like terms. Describe the result. Can you solve 
the resulting equation? Explain your reasoning.

3. Subtract the equations in your system by 
subtracting like terms. Describe the result. 
Can you solve the resulting equation? 
Explain your reasoning.

4. How many of each type of bill does Kelly 
have? Explain how you obtained your answer.

Common Student Errors

Using the elimination method before arranging 
like terms

Tip Stress to students that when using the
elimination method, the like terms and equal signs 
must be in the same columns. Give several examples 
in which students must arrange like terms of a
system before solving.

Example: Solve x 1 2y2  5 5
2x 5 y 1 1

.

Student solution:

Add equations: 2y2 1 y 5 6

Solve for y: y 5 2

Substitute and solve for x: x 1 2(2) 5 5
x 5 1

Solution: (1, 2)

Teaching Strategy of the Day 
Teacher Preparation Prepare additional examples to show students during class. Prepared examples 
focus on the skills being taught in the lesson. Examples created on the spot may unintentionally 
include skills not yet taught.
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Solve linear systems by elimination.GOAL

Use addition to eliminate a variable

Solve the linear system: 2x 1 4y4 5 2 Equation 1

4x 2 4y4 5 16 Equation 2

Solution

STEP 1 Add the equations to 2x 1 4y4 5 2
eliminate one variable. 4x 2 4y4 5 16

STEP 2 Solve for x. 6x 5 18
x 5 3

STEP 3 Substitute 3 for x in either equation and solve for y. 

2x 1 4y4 5 2 Write Equation 1.

2(3) 1 4y4 5 2 Substitute 3 for x.

y 5 21 Solve for y.

The solution is (3, 21).

CHECK  K Substitute 3 for x and 21 for y in each equation.

Equation 1 Equation 2
2x 1 4y4 5 2 4x 2 4y4 5 16

2(3) 1 4(21) 0 2 4(3) 2 4(21) 0 16

2 5 2 16 5 16

EXAMPLE 1

Use subtraction to eliminate a variable

Solve the linear system: 7x 1 5y5 5 18 Equation 1

7x 2 3y 5 34 Equation 2

Solution

STEP 1 Subtract the equations 7x 1 5y5 5 18
to eliminate one variable. 7x 2 3y 5 34

STEP 2 Solve for y. 8y8 5 216
y 5 22

STEP 3 Substitute 22 for y in either equation and solve for x. 

7x 1 5y5 5 18 Write Equation 1.

7x 1 5(22) 5 18 Substitute 22 for y.

  x 5 4 Solve for x.

The solution is (4, 22).

EXAMPLE 2
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Arrange like terms

Solve the linear system: 6x 2 4y4 5 10 Equation 1

13y 5 6x 1 8 Equation 2

Solution

STEP 1 Rewrite Equation 1 so that the like terms are arranged in columns.

6x 2 4y4 5 10 6x 2 4y4 5 10
13y 5 6x 1 8 26x 1 13y 5 8

STEP 2 Add the equations. 9y9 5 18
STEP 3 Solve for y. y 5 2

STEP 4 Substitute 2 for y in either equation and solve for x.

  6x 1 4y4 5 10 Write Equation 1.

6x 2 4(2) 5 10 Substitute 2 for y.

x 5 3 Solve for x.

The solution is (3, 2).

Exercises for Examples 1, 2, and 3

Solve the linear system.

1. 5x 1 8y8 5 36 2. 4x 1 5y5 5 8
7x 2 8y8 5 12 24x 2 3y 5 0

3. 9x 2 8y8 5 7 4. 24x 1 7y7 5 11
9x 1 2y2 5 213 2x 1 7y7 5 47

5. 9x 1 8y8 5 230 6. 5y5 5 4x 1 3
9x 5 4y4 1 42 7x 5 36 2 5y5

EXAMPLE 3

Study Guide continued
For use with the lesson “Solve Linear Systems by Adding or Subtracting”
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