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Graph and solve systems of linear equations.

Vocabulary
A system of linear equations, or simply a linear system, consists of 
two or more linear equations in the same variables.

A solution of a system of linear equations in two variables is an  
ordered pair that satisfies each equation in the system.
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Teaching Guide

Key Concept
You can solve a system of linear equations by graphing each equation in the same coordinate plane and 
locating the point where the two graphs intersect. This is the solution of the system.

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

Motivate the Lesson The interactive
questions at the right guide students through 
a brief class activity that helps them find 
solutions of systems of equations by graphing.

Alternative Lesson Starter

As a historical note, you could discuss the 
influential Chinese mathematics book, Nine
Chapters on the Mathematical Art. The nine
chapters provided methods that could be used 
to solve real-life problems. Chapter 8 contained 
18 problems involving the solutions of systems 
of equations.

Questions to Start the Lesson

1. Graph y 5 x and y 5 2x in the same coor-
dinate plane. From your graph, determine at 
what point the graphs intersect. Substitute the
coordinates of this  point into each equation. 
Describe the result. 

2. Repeat Question 1 for y 5 x 1 1 and y 5 2x. 

3. Repeat Question 1 for y 5 2x 1 1 and 
y 5 2x 1 4.

4. Make a general statement about the
coordinates of the point of intersection of 
the graphs of two linear equations.

Common Student Errors

Not checking solutions

Tip Stress the importance of checking a solution 
of a system because the graphing method is not
completely accurate. 

Graphing linear equations incorrectly

Tip You may want to review how to graph linear 
equations in standard form and in slope-intercept
form.

Having students leave space for a check 
may help:

Check in Equation 1:

Check in Equation 2:

System: x 1 2y2 5 5
2x 2 3y 5 3

Graph: 

2123 1 3
21

x

y

( )9
7

13
7, 

Teaching Strategy of the Day 
Motivating Students Start class with two or three review problems from a previous chapter.
Frequent review of past material will be valuable for students who take cumulative tests during or at 
the end of the school year.
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Check the intersection point

Use the graph to solve the system. Then  
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check your solution algebraically.

2x 1 y 5 4 Equation 1

3x 2 5y 5 6 Equation 2

Solution

The lines appear to intersect at the point (2, 0).

CHECK  Substitute 2 for x and 0 for y in each equation.

Equation 1 Equation 2
 2x 1 y 5 4  3x 2 5y 5 6 

2(2) 1 0 0 4 3(2) 2 5(0) 0 6

 4 1 0 0 4  6 2 0 0 6

 4 5 4  6 5 6 

Because the ordered pair (2, 0) is a solution of each equation, it is a solution of  
the system.

EXAMPLE 1

Use the graph-and-check method

Solve the linear system:   x 2 3y 5 2 Equation 1

    25x 1 y 5 4 Equation 2

STEP 1 Graph both equations. STEP 2  Estimate the point of the intersection. 
The two lines appear to intersect at  
(21, 21).
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EXAMPLE 2
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STEP 3 Check whether (21, 21) is a solution by substituting 21 for x and 21 for  
y in each of the original equations.

Equation 1 Equation 2
 x 2 3y 5 2  25x 1 y 5 4 

21 2 3(21) 0 2 25(21) 1 (21) 0 4

 21 1 3 0 2  5 2 1 0 4

 2 5 2  4 5 4 

Because the ordered pair (21, 21) is a solution of each equation, it is a solution of  
the system.

Solve a multi-step problem

Delivery Service The Rosebud Flower Shop has a basic delivery charge of $5 plus a 
rate of $.25 per mile. The Beautiful Bouquets Shop has a basic delivery charge of $7 
plus a rate of $.20 per mile. Determine the number of miles a delivery must be for the 
charges to be equal.

Solution

STEP 1 Write a linear system. Let x be the number of miles driven and y be the total 
cost of the delivery.

 y 5 5 1 0.25x Equation for Rosebud Flower Shop

 y 5 7 1 0.20x Equation for Beautiful Bouquets Shop

STEP 2 Graph both equations.  
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Miles driven

Delivery Service
STEP 3 Estimate the point of intersection. The two lines  

appear to intersect at (40, 15).

STEP 4 Check whether (40, 15) is a solution.

Equation 1 Equation 2
 y 5 5 1 0.25x  y 5 7 1 0.20x 

15 0 5 1 0.25(40) 15 0 7 1 0.20(40)

15 5 15 15 515 

EXAMPLE 3

Exercises for Examples 1, 2, and 3

Solve the linear system by graphing.

 1. 23x 1 y 5 4 2. x 1   1 } 2   y 5 4 3. 2x 2 6y 5 4

  5x 2 2y 5 27  5x 1 2y 5 18  7x 2 4y 5 220

 4. In Example 3, suppose Rosebud Flower Shop increases its basic charge to  
$10, and Beautiful Bouquets raises its basic charge to $13. Determine when  
the costs will be equal.


