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139L16: Solve Systems of Equations Algebraically

Lesson 16Part 1: Introduction

Find Out More

In Lesson 15, you learned that without actually solving, you can tell if a system of equations 
will have exactly one solution, no solution, or infinitely many solutions. Here are some 
examples.

x 1 y 5 6  
2x 1 2y 5 12

The second equation is double the first one, so they are the same 
equation with the same graph and solution set. This system has 
infinitely many solutions.

5x 1 y 5 3  
x 5 4 2 5x

If you write both equations in slope-intercept form, you find that  
y 5 25x 1 4 and y 5 25x 1 3. The lines have the same slope and 
different intercepts so they are parallel. This system  has no solutions.

If a system of equations has exactly one solution, like the problem on the previous page, 
there are different ways you can find the solution.

You could guess and check, but that is usually not an efficient way to solve a system of 
equations. You could graph each equation, but sometimes you can’t read an exact answer 
from the graph. Here is one way to solve the problem algebraically.

y 5 x 2 20  
x 1 y 5 84

Substitute x 2 20 for y in the second equation and solve for x. 
x 1 (x 2 20) 5 84 
2x 2 20 5 84
2x 5 104 
x 5 52, so y 5 32

You will learn more about algebraic methods later in the lesson.

Reflect

1  How does knowing x 5 52 help you find the value of y? 
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Part 2: Guided Instruction

Connect It

Now you will solve for the second variable and analyze the solution.

2  What is the value of x? How can you find the value of y if you know the value of x? 

 

3  Substitute the value of x in the equation y 5 x 1 2 to find the value of y.

 

4  Now substitute the value of x in the equation y 5 24x 2 1 to find the value of y. 

 

5  What is the ordered pair that solves both equations? Where is this ordered pair located 

on the graph?   

6  Look back at Model It. How does substituting x 1 2 for y in the second equation give you 

an equation that you can solve?  

 

7  How does substitution help you to solve systems of equations?  

 

Try It

Use what you just learned to solve these systems of equations. Show your work on a 
separate sheet of paper.

8  y 2 3 5 2x 
y 5 4x 2 2

     

9  y 5 1.4x 1 2 
y 2 3.4x 5 22
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Connect It

Now analyze the solution and compare methods for solving systems of equations. 

10  What happens when you add opposites? Why do you want to get opposite coefficients for 

one of the variables?  

  

11  How did you get opposite coefficients for x in the solution on the previous page? 

 

12  Why does the equation stay balanced when you add the values on each side of the 

equal sign?  

 

 

13  Which equation in the system was used to find the value of x?        Can you 

use the other equation? Explain.  

 

14  How is elimination like substitution? How is it different?  

 

 

 

15  How can you check your answer?  

 

Try It

Use what you just learned about elimination to solve this problem. Show your work on 
a separate sheet of paper.

16  2x 1 y 5 9

3x 2 y 5 16

Part 3: Guided Instruction
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Part 4: Guided Practice

18  Graph the equations. What is your estimate of the solution of this 
system of equations? 

 y 5 3x 2 2 
 y 5 22x 

Show your work.

25 2324 2221

22
21

23
24
25

1

1

2
3
4
5

0 3 42 5

Solution:  

19  Which of these systems of equations has no solution?

A y 5   x ·· 4   1 2

 y 5 4x 2 1

B y 5   2x ·· 3   2 3

 y 5 2x 2 3

C y 5 4x  

y 5 4x 2 5

D x 1 y 5 3 

2y 5 22x 1 6

Sheila chose D as the correct answer. How did she get that answer?

 

 

 

Graph the solution to 
verify your answer.

Pair/Share

Solve the problem 
algebraically and 
compare the solution to 
your estimate.

Pair/Share

What do you know about 
the lines in a system of 
equations with no 
solution?

Do the equations have the 
same or different slopes?
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