
In the system of linear equations shown, the value of y is given.
Use this value of y to find the value of x and the solution of the system.

Graph the system of linear equations. 
How do your solutions compare?

Lesson 11.2 - Solving Systems Of Linear Equations By Substitution

𝑦 = 2
𝑥 =
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5𝑥 + 2 𝟒𝒙 = 39

5𝑥 + 8𝑥 = 39

13𝑥 = 39
_____________                         _________

13 13

𝑥 = 3

𝑦 = 4𝑥

And  Y = ?

𝑦 = 4(𝟑)
𝑦 = 12

Put it in 
parenthesis!

Use substitution to find the values of x and y 
in this system of linear equations.



Solving Systems of Equations by Substitution
Step 1 Solve one of the equations for one of its variables, if necessary.
Step 2 Substitute the expression from Step 1 into the other equation, and solve for the other variable.
Step 3 Substitute the value from Step 2 into one of the original equations, and solve for the other variable.
Step 4 Write the values from Steps 2 and 3 in an ordered pair (x, y). 
Step 5 Check the solution by substituting into both equations or by graphing.
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Step 1



Step 2
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From the previous step:  𝒚 = −𝟑𝒙 − 𝟑

Put it in 
parenthesis!
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Step 3

Step 4

Put it in 
parenthesis!

From the previous step:  𝐱 = −𝟐



Solving Systems of Equations by Substitution
Step 1 Solve one of the equations for one of its variables, if necessary.
Step 2 Substitute the expression from Step 1 into the other equation, and solve for the other variable.
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From the previous step:  (–2,3) is the solution of the system

Step 5

Check the solution by substituting into both equations 

3 −2 + 3 = −3 ? −6 + 3 = 3 − 3 = −3 𝑪𝒐𝒓𝒓𝒆𝒄𝒕!

−2 −2 + 3 = 7 4 + 3 = 7 7 = 7 𝑪𝒐𝒓𝒓𝒆𝒄𝒕!

The solution is correct.



Solving Systems of Equations by Substitution
Step 1 Solve one of the equations for one of its variables, if necessary.
Step 2 Substitute the expression from Step 1 into the other equation, and solve for the other variable.
Step 3 Substitute the value from Step 2 into one of the original equations, and solve for the other variable.
Step 4 Write the values from Steps 2 and 3 in an ordered pair (x, y). 
Step 5 Check the solution by substituting into both equations or by graphing.

P. 493

Step 1



Solving Systems of Equations by Substitution
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From the previous step:  𝒙 = 𝟗 + 𝟑𝒚

Step 2

Put it in 
parenthesis!



Solving Systems of Equations by Substitution
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From the previous step:  𝒚 = −𝟏

Step 3

Step 4

Put it in 
parenthesis!



Solving Systems of Equations by Substitution
Step 1 Solve one of the equations for one of its variables, if necessary.
Step 2 Substitute the expression from Step 1 into the other equation, and solve for the other variable.
Step 3 Substitute the value from Step 2 into one of the original equations, and solve for the other variable.
Step 4 Write the values from Steps 2 and 3 in an ordered pair (x, y). 
Step 5 Check the solution by substituting into both equations or by graphing.
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From the previous step:  (6,–1) is the solution to the system

Step 5



How do you choose which equation to solve first, and which variable to solve for?

Look for an equation that can be easily solved for one variable, such as one where the 
variable’s coefficient is 1 or -1. 

For example:

Original Equation Coefficient What To Do What You Get Which When Swapped Is

1 3𝑥 + 𝒚 = −3 1 Subtract 3𝑥 from both sides 𝒚 = −3 − 3𝑥 𝑦 = −3𝑥 − 3

2 −2𝑥 + 𝐲 = 7 1 Add 2𝑥 to both sides 𝑦 = −7 + 2𝑥 𝑦 = 2𝑥 − 7

3 𝒙 − 3𝑦 = 9 1 Add 3𝑦 to both sides 𝑥 = 9 + 3𝑦 𝑥 = 3𝑦 + 9

4 9𝑥 − 𝒚 = 2 -1 Subtract 9𝑥 from both sides −𝑦 = 2 − 9𝑥 −𝑦 = −9𝑥 + 2

Now multiply it all by -1

(which flips all the signs)

𝑦 = 9𝑥 − 2



Solve this system of linear equations by substitution.

Step 1: Solve one of the equations for one of its variables.

Step 2: Substitute the expression from Step 1 into the other equation, and solve for the other variable.

𝟑𝒙 + 𝒚 = 𝟏𝟒
𝟐𝒙 − 𝟔𝒚 = −𝟐𝟒

Step 3: Substitute the value from Step 2 into one of the original equations, and solve for the other variable.

Step 4: Write the values from Steps 2 and 3 in an ordered pair (x, y).

Step 5: Check the solution by substituting into both equations or by graphing.

𝟑𝒙 + 𝒚 = 𝟏𝟒
𝟐𝒙 − 𝟔𝒚 = −𝟐𝟒

𝟑,𝟓



There are two types of Special Linear Systems.

1) 𝒚 = 𝟐𝒙 − 𝟐
−𝟐𝒙 + 𝒚 = 𝟒

Substitute the first into the second.
−𝟐𝒙 + 𝟐𝒙 − 𝟐 = 𝟒
−𝟐𝒙 + 𝟐𝒙 − 𝟐 = 𝟒

−𝟐 = 𝟒
Since these two numbers can’t equal 
each other, there is no solution.

2) 𝒚 = 𝟑𝒙 − 𝟑
−𝟑𝒙 + 𝒚 = −𝟑

Substitute the first into the second.
−𝟑𝒙 + 𝟑𝒙 − 𝟑 = −𝟑
−𝟑𝒙 + 𝟑𝒙 − 𝟑 = −𝟑

−𝟑 = −𝟑
Since these two numbers always equal 
each other, there is an infinite number 
of solutions.



Solve these: State whether there is NO solution, ONE solution (specify it), or INFINITELY MANY solutions. 

𝒙 − 𝟒𝒚 = 𝟐

𝟒𝒙 − 𝟏𝟐𝒚 = 𝟖

𝟐𝒙 − 𝟑𝒚 = −𝟏𝟑

𝒚 = 𝟐𝒙 + 𝟕

𝒙 = 𝟑𝒚 + 𝟕

𝒙 = 𝟐𝒚 − 𝟏

𝟒𝒙 + 𝟑𝒚 = 𝟎

𝟐𝒙 − 𝒚 = 𝟎

𝒚 = 𝟑𝒙 + 𝟐

𝟑𝒙 = 𝒚 − 𝟑

𝟔𝒙 = 𝟑𝒚 + 𝟐𝟏

𝒚 = 𝟐𝒙 − 𝟕



What if there’s no coefficient with a value of 1 or -1?
For example:

𝟐𝒙 + 𝟔𝒚 = 𝟏𝟔

What do you do in this case?
You may be able to reduce the entire equation!
Choose the variable you want, and then divide all the terms by its coefficient.
Here, if you want “x”, then divide all the terms by 2:

2x + 6y = 16
2

x + 3y = 82x + 6y = 16
2 2 2

= =

Do you want “y”? No!
Imagine dividing all the terms by its coefficient of 6!

2x + 6y = 16
6

2x + 6y = 16
6 6 6

= =
𝟏

𝟑
x + y = 

𝟖

𝟑



What about this case?        
1

𝟑
𝑥 + 6𝑦 = 20

You can eliminate the fraction (and use the “x”)
by multiplying all terms by its reciprocal. 

This becomes:

𝟑 (
1

𝟑
𝑥 + 6𝑦 = 20 ) =  𝒙 + 𝟏𝟖𝒚 = 𝟔𝟎

(simplified)

What about this case?        
1

𝟑
𝑥 +

1

𝟒
𝑦 = 20

Multiply all terms by both denominators, one at a time.

𝟑
1

𝟑
𝑥 +

1

𝟒
𝑦 = 20 = 𝑥 +

3

𝟒
𝑦 = 60

𝟒 𝑥 +
3

𝟒
𝑦 = 60 = 𝟒𝒙 + 𝟑𝒚 = 𝟐𝟒𝟎

(simplified)

The sum of two numbers is 2. If one number is subtracted from the other, their difference is 8. Find the numbers.


