
Chapter 5

Systems of Linear Equations
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Linear Equations

• A linear equation in two unknowns is 
written in the form:

0=+ b ya x

Copyright © 2005 Pearson Education Canada Inc. 5-4

◼ The solution is any set of numbers, one for 
each variable, that satisfies the equation.



Linear Equations

• The solution of a linear equation in two 
unknowns can be graphed as a set of 
points.

• Example:

• What is the solution to 2x + y = 3?
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Solution - We find a set of points as a part of the 
solution to 2x + y = 3:
This can be done by using
y=3-2x
pick x – calculate y - plot

(-2, 7)
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(-1, 5)

◼ (0, 3)

◼ (1, 1)

◼ (2, -1)



A System of Simultaneous Linear Equations: 2 equations 
in 2 unknowns

• Two linear equations, each containing the 
same two unknowns:

222

111

cybxa

cybxa

=+

=+

Copyright © 2005 Pearson Education Canada Inc. 5-7

◼ A solution of the system is any pair of values 

(x, y) that satisfies both equations.
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Ch. 5.2: Graphs of Linear Equations

• A system of linear equations can be solved 
graphically.

• Solving graphically will produce at least one 
line.

• We can determine the steepness of that line 
by its slope.
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Slope of a Line

• Given two points, A (x1, y1) and B (x2, y2)
existing on a line, the slope, m, of this line is 
defined as:
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◼ Slope is often known as rise over run.



Slope of a Line

• Slope is called positive as x increases, y
increases.

• Slope is considered negative when as x
increases, y decreases.

• The larger the absolute value of the slope, 
the steeper is the line.
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Slope-Intercept Form of the Equation of a Straight Line

Slope

bm xy +=
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y-intercept



Sketching Lines by Intercepts

• We solve the equation for x = 0 (the y-
intercept) and y = 0 (the x-intercept).

• Example:
• What are the x- and y-intercepts of             2x + y 

= 3?

• Answer:
• x-intercept: (3/2, 0) 
• y-intercept: (0, 3)
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https://www.desmos.com/calculator

https://www.desmos.com/calculator
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Ch. 5.3: Solving Systems of Linear Equations 
in Two Unknowns Graphically

• Having 2 or more equations and finding 
their intersection point.

• However, this will not always be possible.
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The Independent System gives 
a unique solution

•Given:
• 3x - y = 2

• x + y = 1

•One solution.

•Graphs intersect at ( ¾, ¼) .
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2) The Inconsistent System

• There is no solution to these types of systems of linear 
equations.

• Graphically, these lines never meet in the plane.

• If we were to work this out algebraically, we would find a false 
solution.

• That is: 0 = a
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No solution

•Given:
• 2x - 2y = 4

• x - y = 6

•Upon graphing this 
system of linear 
equations, we find 2 
parallel lines.

•These lines do not 
touch. (No solution)
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4) Similar lines (Dependent system)

• There are infinitely many solutions to the 2 
equations.

• Graphically, the two lines are one and the 
same line.

• There are an infinite number of solutions (i.e., 
ordered pairs) to this system.

• When algebraically solving this system, we 
find a true statement, 0 = 0.
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Infinite solutions

•Given:
• -2x + 3y = 4

• 4x - 6y = -8

•By viewing the graph, 
we note that there is 
only one line. 

•The first equation sits 
on top of the other 
one!

Copyright © 2005 Pearson Education Canada Inc. 5-24



Summary

• Graphically, we find the intersection point of the 
given lines.

• Algebraically, we find the ordered pair that 
satisfies each equation if the lines are 
independent.

• There is no solution if the lines are parallel to 
each other and considered inconsistent.

• There are an infinite number of solutions if the 
lines lie on top of each other and considered 
dependent lines.
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Ch. 5.4: Solving Systems of Linear Equations in Two 
Unknowns Algebraically

• Systems of linear equations can be solved 
algebraically to obtain exact solutions.

• These techniques include:
• Solution by Substitution
• Solution by Addition or Subtraction
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Solution of Two Linear Equations by Substitution

1. Solve one equation for one of the unknowns.

2. Substitute this solution into the other equation to 
obtain a linear equation with one unknown.

3. Solve the resulting equation for the value of the 
unknown it contains.

4. Substitute this value into the equation of step 1 
and solve for the other unknown.

5. Check the values in both original equations.
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Example 1

•Solve the following system of linear 
equations in two unknowns by 
substitution.
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Solution 1

yx 513−=

( ) 1835134 =+− yy
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1. Solve one equation 
for one of the 
unknowns.

2. Substitute this 
solution into the other
equation to obtain a 
linear equation with 
one unknown.



Solution 1 (continued)

2=y
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3. Solve the resulting 
equation for the value 
of the unknown it 
contains.

4. Substitute this value 
into the equation of 
step 1 and solve for the 
other unknown.

Answer: (3, 2)



Solution 1 (continued)

1818

18612
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5. Check the values in both original equations.

✓

✓

◼ The solution checks in both equations.

◼ This is an independent system of linear equations.



ANOTHER METHOD
Solution of Two Linear Equations by Addition or Subtraction

1. If not already so, write the equations in the 
form 
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2. If necessary, multiply all terms of each 
equation by a constant chosen so that the 
coefficients of one unknown will be 
numerically the same in both equations. 
(They can have the same or different signs.)



Solution of Two Linear Equations by Addition or Subtraction 
(continued)

3. (a) If the numerically equal coefficients have different signs, 
add the terms on each side of the resulting equations.

(b) If the numerically equal coefficients have the same sign, 
subtract the terms on each side of the resulting equations.

4. Solve the resulting linear equation in the other unknown.
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Solution of Two Linear Equations by Addition or Subtraction 
(continued)

5. Substitute this value into one of the original equations to find 
the value of the other unknown.

6. Check by substituting both values into both original equations.
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Example 2

•Solve the following system of linear 
equations in two unknowns by addition or 
subtraction.
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Solution 2

40166
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1. We note the equations 
are in the correct form.

2. Multiply Equation 1 by 3
and Equation 2 by 2 to 
give the same first term.



Solution 2 (continued)

40166

15216

−=−−
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2 55 −=y

5−=y
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3. Since the signs of the 1st

term are the same, we 
subtract each term.

4. Solve the resulting linear 
equation in the other 
unknown.

5y = -25



Solution 2 (continued)

( )
20

5572
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x

x
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5. Substituting into 
Equation 1 to find x.

6. Checking in both 
equations, the answer is: 
(20, -5)



Summary

• Be sure the systems of linear equations are in general form.

• If not, they must be rearranged into that form.

• Always check your work by substituting your answers into the 
original equations.
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5,9,13,
15,19,23
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If you have time, you could also check by plotting the graph
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5.1 1,3,4 
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5.2 1,2,3,5,7 
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5.3 1,5,6 
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5.4 1,3,6 
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