
© Boardworks 20121 of 11



© Boardworks 20122 of 11

Information
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Graphing equations

Equations with two variables have an infinite number of 
solution pairs. 

x + y = 3 is true when
x = 1     and    y = 2
x = 3     and    y = 0
x = –2   and    y = 5     and so on …

We can represent the set 
of solutions on a graph:
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x + y = 3

For example,
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Systems of equations

y – x = 1

We can find the pair of values that solves both by drawing 
the lines x + y = 3 and y – x = 1 on the same graph.

x + y = 3

The point where the two lines 
intersect gives the solution to 
both equations.

0 x

y

3

3

y – x = 1

x + y = 3 This is the point (1, 2).

The solution is x = 1 and y = 2.

If we have two non-equivalent linear equations, both with 
two variables, then there is at most one pair of values that 
solves both these equations: 

For example, and
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Checking solutions

Substitute x = 1 and y = 2 into the original equations.

1 + 2 = 3 2 – 1 = 1

Both of the equations are satisfied, so the solution is correct.

After using a graph to find a solution of a pair of linear 
equations, it is important to check the solution.

Check whether (1, 2) is a solution to both of 
these equations: x + y = 3 and y – x = 1. 

x + y = 3 y – x = 1

This is true. This is true.

Check whether (0, 1) is a solution to 
x – y = 2 and 2x + y = 1.



© Boardworks 20126 of 11

Solving by using a graph
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Systems of equations with no solutions

Sometimes pairs of linear equations produce graphs 
that are parallel. Parallel lines never intersect, so 
there is no solution.

How can we tell whether the graphs of two lines are 
parallel without drawing them?

Two lines are parallel if they have the same slope.

We can find the slope of the line given by a linear equation 
by rewriting it in the form y = mx + b.

The value of the slope is given by the value of the constant m.
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Example with no solutions

Rewrite the equations in the form y = mx + b.

Show that the system of equations
y – 2x = 3

2y = 4x + 1
has no solutions.

y = 2x + 3 y = 2x + ½ 

The slope m is 2 for both equations.

y – 2x = 3 2y = 4x + 1

This means that the two lines are parallel, 
so there are no solutions.
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Infinite solutions

Sometimes equations are represented by the same graph. 
The lines coincide and the equations are equivalent. 

Notice that each term in the second equation is 3 times 
the value of the corresponding term in the first equation.

2x + y = 3

6x + 3y = 9

Both equations can be rearranged to give:

y = –2x + 3

When all the equations in a system can be 
rearranged to give the same equation, 

the system has an infinite number of solutions.

For example,
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Summary
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y = 3 - x
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y = 1 - x
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y = 1 + x

y = 3 - x

If m1 = m2 and b1 ≠ b2 then the lines          
are parallel and there is no solution.

If m1 ≠ m2 then 
the lines intersect 
and there is 
one solution. 

If m1 = m2 and b1 = b2 then the lines coincide 
and there is an infinite solution set. 

For the pair of linear equations y = m1x + b1, y = m2x + b2:

y = 3 - x
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How many solutions?
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