
Simultaneous linear 
equations
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Number and Algebra

CHAPTER

The pair of equations 4- =  and 6+ =  are called simultaneous 
equations. We wish to find the numbers x and y that satisfy both equations 
simultaneously. In this case 5=  and 1= .

We know that the - and -coordinates of any point on a straight line satisfy 
the linear equation of the line. Hence the solution 5, 1= =  to the linear 
equations 4- =  and 6+ =  is the point where the two lines meet.

In this chapter we will be solving simultaneous linear equations. Since the two 
linear equations correspond to two distinct lines, the geometry of the situation is 
very simple – the lines are either parallel or they meet at a single point.
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Solving simultaneous 
equations by drawing graphs
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•	 Make  or  the subject of one equation and substitute into the other equation.

•	 Solve the resulting equation.

•	 Substitute this value back into one of the original equations to find the value of the  
other pronumeral.

•	 Check that your solution satisfies the original equations.

Solving simultaneous linear equations by substitution
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Harder examples using elimination
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General principles involved in solving by elimination

= =
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•	 Check if adding or subtracting the given equations will result in the elimination of a 
pronumeral. If so, then perform that operation to both sides of the equations.

•	 Otherwise, select a pronumeral to eliminate and take note of the respective  
coefficients. Identify the least common multiple of the two coefficients and create 
equivalent equations with the magnitude of this value represented in each. Add or 
subtract these equivalent equations so that elimination of the chosen pronumeral  
occurs.

•	 Solve the resulting equation.

•	 Find the value of the other pronumeral by substitution into one of the two equations 
(choose the simpler one where possible).

•	 Check your solution satisfies the original equations.

Elimination method for solving simultaneous equations

If one (or both) of the equations is of the form = …  or = … , use substitution; 
otherwise use elimination.

Choosing the method (rule of thumb)
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14 D Problems involving 
simultaneous linear equations
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Geometry and 
simultaneous equations14 E
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Areas of triangles
If we are given the equations of three lines ,1 2� �  and 3�  that form a triangle, 
we can use the techniques developed in this chapter to find the coordinates of 
the vertices A B,  and C  of the triangle.

We can determine the area of a triangle given the coordinates of the vertices. 
In this section we will deal only with cases in which one line is parallel to 
one of the coordinate axes. The general case is dealt with in the Challenge 
exercise.

ℓ3

ℓ2
ℓ1

A

B

C

Solution

It is essential to draw a diagram.

The line y x 2= −  meets the axes at C(2,0) and B(0, 2)− .

The line x y2 4+ =  meets the axes at D(4,0)  and A(0,2) .

(0, 2)

C (2, 0)

D (4, 0)

(0,  −2)

y = x − 2x + 2y = 4

y

x

A
E

B

0

We want the area of triangle ABE.

To find the coordinates of E , we solve the simultaneous equation:

	 y x 2= − 	 (1)

	 x y2    4+ = 	 (2)

Substituting (1) into (2):

	

x x

x

x

y

2( 2)  4 

3 4  4 

          
8

3

 
2

3

+ − =
− =

=

=And from (1):

The length of AB is 4.

The distance from E  to -coordinate ofAB x E=
8

3
=

Example 17

Find the area of the triangle formed by the lines x y y x2 4, 2+ = = −  and the y-axis.

(continued over page)

B (0, −2)

A (0, 2)

E 8
3 ,

2
3

8
3
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= × ×

= × ×
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•	 There are three cases with a system of two linear equations:

Case 1  There is one solution. The two corresponding lines meet at a single point.

Case 2  There are no solutions. The two corresponding lines are parallel.

Case 3 � There are infinitely many solutions. The two equations are equivalent.  
They represent the same line.

•	 Three or more lines are said to be concurrent if they intersect at a single point.

Geometry and simultaneous equations
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14 F Families of straight lines
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Review exercise
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Challenge exercise
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