
Solving Equations
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KEY TERMS

2𝑥!

3𝑥 + 2 Expression
An expression is composed of one or more 
terms, whether added or otherwise.

5𝑥" + 1 = 2 Equation
An equation says that the expressions on the 
left and right hand side of the = have the same 
value.

?

?

?
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4𝑛 + 20 = 32

4𝑛 = 12

𝑛 = 3

? ?

??

?

?

Strategy: Do the opposite 
operation to ‘get rid of’ items 
surrounding our variable.

𝑥 + 4 𝑥

3𝑦 𝑦

-4

÷3

𝑧
6

×6
𝑧

?

?

?

Solving
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3𝑛 − 5 = 13

3𝑛 = 18

𝑛 = 6

? ?

??

?

?
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4 + 6𝑧 = 18

6𝑧 = 14

𝑧 =
14
16

=
7
3

? ?

??

?

?

When the solution is not a whole number
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3 +
𝑥
5
= 28

Dealing with Fractions
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Exercise 
Solve the following equations, 
showing full working.

11 =
6𝑥
7 + 9

3 =
6
5 𝑥 + 3
8 + 9

1

2

?

?

?
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5𝑎 + 3 = 2𝑎 + 9

Collect the variable terms (i.e. The terms involving a) on one side of the 
equation, and the ‘constants’ (i.e. The individual numbers) on the other 
side.

?

What happens if variable appears on both sides?
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11𝑥 − 4 = 2𝑥 − 13

More Examples

3𝑦 + 4 = 8𝑦 − 5

5 = 3 − 3𝑥

2 = −3𝑥

𝑥 =
2
−3

= −
2
3

5 + 3𝑥 = 3
3𝑥 = −2

𝑥 = −
2
3 9



3𝑥 − 3 = 𝑥 + 5

3 − 5𝑥 = 5 + 2𝑥
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Dealing with Brackets

If there’s any brackets, simply expand them first!

2 2𝑥 + 3 = 9
𝟒𝒙 + 𝟔 = 𝟗
𝟒𝒙 = 𝟑

𝒙 =
𝟑
𝟒

3 − 4 2𝑥 − 3 = 7𝑥
𝟑 − 𝟖𝒙 + 𝟏𝟐 = 𝟕𝒙
𝟏𝟓 − 𝟖𝒙 = 𝟕𝒙
𝟏𝟓 = 𝟏𝟓𝒙
𝒙 = 𝟏

? ?
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7 3𝑥 − 1 = 21 + 14𝑥
𝟐𝟏𝒙 − 𝟕 = 𝟐𝟏 + 𝟏𝟒𝒙
𝟕𝒙 = 𝟐𝟖
𝒙 = 𝟒

5 − 2 𝑥 + 2 = 4 − 3 2 − 𝑥
𝟓 − 𝟐𝒙 − 𝟒 = 𝟒 − 𝟔 + 𝟑𝒙
𝟏 − 𝟐𝒙 = −𝟐 + 𝟑𝒙
𝟑 = 𝟓𝒙

𝒙 =
𝟑
𝟓

? ?
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Exercise 

𝑥 − 2 2 − 𝑥 = 3 𝑥 − 2 − 𝑥

1
2
𝑥 +

3
4
𝑥 − 2 =

1
3
2𝑥 − 3

Solve the following.

1

2

?
?

?
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Forming and Solving Equations
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Example

𝒙 + 𝟏𝟎

𝟐𝒙 𝒙 − 𝟓𝟎

The angles of a triangle are as 
pictured. Determine 𝑥.
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Another Example

𝑥 + 4

3

10

𝑥

The rectangle and triangle have the same 
area. Determine the width of the rectangle.
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3𝑥

2𝑥 + 20

2𝑥 + 10

120

The following diagram shows the angles 
of a quadrilateral. Determine 𝑥.

“Total	angle																																										60”
𝟑𝒙 + 𝟐𝒙 + 𝟐𝟎 + 𝟐𝒙 + 𝟏𝟎 + 𝟏𝟐𝟎𝟑𝟔𝟎
𝟕𝒙 + 𝟏𝟓𝟎 = 𝟑𝟔𝟎
𝟕𝒙 = 𝟐𝟏𝟎
𝒙 = 𝟑𝟎°

𝑥 + 4

5

𝑥

12

The area of the triangle is 1 more than the 
area of the parallelogram. Determine 𝑥.

Expr 1? Expr 2?

Solve!

Expr 1? Expr 2?

Solve!

1

2
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Forming the expressions

Enoch is 5m shorter than Alex. Hajun is double the height 
of Alex.  Their combined height is 35m. Find Alex’s height.

Let Alex’s height be 𝒙.

Then Enoch’ height is 𝒙 − 𝟓.
Hajun’s height is 𝟐𝒙.

Then: 𝒙 + 𝒙 − 𝟓 + 𝟐𝒙 = 𝟑𝟓
𝟒𝒙 − 𝟓 = 𝟑𝟓
𝒙 = 𝟏𝟎

∴ Alex’s height is 10m.

?

?

?

18



The length of the rectangle is three 
times the width. The total perimeter is 
56m. Determine its width. 

In 4 years time I will be 3 times as old as I was 10 years ago. 
How old am I?

Let 𝒂 be my age.
Then 𝒂 + 𝟒 = 𝟑 𝒂 − 𝟏𝟎

𝒂 + 𝟒 = 𝟑𝒂 − 𝟑𝟎
𝟐𝒂 = 𝟑𝟒
𝒂 = 𝟏𝟕

?

A

B
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Exercise 
The sum of 5 consecutive numbers is 200. What is the smallest number?  

In 6 years time I will be twice as old as I was 8 years ago. Determine my age.

1

2

?
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