
Maths Refresher
Solving Equations



Learning intentions ….
• Transposing formulae
• Types of equations
• Solving linear equations  

Solving Equations



What’s the speed limit?



What’s the time?



Expression versus equation

Expression Equation

2𝑥𝑥 + 4 2𝑥𝑥 + 4 = 8
𝐿𝐿𝐿𝐿𝐿𝐿 𝑥𝑥 = 1 2𝑥𝑥 + 4 – 4 = 8 − 4

2 × 1 + 4 2𝑥𝑥 = 4
= 2 + 4 2𝑥𝑥 ÷ 2 = 4 ÷ 2

= 6 𝑥𝑥 = 2
𝑂𝑂𝑂𝑂

𝐿𝐿𝐿𝐿𝐿𝐿 𝑥𝑥 = 5
2 × 5 + 4
= 10 + 4

= 14



Solving equations
• An equation states that two quantities are equal, and will always 

contain an unknown quantity we wish to find. For example, in 
the equation 5x + 10 = 20, the unknown quantity is x. 

• To solve an equation means to find all values of the unknown 
quantity so that they can be substituted to make the left side 
equal the right side. 

• Each such value is called a solution, or alternatively a root of 
the equation. In the example above, the solution is x = 2 
because when 2 is substituted, both the left side and the right 
side equal 20; the sides balance. 

• The value x = 2 is said to satisfy the equation
(Croft & Davison, 2010, p. 109)



Transposing formulae

Sometimes, in order to solve an equation, it is necessary to 
transpose or rearrange the formula.
The essential rule to remember is that whatever you do to 
one side, you must also do to the whole of the other side.
For example, you may:
• Add the same quantity to both sides
• Subtract the same quantity from both sides
• Multiply or divide both sides by the same quantity
• Perform operations on both sides such as ‘square both 

sides’, ‘square root both sides’ , etc.
(Croft & Davison, 2010, p. 103)



Transposing: Example 1
The circumference C of a circle is given by the formula C = 2πr. 
Transpose this to make r the subject.

The intention is to obtain 𝑟𝑟 by itself on the LHS. 

Starting with C = 2πr, we can then divide both sides by 2π
𝐶𝐶
2𝜋𝜋

= 2𝜋𝜋𝜋𝜋
2𝜋𝜋

On the RHS, we can cancel the common factor of 2π

𝐶𝐶
2𝜋𝜋

= r

∴ r = 𝐶𝐶
2𝜋𝜋



Transposing: Example 2
Transpose the formula 𝑦𝑦 = 3(x + 7) for x

𝑦𝑦
3

= 3(𝑥𝑥+7)
3

divide both sides by 3

𝑦𝑦
3

= x + 7 then, subtract 7 from both sides

𝑦𝑦
3
− 7 = x + 7 – 7

𝑦𝑦
3
− 7 = x transpose so that x is on the LHS

x = 𝑦𝑦
3
− 7 



Your turn …
Transpose each of the following formulae to make 
x the subject:
(a) y = 3x
(b) y = 1

𝑥𝑥
(c) y = 7x – 5
(d) y = 1

2
x – 7

(e) y = 1
2𝑥𝑥

(f) y = 13(x-2)
(g) y = x(1 + 1

𝑥𝑥
)

(h) y = a + t (x - 3)



Answers…
Transpose each of the following formulae to make x the 
subject:
(a) y = 3x x = 𝑦𝑦

3
(b) y = 1

𝑥𝑥
x = 1

𝑦𝑦

(c) y = 7x – 5 x = 5+𝑦𝑦
7

(d) y = 1
2

x – 7 x = 2y + 14

(e) y = 1
2𝑥𝑥

x = 1
2𝑦𝑦

(f) y = 13(x-2) x = 𝑦𝑦+ 26
13

(g) y = x(1 + 1
𝑥𝑥

) y = x + 1 and so x = y - 1
(h) y = a + t (x - 3)  y = a + tx – 3t and so 

tx= y + 3t – a and then 
x = 𝑦𝑦+3𝑡𝑡 −𝑎𝑎

𝑡𝑡



Equations

There are different types of equations that you 
might encounter and need to solve:

Type of Equation Key features Example

Linear There is one variable, with or without a 
coefficient, and a constant. They take 
the form: ax + b = 0

2x + 4
x – 17
3x – 12.4

Simultaneous Equations that contain more than one 
unknown (e.g. x and y), and usually 
two equations (x and y will satisfy both 
equations simultaneously)

x + 2y = 14
and 
3x + y = 17
x=4, y=5

Quadratic
(numbers raised 
to the second 
power)

Is where the independent variable is 
raised to the second power. Takes the 
form: 𝑦𝑦 = 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐
𝑎𝑎 𝑏𝑏 𝑎𝑎𝑎𝑎𝑎𝑎 𝑐𝑐 are constants (a does not 
equal zero) 
𝑥𝑥 is the independent variable and
y is the dependent variable 

𝑦𝑦 = 𝑥𝑥2 + 8𝑥𝑥 +15
(where a =1, b=8, c=15)
𝑦𝑦 = 𝑥𝑥2 − 3𝑥𝑥 − 2
(where a =1, b=-3, c=-2
𝑦𝑦 = 3𝑥𝑥2
(where a=3, b=0, c=0)



Solving linear equations
• The following practise examples will focus on solving 

linear equations that involve various operations.
• Let us look at an example:

𝟐𝟐𝟐𝟐 + 𝟔𝟔 = 𝟏𝟏𝟏𝟏
In words: what number can we double then add six so 
we have a total of fourteen?

Apply the following two principles to solve the equation:
• Work towards the variable and “what we do to one 

side we must do to the other”
• So let’s solve the problem … 



Solving linear equations
Step 1: 2𝑥𝑥 + 6 = 14

The constant, 6, is our first target. 
If we take 6 from both sides, we create the 
following equation:
2𝑥𝑥 + 6 − 6 = 14 − 6 (The opposite of +6 𝑖𝑖𝑖𝑖 − 6)
2𝑥𝑥 = 8 (+6 − 6 = 0)



Solving linear equations

Step 2: 2𝑥𝑥 = 8

The only number left on the same side as the 
variable is the coefficient, 2. It is our second target.  
If we divide both sides by two, we create the 
following equation (note: between the 2 and the x is 
an invisible multiplication sign):
2𝑥𝑥
2

= 8
2

(The opposite of ×2 is ÷2 or /2)

𝑥𝑥 = 4



Solving linear equations

Step 3: 
Check. 2𝑥𝑥 + 6 = 14
If we substitute a 4 (x = 4) into the equation 
we have:
2 × 4 + 6 = 14
8 + 6 = 14
14 = 14 (We are correct!)



Solving linear equations
NOTE:    To remove a constant or a 
coefficient, we perform the opposite 
operation on both sides.       

Opposite of    × is ÷
Opposite of    + is –
Opposite of    x2 is √x

Watch this short Khan Academy video for further explanation: 
“Simple equations of the form ax=b” 
https://www.khanacademy.org/math/algebra/solving-linear-equations-and-
inequalities/equations_beginner/v/simple-equations

https://www.khanacademy.org/math/algebra/solving-linear-equations-and-inequalities/equations_beginner/v/simple-equations


Solving linear equations: 
Example linear equation 1:
Solve for J when 3𝐽𝐽 − 5 = 16

3𝐽𝐽 − 5 = 16 (target 5 then 3)
3𝐽𝐽 − 5 + 5 = 16 + 5 (Opposite of −5 is +5)
3𝐽𝐽 = 21
3𝐽𝐽
3

= 21
3

(Opposite of ×3 is ÷3)
∴ J = 7

(Check: 3 × 7 − 5 = 16  )



Solving linear equations:

Example linear equation 2:

3𝑇𝑇
12
− 7 = 6

(Target 7 then 12 then 3)

3𝑇𝑇
12 − 7 + 7 = 6 + 7
3𝑇𝑇
12 = 13

3𝑇𝑇
12

× 12 = 13 × 12
3𝑇𝑇 = 156
3𝑇𝑇
3

=
156

3
𝑇𝑇 = 52

(Check: 3 × 52 ÷12 -7 = 6 )



Your turn …
Practise equations:
(a) 5𝑥𝑥 + 9 = 44
(b) 𝑥𝑥

9
+ 12 = 30

(c) 3𝑦𝑦 + 13 = 49
(d) 4𝑥𝑥 − 10 = 42
(e) 𝑥𝑥

11
+ 16 = 30

(f) 1
𝑥𝑥

= 5

(g) 1
𝑥𝑥

= 5
2

(h) 1
𝑥𝑥+1

= 5
2

(i) 1
𝑥𝑥 −1

= 5
2

(j) 1
𝑥𝑥

= 1
2𝑥𝑥+1

(k) 1
𝑥𝑥+1

= 1
3𝑥𝑥+2

(l) 3
𝑥𝑥+1

= 2
4𝑥𝑥+1



Answers

(a) x = 7 (g) x =  2
5

(b) x= 162 (h) x = - 3
5

(c) y = 12 (i) x =  12
5

(d) x = 13      (j) x =  -1

(e) x = 154 (k) x =  - 1
2

(f) x = (l) x =   - 1
10

1
5



Remember powers & roots …

Can you solve this equation?

x2 = 16 x2 = 16
√x2 = √16
x = 4



Some giggles to end ….







Reflect on the learning intentions ….
• Transposing formulae
• Types of equations
• Solving linear equations  

Solving Equations
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