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Rearranging Formulae 
 
Mathematical Formulae 
A mathematical formula is a rule which connects two or more quantities. These quantities 
are called variables. It helps us understand the relationship between them. For example, 
through a formula we can work out how a change in one variable affects the other variables.  
 
Examples of formula: 

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐴𝐴 𝑅𝑅𝐴𝐴𝑒𝑒𝑒𝑒𝐴𝐴𝑒𝑒𝑒𝑒𝑒𝑒𝐴𝐴 = 𝐿𝐿𝐴𝐴𝑒𝑒𝑒𝑒𝑒𝑒ℎ × 𝑊𝑊𝑖𝑖𝑖𝑖𝑒𝑒ℎ  
𝑉𝑉𝑜𝑜𝑒𝑒𝑉𝑉𝑉𝑉𝐴𝐴 𝑜𝑜𝑜𝑜 𝐴𝐴 𝐶𝐶𝑉𝑉𝑢𝑢𝑜𝑜𝑖𝑖𝑖𝑖 = 𝐿𝐿𝐴𝐴𝑒𝑒𝑒𝑒𝑒𝑒ℎ ×  𝑊𝑊𝑖𝑖𝑖𝑖𝑒𝑒ℎ × 𝐻𝐻𝐴𝐴𝑖𝑖𝑒𝑒ℎ𝑒𝑒  
𝑃𝑃𝐴𝐴𝐴𝐴𝑖𝑖𝑉𝑉𝐴𝐴𝑒𝑒𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝐴𝐴 𝑅𝑅𝐴𝐴𝑒𝑒𝑒𝑒𝐴𝐴𝑒𝑒𝑒𝑒𝑒𝑒𝐴𝐴 = 2 × (𝐿𝐿𝐴𝐴𝑒𝑒𝑒𝑒𝑒𝑒ℎ + 𝑊𝑊𝑖𝑖𝑖𝑖𝑒𝑒ℎ) 

𝐹𝐹𝑜𝑜𝐴𝐴𝑒𝑒𝐴𝐴 = 𝑀𝑀𝐴𝐴𝑎𝑎𝑎𝑎 × 𝐴𝐴𝑒𝑒𝑒𝑒𝐴𝐴𝑒𝑒𝐴𝐴𝐴𝐴𝐴𝐴𝑒𝑒𝑖𝑖𝑜𝑜𝑒𝑒  
 
Variables can also be represented as letters.  
For example, the above equations can also be written as: 
 

𝐴𝐴 =  𝑒𝑒𝑙𝑙  
𝑉𝑉 = 𝑒𝑒𝑙𝑙ℎ  

𝑃𝑃 = 2(𝑒𝑒 + 𝑙𝑙) 
𝐹𝐹 = 𝑉𝑉𝐴𝐴 

 
Substitution  
Substitution involves swapping letters with numbers to find the value of the expression for 
desired values. 

 
Example: What is the volume of a cuboid with 5 cm length, 6 cm width and 9 cm height? 

If 𝑒𝑒 = 5,𝑙𝑙 = 6 𝐴𝐴𝑒𝑒𝑖𝑖 ℎ = 9, then by substitution, 
 

𝑉𝑉𝑜𝑜𝑒𝑒𝑉𝑉𝑉𝑉𝐴𝐴 = 𝑒𝑒𝑙𝑙ℎ = 𝑒𝑒 × 𝑙𝑙 × ℎ = 5 × 6 × 9 = 𝟐𝟐𝟐𝟐𝟐𝟐 𝒄𝒄𝒎𝒎𝟑𝟑 

 

Example: You need to convert the temperature from Celsius to Fahrenheit. The 

temperature is 40°𝐶𝐶 and you have the conversion formula 𝐹𝐹 = �𝐶𝐶 ×  9
5� + 32. 

Substituting C into the formula: 
 

𝐹𝐹 =  � 𝟒𝟒𝟐𝟐 ×  
9
5� + 32 = 72 + 32 = 104 

 

So the corresponding temperature in degrees Fahrenheit is 𝟏𝟏𝟐𝟐𝟒𝟒∘𝑭𝑭. 

 

Example: Find the force exerted by an object which has a mass of 56 kg and 
acceleration of 4 m/s2 using the relation F = ma. 

Substituting 𝑉𝑉 = 56 and 𝐴𝐴 = 4 into the formula: 
 

𝐹𝐹 = 𝑉𝑉𝐴𝐴 = 𝑉𝑉 ×  𝐴𝐴 =  56 × 4 = 224 
 

𝐹𝐹 =  𝟐𝟐𝟐𝟐𝟒𝟒 𝐤𝐤𝐤𝐤 𝐦𝐦/𝐬𝐬𝟐𝟐 
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Rearranging Formulae 
 
Every formula has a subject. The subject is the variable which is being computed. 
 

• In the formula 𝑭𝑭 = 𝒎𝒎𝒎𝒎, 𝐹𝐹 is the subject, which is the force.  
 

• In the formula for the area of a triangle, 𝑨𝑨 = 𝟏𝟏
𝟐𝟐
𝒃𝒃𝒃𝒃, 𝐴𝐴 is the subject which is the area.  

 
 
However, sometimes we know the subject and instead want to work out one of the other 
variables. In this case we rearrange the formula to change the subject to be the variable 
we want to work out.  
 
Taking the above examples: 
 

● Making 𝑉𝑉 the subject of 𝐹𝐹 = 𝑉𝑉𝐴𝐴       →        𝑉𝑉 =  𝐹𝐹𝐴𝐴 

 

● Making ℎ the subject of 𝐴𝐴 = 1
2
𝑢𝑢ℎ       →        ℎ = 2𝐴𝐴

𝑢𝑢  

 
 
Sometimes the rearrangement can be harder and can involve more variables.  

 

Example: Make 𝐴𝐴 the subject of the equation 𝑎𝑎 = 𝑉𝑉𝑒𝑒 + 1
2
𝐴𝐴𝑒𝑒2 

1. Subtract ‘𝑉𝑉𝑒𝑒’ from both sides of the equation. 
 

𝑎𝑎 − 𝑉𝑉𝑒𝑒 =
1
2
𝐴𝐴𝑒𝑒2  

 
2. Multiply both sides of the equation by 2. 

 
2(𝑎𝑎 − 𝑉𝑉𝑒𝑒) = 𝐴𝐴𝑒𝑒2  

 
3. Divide both sides of the equation by 𝑒𝑒2. 

 
2
𝑒𝑒2

(𝑎𝑎 − 𝑉𝑉𝑒𝑒) = 𝐴𝐴  

 

𝒎𝒎 =
𝟐𝟐
𝒕𝒕𝟐𝟐

(𝒔𝒔 − 𝒖𝒖𝒕𝒕) 
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Example: A trapezium has an area of 60 m2 . The sum of its parallel sides is 24 m.  
The formula for the area of a trapezium is 

𝐴𝐴 = 𝐴𝐴+𝑢𝑢
2 × ℎ, 

where 𝐴𝐴 =  𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴, 𝐴𝐴 + 𝑢𝑢 =  𝑎𝑎𝑉𝑉𝑉𝑉 𝑜𝑜𝑜𝑜 𝑝𝑝𝐴𝐴𝐴𝐴𝐴𝐴𝑒𝑒𝑒𝑒𝐴𝐴𝑒𝑒 𝑎𝑎𝑖𝑖𝑖𝑖𝐴𝐴𝑎𝑎 and ℎ =  ℎ𝐴𝐴𝑖𝑖𝑒𝑒ℎ𝑒𝑒. 
Find the height of the trapezium. 

1. Rearrange the given formula to make ℎ the subject.  
 

Multiply both sides of the equation by 2 and then divide by (𝐴𝐴 + 𝑢𝑢): 
 

𝐴𝐴 =
𝐴𝐴 + 𝑢𝑢

2
× ℎ 

2𝐴𝐴 = (𝐴𝐴 + 𝑢𝑢) × ℎ 

ℎ =  
2𝐴𝐴

(𝐴𝐴 + 𝑢𝑢)
 

 
2. Substitute in the given values to find ℎ. 

 
Substituting 𝐴𝐴 = 60, 𝐴𝐴 + 𝑢𝑢 = 24: 

 

ℎ =
2(60)
(24)

= 𝟓𝟓 𝐦𝐦 

 
Alternative: Instead of rearranging, we could substitute at the start. 
 

𝐴𝐴 =  𝑎𝑎+𝑏𝑏
2

× ℎ  

60 =  
24
2

× ℎ 

60 =  12 × ℎ 
 

Now you can easily work out the height:  ℎ = 60
12 = 𝟓𝟓 𝐦𝐦  

 
Example: Find the value of 𝑞𝑞 in the expression 𝐴𝐴(𝑞𝑞 − 𝑒𝑒) = 𝑖𝑖, where 𝐴𝐴 = 2, 𝑒𝑒 = 5, 𝑖𝑖 = 4 

1. Rearrange the formula to make 𝑞𝑞 the subject of 𝐴𝐴(𝑞𝑞 − 𝑒𝑒) = 𝑖𝑖. 
 
Divide both sides by 𝐴𝐴 and then add 𝑒𝑒 to both sides: 
 

𝑞𝑞 − 𝑒𝑒 =  
𝑖𝑖
𝐴𝐴

 

𝒒𝒒 =  
𝒅𝒅
𝒎𝒎

+ 𝒄𝒄 

2. Substitute the given values. 
 

Substituting 𝐴𝐴 = 2, 𝑒𝑒 = 5,𝑖𝑖 = 4:        𝑞𝑞 =  4
2  + 5 = 𝟐𝟐  
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Rearranging harder equations  
 
Fractions in equations make them harder to rearrange. Therefore, when fractions are 
involved, our first step should be to eliminate them, by multiplying both sides of the equation 
by the denominator of the fraction.  
 
Rearranging equations can also be harder when we have more than 2 variables, or when 
our subject is present in multiple terms. When this happens, we should try and bring 
every term with our subject on one side and then factorise.  
 
 

Example: Make 𝑉𝑉 the subject of the equation 𝑒𝑒 = 𝑉𝑉−1
2𝑉𝑉+7. 

1. Eliminate the fraction.  
 

Multiply both sides of the equation by the denominator (2𝑉𝑉 + 7): 
 

𝑒𝑒 =
𝑉𝑉 − 1

2𝑉𝑉 + 7
 

 
𝑒𝑒(2𝑉𝑉 + 7) = 𝑉𝑉 − 1 

 
2𝑉𝑉𝑒𝑒 + 7𝑒𝑒 = 𝑉𝑉 − 1 

 
2. Bring all the terms with the required subject to one side of the 

equation and then factorise the subject out of the terms.  
 

The required subject is 𝑉𝑉 so we bring all terms containing 𝑉𝑉 to the left-hand 
side of the equation. Any other terms are moved to the right-hand side of the 
equation. 
 

2𝑉𝑉𝑒𝑒 −𝑉𝑉 = −7𝑒𝑒 − 1 
 

𝑉𝑉(2𝑒𝑒 − 1) = −7𝑒𝑒 − 1 
 
 

3. Divide by the factored bracket to leave the subject on the left-hand 
side of the equation. 
 

𝑉𝑉(2𝑒𝑒 − 1) = −7𝑒𝑒 − 1 
 

𝒎𝒎 =
−𝟐𝟐𝟕𝟕 − 𝟏𝟏
𝟐𝟐𝟕𝟕 − 𝟏𝟏
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Example: Make 𝑉𝑉 the subject of the equation 13
𝑎𝑎

= 1
𝑏𝑏−1

− 1
𝑢𝑢
 

1. Eliminate the fraction.  
 

Multiply the equation by 𝐴𝐴: 

13 =
𝐴𝐴

𝑢𝑢 − 1
−
𝐴𝐴
𝑉𝑉

 
 

Multiply the equation by 𝑢𝑢 − 1: 
 

13(𝑢𝑢 − 1) = 𝐴𝐴 −
𝐴𝐴(𝑢𝑢 − 1)

𝑉𝑉
 

 
Multiply the equation by 𝑉𝑉: 

 
13𝑉𝑉(𝑢𝑢 − 1) = 𝐴𝐴𝑉𝑉 − 𝐴𝐴(𝑢𝑢 − 1) 

 
2. Bring all the terms with the required subject to one side of the 

equation and then factorise the subject out of the terms.  
 

13𝑉𝑉(𝑢𝑢 − 1) − 𝐴𝐴𝑉𝑉 = −𝐴𝐴(𝑢𝑢 − 1) 
 

𝑉𝑉(13(𝑢𝑢 − 1) − 𝐴𝐴) = −𝐴𝐴(𝑢𝑢 − 1) 
 

3. Divide by the factored bracket to leave the subject on the left-hand 
side of the equation. 

 

𝑉𝑉 =
−𝐴𝐴(𝑢𝑢 − 1)

13(𝑢𝑢 − 1) − 𝐴𝐴
 

 

𝒖𝒖 =
−𝒎𝒎𝒃𝒃 − 𝒎𝒎

𝟏𝟏𝟑𝟑𝒃𝒃 − 𝟏𝟏𝟑𝟑 − 𝒎𝒎
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Rearranging Formulae – Practice Questions 
 
 

1. Using the equation 𝐴𝐴 = 50𝑖𝑖 +  𝑞𝑞𝑉𝑉, find 𝐴𝐴 when 𝑖𝑖 = 2, 𝑞𝑞 = 6,𝑉𝑉 = 7.  
 
 

2. Using the equation 𝑒𝑒 = 
5
𝑑𝑑

+ 4(𝑥𝑥 + 2), find 𝑒𝑒 when 𝑖𝑖 = 3, 𝑥𝑥 = 10. 

 
 

3. Rearrange the following equations to make 𝑥𝑥 the subject: 
 
a) 𝑦𝑦 =  3𝑥𝑥 + 5 

 
b) 𝑦𝑦 =  10(𝑥𝑥 − 4) + 7 

 

c) 𝑦𝑦 = 6
𝑥𝑥

+ 9 

 
d) 𝑦𝑦 =  5(𝑥𝑥 + 𝑧𝑧) + 65 

 
 
 

4. Make 𝑥𝑥 the subject of the equation 4𝑦𝑦 =  7(𝑥𝑥 + 𝑧𝑧)  + 3𝑦𝑦 − 𝑧𝑧. Then work out 𝑥𝑥 when 
𝑦𝑦 = 42, 𝑧𝑧 = 6. 

 
 

5. Rearrange the following formulae to make 𝑥𝑥 the subject.  
 

a) 7𝑦𝑦 =  
1−4𝑥𝑥
4𝑥𝑥+4

 

 
 

b) 𝑦𝑦 − 3 =  
2𝑥𝑥+3

1+3𝑥𝑥−3  

 
 

c) 
1
𝑟𝑟

= 3
4𝑥𝑥
− 5

7𝑦𝑦
 

 
 

d) 
1
𝑡𝑡−6

= 5
3𝑏𝑏𝑥𝑥

− 3
𝑦𝑦

 

 
 
 

Worked solutions for the practice questions can be found amongst the worked solutions for the 
corresponding worksheet file. 
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