
Rearranging Formulas
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1: ‘Undoing’ to Unlock
Make 𝑥 the subject of the formula.
! Undo the last thing done to the subject each time 

by doing the opposite.

𝑦 = 𝑥 − 2 𝑥 = 𝑦 + 2

𝑦 = 3𝑥 + 2 𝑥 =
𝑦 − 2
3

𝑦 = 𝑥 + 1 𝑥 = 𝑦 − 1 !

𝑦 =
𝑥! − 𝑎
4

𝑥 = ± 4𝑦 + 𝑎

?

?

?

?
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2: Subject trapped in a negative term

When the subject is within the first argument of a 
subtraction, it’s easy to ‘release’.

𝑦 = 2𝒙 − 3 2𝒙 = 𝑦 + 3?

However, it’s a tiny bit harder if the subject is in the 
term being subtracted. 

𝑦 = 3 − 2𝑥 𝑦 + 2𝑥 = 3
2𝑥 = 3 − 𝑦

?

?
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How could you rearrange the numbers in 9 − 5 = 4 to get another subtraction?
9 − 4 = 5

This suggests you can swap the thing you’re subtracting with the 
result. (i.e. Only the thing to the left of the subtraction stays put)

Examples:

𝑎 − 𝑥 = 𝑏
𝒂 − 𝒃 = 𝒙

𝑦𝑧! − 𝑎𝑥! = 𝑏𝑦
𝒂𝒙𝟐 = 𝒚𝒛𝟐 − 𝒃𝒚

𝒙𝟐 =
𝒚𝒛𝟐 − 𝒃𝒚

𝒂

𝒙 = ±
𝒚𝒛𝟐 − 𝒃𝒚

𝒂

?
?

?
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Exercise 
In each case make 𝑥 the subject of the formula. 

1 −
𝑎
2 𝑏 − 𝑥! = 𝑐

𝑎𝑏 = 𝑐! − 𝑑 𝑥

1

2
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Exercise 
In each case make 𝑥 the subject of the formula. 

𝑦 = 1 − 1 − 1 − 𝑥

𝑎 −
𝑏 − 𝑐 𝑥
𝑑 + 𝑒

= 𝑓 − 𝑔

3

4

6



𝑥 =
𝑞
𝑦
− 1

3: Subject trapped in a denominator
When the subject is in the numerator of a fraction, it’s easy to ‘release’ the subject 
from the fraction.

𝑦 =
𝑥
𝑞 𝑥 = 𝑞𝑦?

But it’s a bit harder if the subject is in the denominator…

𝑦 =
𝑞

𝑥 + 1 𝑦 𝑥 + 1 = 𝑞
𝑥 + 1 =

𝑞
𝑦?

?

?
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! Isolate the fraction on one side of the equation, then multiply by denominator.

𝑎 =
𝑏 − 𝑐
𝑥

𝑎
𝑥
+ 𝑏 = 𝑐

𝒂
𝒙
= 𝒄 − 𝒃

𝒂 = 𝒙 𝒄 − 𝒃
𝒂

𝒄 − 𝒃
= 𝒙

1 2

?
?
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How would you rearrange the numbers in !"# = 3 to get another division?

12
3
= 4?

Examples:

𝑐 =
𝑏

4 − 2𝑥
4 − 2𝑥 =

𝑏
𝑐

𝑎 − 𝑏!

𝑥 + 1 = 𝑐

𝒙 + 𝟏 =
𝒂 − 𝒃𝟐

𝒄

𝑦 =
𝑦!

𝑥 + 𝑦 − 2
a

b

?

?
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4: ‘Cross multiplying’

If you have just a fraction on each side of the equation, you can ‘cross 
multiply’.

𝑎
𝑏

𝑐
𝑑

=

Examples:
Make 𝑥 the subject:

𝑎 + 1
𝑏 =

𝑐
𝑥

𝒙 𝒂 + 𝟏 = 𝒃𝒄

𝒙 =
𝒃𝒄
𝒂 + 𝟏

𝑏!

𝑥 − 1 =
𝑐
𝑑

𝒃𝟐𝒅 = 𝒄 𝒙 − 𝟏
𝒃𝟐𝒅
𝒄 = 𝒙 − 𝟏

𝒃𝟐𝒅
𝒄 + 𝟏 = 𝒙?

?

1

2
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Exercise 
In each case make 𝑥 the subject of the formula. 

𝑦 =
1

𝑏 − 𝑎𝑥!

𝑎
𝑏 − 2𝑥

=
2
𝑐

2

?1

?

11



What if the subject appears multiple times?

Make 𝑥 the subject of:
2𝑥 + 𝜋𝑥 = 3
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More examples
Make 𝑥 the subject of:

𝑦 =
𝑥 + 1
2𝑥

2𝑥𝑦 = 𝑥 + 1
2𝑥𝑦 − 𝑥 = 1
𝑥 2𝑦 − 1 = 1

𝑥 =
1

2𝑦 − 1

?
?
?

?

Make 𝑥 the subject of:

𝑞 =
2𝑥 + 1
2𝑥 − 1

𝑞 2𝑥 − 1 = 2𝑥 + 1
2𝑥𝑞 − 𝑞 = 2𝑥 + 1
2𝑥𝑞 − 2𝑥 = 1 + 𝑞
𝑥 2𝑞 − 2 = 1 + 𝑞

𝑥 =
1 + 𝑞
2𝑞 − 2

?
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Make a the subject of 
the formula:

𝑃 =
𝑛! + 𝑎
𝑛 + 𝑎

Make 𝑥 the subject of the 
formula 𝑥 + 1 = 𝑎𝑥 + 3

Method Reminder:
1. Isolate subject on one side (and other terms of other side).
2. Factorise it.

𝑥 − 𝑎𝑥 = 2
𝑥 1 − 𝑎 = 2

𝑥 =
2

1 − 𝑎
?

𝑃 𝑛 + 𝑎 = 𝑛! + 𝑎
𝑃𝑛 + 𝑃𝑎 = 𝑛! + 𝑎
𝑃𝑛 − 𝑛! = 𝑎 − 𝑃𝑎
𝑃𝑛 − 𝑛! = 𝑎 1 − 𝑃

𝑎 =
𝑃𝑛 − 𝑛!

1 − 𝑃

?
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Exercise 

1 Make 𝑥 the subject of:

𝑦 =
𝑎 − 𝑏𝑥
1 + 𝑎𝑥 →

Make 𝑣 the subject of:
1
𝑢 +

1
𝑣 =

1
𝑓

2

?

?

?
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Further Exercises
In all cases make 𝑥 the subject.

𝑎 =
𝑎𝑥 + 𝑎!

𝑏𝑥 + 1

𝑎 =
3𝑥 + 1
4 − 2𝑥

a

b
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