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2.1 Expanding and Factorising
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Expanding Single Brackets
Worked Example Your Turn

Expand:
a) 2 𝑥 − 3
b) −2(𝑥 − 3)

Expand:
a) 2 3 − 𝑥
b) −2(3 − 𝑥)
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Intelligent Practice
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Expand:

1) 3 𝑥 + 4

2) 3 4 + 𝑥

3) 3 4 − 𝑥

4) 3 𝑥 − 4

5) 3 −𝑥 − 4

6) −3 𝑥 + 4

7) −3 𝑥 − 4

8) −3 2𝑥 − 4

9) −3(4 − 2𝑥)

10) −6 2 − 𝑥

11) 6 𝑥 − 2

12) 6 𝑥 − 2𝑦

13) 6 5𝑥 − 2𝑦

14) −6 2𝑦 − 5𝑥

15) −6 2𝑦 − 5𝑥 − 7𝑧

16) −6 5𝑥 − 2𝑦 − 7𝑧

17) −6 −5𝑥 − 2𝑦 − 7𝑧

18) −(−5𝑥 − 2𝑦 − 7𝑧)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 5 and 6 the same?
• Why are the answers to questions 9 and 10 the same?



Worked Example Your Turn
Expand:
a) 2𝑥 𝑥 − 3
b) −2𝑥(𝑥 − 3)

Expand:
a) 2𝑥 3 − 𝑥
b) −2𝑥(3 − 𝑥)
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Intelligent Practice
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Expand:

1) 𝑥 𝑥 + 4

2) 𝑥 4 + 𝑥

3) 𝑥 4 − 𝑥

4) 𝑥 𝑥 − 4

5) 𝑥 −𝑥 − 4

6) −𝑥 𝑥 + 4

7) −𝑥 𝑥 − 4

8) −𝑥 2𝑥 − 4

9) −𝑥(4 − 2𝑥)

10) −3𝑥 2 − 𝑥

11) 3𝑥 𝑥 − 2

12) 3x 𝑥 − 2𝑦

13) 3𝑥 5𝑥 − 2𝑦

14) −3𝑥 2𝑦 − 5𝑥

15) −3𝑥! 2𝑦 − 5𝑥

16) −3𝑦! 2𝑦 − 5𝑥

17) −3𝑦! 2𝑦 − 5𝑥𝑦

18) −3𝑦"(2 − 5𝑥)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 5 and 6 the same?
• Why are the answers to questions 17 and 18 the same?



Worked Example Your Turn
Expand and simplify:
a) 2 𝑥 − 1 + 3 𝑥 − 4
b) 2 𝑥 − 1 − 3(𝑥 − 4)

Expand and simplify:
a) 2 𝑥 − 1 + 5 𝑥 − 4
b) 2 𝑥 − 1 − 5(𝑥 − 4)
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Intelligent Practice

Page 8

Expand and simplify:

1) 2 𝑥 + 1 + 3 𝑥 + 4

2) 3 𝑥 + 4 + 2 𝑥 + 1

3) 3 𝑥 + 1 + 2 𝑥 + 4

4) 3 𝑥 − 1 + 2 𝑥 + 4

5) 3 𝑥 + 1 + 2 𝑥 − 4

6) 3 𝑥 − 1 + 2 𝑥 − 4

7) 3 𝑥 − 1 − 2 𝑥 − 4

8) 3 𝑥 + 1 − 2 𝑥 + 4

9) 3 𝑥 + 1 − 2(2𝑥 + 4)

10) 3 𝑥 + 1 − 4 𝑥 + 2

11) 3 𝑥 + 1 − 𝑥 + 2

12) 3 𝑥 − 1 − 𝑥 − 2

13) 3 𝑥 − 1 − 5𝑥 − 2

14) 3 𝑥 − 1 − 5𝑥

15) 5𝑥 − 3 𝑥 − 1

16) 5 − 3 𝑥 − 1

17) 5 + 3 1 − 𝑥

18) 5 + 3(𝑦 − 𝑥)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 9 and 10 the same?
• Why are the answers to questions 16 and 17 the same?



Worked Example Your Turn
Expand and simplify:
a) 2𝑥 𝑥 − 1 − 3𝑥 𝑥 − 4
b) 2𝑥 𝑥 − 1 − 3(𝑥 − 4)

Expand and simplify:
a) 2𝑥 𝑥 − 1 − 5𝑥 𝑥 − 4
b) 2𝑥 𝑥 − 1 − 5(𝑥 − 4)
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Intelligent Practice
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10) 3𝑥 𝑥 + 1 − 5 𝑥 + 4

11) 3𝑥! 𝑥 + 1 − 5𝑥 𝑥 + 4

12) 3𝑥! 𝑥 − 1 − 5𝑥 𝑥 − 4

13) 3𝑥! 𝑥 − 1 − 5𝑥! − 4

14) 3𝑥! 𝑥 − 1 − 5𝑥!

15) 5𝑥! − 3𝑥! 𝑥 − 1

16) 5 − 3𝑥! 𝑥 − 1

17) 5 + 3𝑥! 1 − 𝑥

18) 5 + 3𝑥!(𝑦 − 𝑥)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 16 and 17 the same?

Expand and simplify:

1) 2𝑥 𝑥 + 1 + 3𝑥 𝑥 + 4

2) 3𝑥 𝑥 + 4 + 2𝑥 𝑥 + 1

3) 3𝑥 𝑥 + 1 + 2𝑥 𝑥 + 4

4) 3𝑥 𝑥 − 1 + 2𝑥 𝑥 + 4

5) 3𝑥 𝑥 + 1 + 2𝑥 𝑥 − 4

6) 3𝑥 𝑥 − 1 + 2𝑥 𝑥 − 4

7) 3𝑥 𝑥 − 1 − 2𝑥 𝑥 − 4

8) 3𝑥 𝑥 + 1 − 2𝑥 𝑥 + 4

9) 3𝑥 𝑥 + 1 − 2(𝑥 + 4)



Factorising into Single Brackets
Worked Example Your Turn

Factorise:
a) 12𝑥 + 18
b) 12𝑥 + 18𝑦
c) 12𝑥! + 18

Factorise:
a) 12𝑥 − 20
b) 12𝑥 − 20𝑦
c) 12𝑥" − 20
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Intelligent Practice
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Worked Example Your Turn
Factorise:
a) 12𝑥! + 18𝑥
b) 12𝑥! + 18𝑥𝑦
c) 12𝑥" + 18𝑥!

Factorise:
a) 12𝑥! − 20𝑥
b) 12𝑥! − 20𝑥𝑦
c) 12𝑥# − 20𝑥!
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Worked Example Your Turn
Factorise:
a) 𝑥#𝑦! − 𝑥"𝑦$
b) 10𝑥%𝑦# − 25𝑥"𝑦!

Factorise:
a) 𝑥!𝑦$ − 𝑥𝑦"
b) 20𝑒$𝑓! − 12𝑒!𝑓
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Fluency Practice
Factorise:

1) 3𝑎"𝑏!𝑐# + 12𝑏"𝑐!

2) 8𝑞"𝑟$ − 4𝑝$𝑞!

3) 6𝑝$𝑞#𝑟! − 20𝑝𝑞!𝑟#

4) 16𝑎$𝑏!𝑐 − 14𝑎!𝑏$𝑐!

5) 18𝑝$𝑞$ + 3𝑞$𝑟"

6) 9𝑝𝑞$𝑟 + 3𝑝𝑞"𝑟"

7) 8𝑎"𝑏 + 18𝑎"𝑏

8) 10𝑥#𝑦!𝑧! − 2𝑥!𝑦$

9) 14𝑥!𝑦!𝑧$ + 4𝑥#𝑦!𝑧!

10) 11𝑝$𝑞𝑟# − 11𝑝$𝑞"𝑟
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Definitions
Expanding and factorising single bracket:
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EXAMPLE NON-EXAMPLE

Expand 3 2𝑥 − 6 = 6x − 18 Expand 3 2𝑥 − 6 = 6𝑥 − 6

Factorise 2𝑥 − 8 = 2(𝑥 − 4) Factorise 2𝑥 − 8 = 2(𝑥 − 8)

Expand −2 𝑦 − 4 = −2𝑦 + 8 Expand −2 𝑦 − 4 = −2𝑦 − 8

Factorise 
5𝑥! − 11𝑥 = 𝑥(5𝑥 − 11)

Factorise 
5𝑥! − 11 = 𝑥(5𝑥 − 11)



Fill in the Gaps
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Expanding Double Brackets
Worked Example Your Turn

Expand and simplify:
a) 𝑥 − 3 𝑥 − 4
b) (2𝑥 − 3)(3𝑥 − 4)

Expand and simplify:
a) 𝑥 − 9 𝑥 − 12
b) 2𝑥 − 9 3𝑥 − 12
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Worked Example Your Turn
Expand and simplify:
a) 𝑥 + 3 !

b) 2𝑥 − 3 !

Expand and simplify:
a) 𝑥 − 3 !

b) 3𝑥 − 12 !
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Intelligent Practice

Page 20

Ex
pa

nd
 a

nd
 si

m
pl

ify
 fu

lly
:



Further Factorising – Grouping
Worked Example Your Turn

Factorise:
a) 𝑥𝑦 − 3𝑦
b) 𝑥 𝑥 + 1 − 3(𝑥 + 1)

Factorise:
a) 2𝑥𝑦 − 3𝑦
b) 2𝑥 𝑥 + 1 − 3(𝑥 + 1)
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Intelligent Practice
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Factorise:

1) 𝑥 𝑥 + 1 + 3 𝑥 + 1

2) 𝑥 𝑥 + 1 + 2 𝑥 + 1

3) 𝑥 𝑥 + 1 + 1 𝑥 + 1

4) 3𝑥 𝑥 + 1 + 1 𝑥 + 1

5) 3𝑥 𝑥 + 1 − 1 𝑥 + 1

6) 3𝑥 2𝑥 + 1 − 1 2𝑥 + 1

7) 3𝑥 1 + 2𝑥 − 1 2𝑥 + 1

8) 3𝑥 1 − 2𝑥 − 1 1 − 2𝑥

9) 2𝑥 1 − 2𝑥 − 1 1 − 2𝑥

10) 2𝑥(1 − 2𝑥) − 1(2𝑥 − 1)



Worked Example Your Turn
Factorise:
a) 3𝑥 𝑥 + 1 − 5 𝑥 + 1
b) 3𝑥 𝑥 + 1 ! − 5(𝑥 + 1)

Factorise:
a) 5𝑥 𝑥 + 1 − 3 𝑥 + 1
b) 5𝑥 𝑥 + 1 ! − 3(𝑥 + 1)
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Intelligent Practice
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Factorise:

1) 3𝑥 𝑥 + 1 + 2 𝑥 + 1

2) 3𝑥 𝑥 + 1 − 2 𝑥 + 1

3) 3𝑥 𝑥 + 1 − 1 𝑥 + 1

4) 3𝑥 𝑥 + 1 − 𝑥 + 1

5) 3𝑥 𝑥 + 1 − 4 𝑥 + 1

6) 3𝑥 𝑥 + 1 ! − 4 𝑥 + 1

7) 3𝑥 𝑥 + 1 ! − 2 𝑥 + 1

8) 3𝑥 𝑥 + 1 ! − 2𝑥 𝑥 + 1

9) 3𝑥 𝑥 + 1 ! − 2𝑥 + 1 𝑥 + 1

10) 3𝑥 𝑥 + 1 " − 2𝑥 + 1 𝑥 + 1 !



Worked Example Your Turn
Factorise:
2𝑥! + 2𝑥 − 3𝑥 − 3

Factorise:
2𝑥! − 2𝑥 − 3𝑥 + 3

Page 25



Intelligent Practice
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Factorise:

1) 𝑥! + 2𝑥 + 3𝑥 + 6

2) 𝑥! + 3𝑥 + 2𝑥 + 6

3) 3𝑥! + 3𝑥 + 2𝑥 + 2

4) 3𝑥! + 3𝑥 + 4𝑥 + 4

5) 3𝑥! − 3𝑥 + 4𝑥 − 4

6) 3𝑥! − 3𝑥 − 4𝑥 + 4

7) 3𝑥! + 3𝑥 − 4𝑥 − 4

8) 3𝑥! − 4𝑥 + 3𝑥 − 4

9) 5𝑥! − 4𝑥 + 5𝑥 − 4

10) −5𝑥! + 4𝑥 − 5𝑥 + 4



Worked Example Your Turn
Factorise:
a) 3𝑥! + 3𝑥 − 5𝑥 − 5
b) 3𝑥! − 5𝑥 + 3𝑥 − 5

Factorise:
a) 5𝑥! + 5𝑥 − 3𝑥 − 3
b) 5𝑥! − 3𝑥 + 5𝑥 − 3
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Intelligent Practice
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Factorise:

1) 3𝑥! + 3𝑥 + 2𝑥 + 2

2) 3𝑥! + 3𝑥 − 2𝑥 − 2

3) 3𝑥! + 3𝑥 − 1𝑥 − 1

4) 3𝑥! + 3𝑥 − 𝑥 − 1

5) 3𝑥! + 3𝑥 − 4𝑥 − 4

6) 3𝑥! − 4𝑥 + 3𝑥 − 4

7) 3𝑥! + 4𝑥 − 3𝑥 − 4

8) 6𝑥! + 8𝑥 − 6𝑥 − 8

9) 6𝑥! + 9𝑥 − 6𝑥 − 9

10) −6𝑥! − 9𝑥 + 6𝑥 + 9



Factorising a Monic Quadratic
Definition:
A quadratic is an expression involving a sum of powers of a 
variable where the highest power is 2.

The general form of a quadratic expression is: 𝑎𝑥! + 𝑏𝑥 + 𝑐
where a, b and c are numbers, a ≠ 0 and x is the variable.

Monic means you have a single 𝑥!, i.e. 𝑎 = 1 in the general form 
𝑎𝑥! + 𝑏𝑥 + 𝑐
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Example Non-Example

3𝑥! − 9 3𝑥 − 9

𝑥 − 3𝑥! − 9 3𝑥" − 9

5𝑦! + 7𝑦 5𝑦! + 7𝑥

3𝑎! − 9𝑎 + 2 −9𝑎 + 2𝑏

Monic Quadratic Non-Monic Quadratic

𝑥! − 9 3𝑥! − 9

𝑥! + 𝑥 𝑥 − 3𝑥! − 9

6 + 8𝑦 − 𝑦! 5𝑦! + 7𝑦

15 − 𝑎! 3𝑎! − 9𝑎 + 2



Sum and Product
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Sum is Positive Sum is Negative

Product is 
Positive

Positive and 
Positive

Negative and 
Negative

Product is 
Negative

Positive and 
Negative

where the size of 
the positive is 

greater than the 
size of the 
negative

Positive and 
Negative

where the size of 
the negative is 

greater than the 
size of the 

positive

Sum is Positive Sum is Negative

Product is 
Positive

___ × ___ = 14
___ + ___ = 9

___ × ___ = 14
___ + ___ = −9

Product is 
Negative

___ × ___ = −14
___ + ___ = 5

___ × ___ = −14
___ + ___ = −5



Intelligent Practice
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☐ ×☐ = 18
☐+☐ = 11

☐ ×☐ = 20
☐+☐ = 9

☐ ×☐ = 180
☐+☐ = −36

☐ ×☐ = −18
☐+☐ = 7

☐ ×☐ = −20
☐+☐ = −1

☐ ×☐ = −252
☐+☐ = −36

☐ ×☐ = −18
☐+☐ = −7

☐ ×☐ = −20
☐+☐ = 1

☐ ×☐ = 252
☐+☐ = 48

☐ ×☐ = 18
☐+☐ = −11

☐ ×☐ = 20
☐+☐ = −9

☐ ×☐ = 432
☐+☐ = 48

☐ ×☐ = 18
☐+☐ = −9

☐ ×☐ = −36
☐+☐ = −9

☐ ×☐ = 576
☐+☐ = 48

☐ ×☐ = −18
☐+☐ = 3

☐ ×☐ = −36
☐+☐ = 0

☐ ×☐ = −576
☐+☐ = 0



Worked Example Your Turn
Factorise:

𝑥! + 10𝑥 + 24

𝑥! − 10𝑥 + 24

𝑥! + 10𝑥 − 24

𝑥! − 10𝑥 − 24

Factorise:

𝑥! + 9𝑥 + 20

𝑥! − 9𝑥 + 20

𝑥! + 9𝑥 − 10

𝑥! − 9𝑥 − 10
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Factorising a Non-Monic Quadratic
• Multiply the coefficient of 𝑥! and the constant.

• Find two numbers that multiply to give this value and add to 
give the coefficient of 𝑥.

• Write the quadratic with the 𝑥-term split into two 𝑥-terms using 
these numbers.

• Factorise the pair of terms.

• Factorise again, taking the bracket as the common factor.

• Check by expanding.
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Worked Example Your Turn
Factorise:
3𝑥! + 10𝑥 + 8

Factorise:
3𝑥! − 10𝑥 + 8
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Worked Example Your Turn
Factorise:
3𝑥! + 2𝑥 − 8

Factorise:
3𝑥! − 2𝑥 − 8
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Worked Example Your Turn
Factorise:
6𝑥! + 20𝑥 + 16

Factorise:
6𝑥! − 2𝑥 − 4
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Intelligent Practice
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Factorise:

1) 3𝑥! + 5𝑥 + 2

2) 3𝑥! + 8𝑥 + 4

3) 3𝑥! + 11𝑥 + 6

4) 3𝑥! + 7𝑥 − 6

5) 3𝑥! + 4𝑥 − 4

6) 3𝑥! + 1𝑥 − 2

7) 3𝑥! + 𝑥 − 2

8) 3𝑥! − 𝑥 − 2

9) 3𝑥! − 4𝑥 − 4

10) 3𝑥! − 7𝑥 − 6

11) 3𝑥! − 11𝑥 + 6

12) 3𝑥! − 8𝑥 + 4

13) 3𝑥! − 5𝑥 + 2

14) 2 3𝑥! − 5𝑥 + 2

15) 6𝑥! − 10𝑥 + 4

16) 𝑥! − 10𝑥 + 24

17) 𝑥! − 10𝑥 − 24

18) 2x! − 20x − 48

19) 2𝑥! − 29𝑥 − 48

20) −2𝑥! + 29𝑥 + 48



Difference of Two Squares
• The coefficient of the variable is a square number.

• The power of the variable must be even.

• One term will be negative AND the other term will be positive.

• The constant must be a value that can be square rooted.

𝑎! − 𝑏! = (a + b)(a − b)
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Example Non-Example

𝑥! − 9 𝑥! −8

9 − 𝑥! 9 − 3𝑥!

4𝑦! − 36 5𝑦! − 36



Worked Example Your Turn
Factorise:

𝑥! − 4

4 − 𝑥!

2𝑥! − 8

16𝑥! − 25

Factorise:

𝑥! − 9

9 − 𝑥!

3𝑥! − 27

16𝑥! − 9
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Intelligent Practice
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Factorise:

1) 𝑥! − 16

2) 𝑥! − 25

3) 𝑥! − 36

4) −36 + 𝑥!

5) 36 − 𝑥!

6) 4 − 𝑥!

7) 36 − 9𝑥!

8) 9𝑥! − 36

9) 100 − 9𝑥!

10) 100 − 𝑥!

11) 200 − 2𝑥!

12) 300 − 3𝑥!

13) 300 − 27𝑥!

14) 300 − 12𝑥!

15) 12𝑥! − 300

16) 12𝑥! − 3𝑦!

17) 3𝑥! − 3𝑦!

18) 9𝑥! − 9𝑦!

19) 9𝑥# − 9𝑦!

20) 9𝑥# − 9𝑦&



2.2 Functions Part 1
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Prerequisite Work – Solving Equations

Page 42



Functions – The Basics
What is a function? A function is like a number machine in that you 
INPUT a value and perform some operations to OUTPUT a value.

Notation:
To denote the above we use function notation ‘f(x)’, i.e. for the 
above

𝑓 𝑥 = 2𝑥 − 1
So here 𝑥 represents the input.  We know that an input of 3 become 
5, so we denote as:

𝑓 3 = 5

Uses:
• Substitution: Evaluate 𝑔 2 if 𝑔 𝑥 = %&'

!

• Solving: Solve ℎ 𝑎 = 18 if ℎ 𝑥 = 3(𝑥 + 2)
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Worked Example Your Turn
If 𝑓 𝑥 = '

"
+ 2, evaluate:

a) 𝑓 3
b) 𝑓 −6

If 𝑔 𝑥 = '
#
− 5, evaluate:

a) 𝑔 24
b) 𝑔 4
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Worked Example Your Turn
If 𝑓 𝑥 = 𝑥! + 3, evaluate:
a) 𝑓 4
b) 𝑓 −2

If 𝑔 𝑥 = 𝑥! − 4, evaluate:
a) 𝑔 5
b) 𝑔 −2
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Worked Example Your Turn
If 𝑓 𝑥 = '

"
+ 2, find 𝑥 when 

𝑓 𝑥 = 8
If 𝑔 𝑥 = '

#
− 5, find 𝑥 when 

𝑔 𝑥 = −2
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Worked Example Your Turn
If 𝑓 𝑥 = 𝑥! + 3, find 𝑥
when 𝑓 𝑥 = 19

If 𝑔 𝑥 = 𝑥! − 4, find 𝑥
when 𝑔 𝑥 = 21
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Fluency Practice
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Worked Example Your Turn
If 𝑓 𝑥 = 𝑥! − 2, evaluate:
a) 𝑓 𝑥 − 2
b) 𝑓 2𝑥

If 𝑔 𝑥 = 𝑥! + 3, evaluate:
a) 𝑔 𝑥 − 3
b) 𝑔(3𝑥)
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Worked Example Your Turn
If 𝑓 𝑥 = 3𝑥! − 2, evaluate:
a) 𝑓 𝑥 − 2
b) 𝑓 2𝑥

If 𝑔 𝑥 = 5𝑥! + 3, evaluate:
a) 𝑔 𝑥 − 3
b) 𝑔(3𝑥)

Page 50



Worked Example Your Turn
If 𝑓 𝑥 = 3𝑥! − 5𝑥 − 2, 
evaluate 𝑓 𝑥 − 2

If 𝑔 𝑥 = 5𝑥! − 2𝑥 + 3, 
evaluate 𝑔 𝑥 − 3

Page 51



Fluency Practice

Page 52

 
 

 

1.  The function f is such that f(x) = 5x + 2 

Find (a)   f(3)  (b)   f(7)  (c)   f(−4)  

 (d)   f(−2)  (e)   f(−0.5)  (f)   f(0.3) 

 
2.  The function f is such that f(x) = x2 − 4 

Find (a)   f(4)  (b)   f(6)  (c)   f(−2)   

 (d)   f(−6)  (e)   f(−0.2)  (f)   f(0.9) 
 

3.  The function g is such that g(x) = x3 − 3x2 – 2x + 1 

Find (a)   g(0)  (b)   g(1)  (c)   g(2)   

 (d)   g(−1)  (e)   g(−0.4)  (f)   g(1.5) 
 

4.  The function f is such that   

Find (a)   f(0)  (b)   f(1)  (c)   f(2)   

 (d)   f(−1)  (e)   f(−0.7)  (f)   f(1.5) 

 
5. f(x) = 3x2 – 2x – 8 

Express f(x + 2) in the form ax2 + bx 
 

6.  The functions f and g are such that 
 f(x) = 3x – 5     and     g(x) = 4x + 1  

(a)   Find (i)  f(−1)  (ii)   g(2) 
(b)   Find the value of x for which f(x) = g(x). 

 
7.  The functions f and g are such that 

  f(x) = 2x2 – 1      and     g(x) = 5x + 2  

(a)   Find f(−3) and g(−5) 
(b)   Find the two values of x for which f(x) = g(x). 
  

52)(f += xx

EXERCISE 1: 



2.3 Changing the Subject of a Formula
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Changing the Subject – Without Factorising
Worked Example Your Turn

Make 𝑥 the subject of the 
following formulae:
𝑦 = 𝑚𝑥 + 𝑐

Make 𝑥 the subject of the 
following formulae:
𝑦 = 𝑎𝑏𝑥 + 𝑐
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Make 𝑥 the subject for each of the following formulae:

1)   𝑦 = 𝑎𝑥 + 𝑏

2)   𝑦 = 𝑏! + 𝑎𝑥

3)   𝑦 = 𝑎𝑥 + 𝑏𝑐𝑑

4)   𝑦 = 𝑑!𝑒𝑓 + 𝑎𝑥

5)   𝑦 = 𝑎𝑥 − 𝑏

6)   𝑦 = − 𝑏 + 𝑎𝑥

7)   𝑦 = 𝑎𝑥 − 𝑏𝑐𝑑

8)   𝑦 = − 𝑏𝑐𝑑 + 𝑎𝑥



Worked Example Your Turn
Make 𝑥 the subject of the 
following formulae:
a) 𝑦 = '

(
+ 𝑐

b) 𝑦 = − '
)*
+ 𝑐!

Make 𝑥 the subject of the 
following formulae:
a) 𝑦 = '

+,
+ 𝑐

b) 𝑦 = − '
-.
+ 𝑒!
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Make 𝑥 the subject for each of the following formulae:

1)   𝑦 = '
+
+ 𝑐

2)   𝑦 = − '
+
+ 𝑐

3)   𝑦 = '
+!
− 𝑐

4)   𝑦 = − '
+!
− 𝑐

5)   𝑦 = '
,-
+ 𝑞𝑟𝑠

6)   𝑦 = − '
,-
− 𝑞𝑟𝑠



Worked Example Your Turn
Make 𝑥 the subject of the 
following formulae:
𝑦 = 𝑝(𝑥 + 𝑞)

Make 𝑥 the subject of the 
following formulae:
𝑦 = 𝑝(𝑥 − 𝑞)
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Worked Example Your Turn
Make 𝑎 the subject of the 
following formulae:
a) 2𝑎! = 𝑐
b) 2 𝑎 = 𝑐

Make 𝑎 the subject of the 
following formulae:
a) 2(𝑎 + 𝑏)!= 𝑐
b) 2 𝑎 − 𝑏 = 𝑐
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Make 𝑎 the subject for each of the following formulae:

1)   2𝑎! + 𝑏 = 𝑐

2)   2𝑎! − 𝑏 = 𝑐

3)   6𝑎! − 𝑏 = 𝑐

4)   2 𝑎 − 2𝑏 ! + 𝑏 = 𝑐

5)   2 𝑎 + 2𝑏 ! − 𝑏 = 𝑐

6)   6 𝑎 + 2𝑏 ! − 𝑏 = 𝑐

1)   2 𝑎 + 𝑏 = 𝑐

2)   2 𝑎 − 𝑏 = 𝑐

3)   6 𝑎 − 𝑏 = 𝑐

4)   2 𝑎 − 2𝑏 + 𝑏 = 𝑐

5)   2 𝑎 + 2𝑏 − 𝑏 = 𝑐

6)   6 𝑎 + 2𝑏 − 𝑏 = 𝑐



Changing the Subject – With Factorising
Worked Example Your Turn

Make 𝑥 the subject of the 
following formula:
𝑎𝑥 + 𝑎𝑦 = 𝑐𝑥 + 𝑏𝑦

Make 𝑥 the subject of the 
following formula:
𝑦𝑥 + 𝑤𝑧 = 3𝑥𝑧 + 3𝑦𝑧
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Make 𝑥 the subject for each of the following formulae:

1) 5𝑥 + 𝑏 = 2𝑥 + 𝑎

2) 5𝑥 + 𝑏𝑑 = 2𝑥 + 𝑎𝑐

3) 𝑏𝑥 + 5 = 𝑎𝑥 + 2

4) 𝑏𝑥 + 5𝑑 = 𝑎𝑥 + 2𝑐

5) 5 𝑥 + 𝑏 = 2 𝑥 + 𝑎

6) 5 𝑥 + 𝑏𝑑 = 2

7) 𝑏 𝑥 + 5 = 𝑎 𝑥 + 2

8) 𝑏(𝑥 + 5𝑑) = 𝑎(𝑥 + 2𝑐)



Worked Example Your Turn
Make 𝑥 the subject of the 
following formula:

𝑤 =
𝑥 + 𝑎
𝑥 − 𝑎

Make 𝑥 the subject of the 
following formula:

𝑤 =
𝑥 + 2𝑦
𝑥 − 𝑦
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Make 𝑥 the subject for each of the following formulae:

1) 𝑤 = $'/$,
'/+

2) 𝑤 = $'/$,
#'/#+

3) 𝑤 = $'/$,
"'0"+



Worked Example Your Turn
Make 𝑎 the subject of the 
following formula:
𝑎𝑥 + 𝑎𝑦 = 3

Make 𝑎 the subject of the 
following formula:
𝑎𝑘 + 𝑎𝑚 = 5
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Worked Example Your Turn
Make 𝑎 the subject of the 
following formula:
𝑎𝑥 + 2𝑦 = 5𝑦 + 𝑎𝑚

Make 𝑎 the subject of the 
following formula:
𝑎𝑏 + 3𝑦 = 7𝑦 + 𝑎𝑘
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2.4 Functions Part 2
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Inverse Functions
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Worked Example Your Turn
Find the inverse function:
𝑓 𝑥 = 3𝑥 − 5

Find the inverse function:
𝑔 𝑥 = 4𝑥 + 2
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Worked Example Your Turn
Find the inverse function:

𝑓 𝑥 =
2𝑥 + 3
4

Find the inverse function:

𝑔 𝑥 =
4𝑥 − 3
2
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Worked Example Your Turn
Find the inverse function:

𝑓 𝑥 =
2

𝑥 − 3

Find the inverse function:

𝑔 𝑥 =
3

𝑥 + 2
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Worked Example Your Turn
Find the inverse function:

𝑓 𝑥 =
2

3 − 4𝑥

Find the inverse function:

𝑔 𝑥 =
4

5 − 3𝑥
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Worked Example Your Turn
Find the inverse function:
𝑓 𝑥 = 3 𝑥 − 2

Find the inverse function:
𝑔 𝑥 = 4 𝑥 + 5
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1.  Find the inverse function, f −1(x), of the following functions: 

 
(a)   f(x) =  3x − 1    (b)   f(x) =  2x + 3 
 
(c)   f(x) = 1 – 2x    (d)   f(x) =  x2 + 5 
 
(e)   f(x) =  6(4x – 1)       (f)   f(x)  =  4 − x 
 
(g)   f(x) =  3x2 − 2    (h)   f(x) =  2(1 − x) 
 

(i)    f(x) =      (j)   f(x) =    

 
2.  The function f is such that f(x) = 7x − 3 

(a)   Find f −1(x). 

(b)   Solve the equation f −1(x) = f(x). 

 

3.  The function f is such that f(x) =      

(a)   Find f −1(x). 

(b)   Solve the equation f −1(x) = f(x). 
 

4. The function f is such that f(x) = ,    x ≠ −4.       

 Evaluate f −1(3).   [Hint:  First find f −1(x) and then substitute for x = −3] 
 

5. f(x) = ,    x R,  x ≠ −3 

 (a)   If f −1(x) = −5, find the value of x.            

 (b)   Show that ff −1(x) = x 

 
6. Functions f and g are such that 

 f(x) = 3x + 2   g(x) = x2 + 1 

 Find an expression for (fg)−1(x)  [Hint:  First find fg(x) ] 
 
  

1
2
+x 2

1
-
+
x
x

2
8
+x

4
1
+x

3+x
x

Î

EXERCISE 3: 


