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

Expand and simplify:
a) ! + 3 ! − 7
b) 2! + 3 3! − 7

Dr Frost 299a, 299b, 299c, 299d, 299f, 299g, 299h and 299i
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Expand and simplify:
a) ! − 3 !

b) 2! − 3 !

Expand and simplify:
a) ! − 7 !

b) 3! − 7 !

Dr Frost 299e
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Expand and simplify:
(4!"# − 3)(2!# − 3)

Expand and simplify:
(*$ − 7)(9*"$ + 1)

Dr Frost 299m



Worked Example Your Turn

Page 22

Expand and simplify:
a)  (8!! − 7!)(4!! + 9! − 5)
b)  (8!! − 9! + 4)(6!! + 5!)

Expand and simplify:
a) 9*! − 7* 5*! + 4* + 5
b)  (5*! − 6* + 7)(5*! + 8*)

Dr Frost 299j and 299k
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Fill in the Blanks Expanding Harder Brackets 
 

Double Brackets 
Form Grid Expanded Form Simplified 

Expanded Form 

𝑥(𝑥2 + 2𝑥 + 3) 
× 𝑥2 +2𝑥 +3 

𝑥3 + 2𝑥2 + 3𝑥 𝑥3 + 2𝑥2 + 3𝑥 
𝑥 𝑥3 +2𝑥2 +3𝑥 

2𝑥(𝑥2 − 𝑥 + 4) 
× 𝑥2 −𝑥 +4 

  
2𝑥 2𝑥3   

(𝑥 + 1)(𝑥2 + 3𝑥 + 2) 

× 𝑥2 +3𝑥 +2 

𝑥3 + 3𝑥2 + 2𝑥 + 𝑥2 +             𝑥 𝑥3 +3𝑥2 +2𝑥 

+1 +𝑥2   

(𝑥 + 2)(𝑥2 + 4𝑥 − 3) 

× 𝑥2 +4𝑥 −3 

  𝑥 𝑥3 +4𝑥2 −3𝑥 

+2   −6 

(𝑥 − 4)(𝑥2 − 𝑥 + 5) 

× 𝑥2 −𝑥 +5 

  𝑥    

−4 −4𝑥2 +4𝑥  
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(𝑥 + 5)(2𝑥2 + 𝑥 − 1) 

× 2𝑥2 +𝑥 −1 

  𝑥    

+5    

(𝑥 − 3)(3𝑥2 + 2𝑥 − 1) 

× 3𝑥2 +2𝑥 −1 

  𝑥    

−3    

(2𝑥 + 1)(𝑥2 − 5𝑥 + 2) 

×    

      

    

(3𝑥 − 2)(6 − 3𝑥 − 𝑥2) 

×    

      

    

(7 − 2𝑥)(6 − 𝑥 − 3𝑥2) 

×    

      

    
 



Worked Example Your Turn
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Expand and simplify:
a)  4!(2! − 5)(3! + 3)
b)  5* 3* − 2 !

Expand and simplify:
a)  3*(2* − 3)(2* − 6)
b)  3! 2! − 6 !

Dr Frost 299l
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Expand and simplify:
3! − 6 3! + 1 − 4!(! + 1)

Expand and simplify:
2! − 2 ! − 4 − 3(! + 2)

Dr Frost 299n and 299o
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Expand and simplify:
! + 5 2! − 1 − 2! + 3 !

Expand and simplify:
2! + 5 ! − (3! − 4)(3! + 6)

Dr Frost 299p and 299q
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Expand and simplify:
2! + 3 ! − 2! − 1 !

Expand and simplify:
3! − 1 ! − 2! − 3 !

Dr Frost 299r
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Expand and simplify:

3 − 50
!

Expand and simplify:

2 − 4*
!

Dr Frost 299s



Extra Notes

Page 32



2 Factorising by Grouping

Page 34



Worked Example Your Turn

Page 37

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

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

Dr Frost 365a



Worked Example Your Turn

Page 38

Factorise:
a)  2 ! + 8 ! − 6 ! + 8
b)  2(! + 8) − 6 ! + 8 !

Factorise:
a)  8 ! + 2 − 4 ! + 2 !

b)  8 ! + 2 ! − 4(! + 2)

Dr Frost 365c
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Factorise:
a) 2 − 9 2 − 4 − 2(2 − 4)
b) ! − 7 $ + ! + 3 ! − 7 %

Factorise:
a) ! − 8 ! − 1 − 5(! − 1)
b) * − 3 # + * − 8 * − 3 $

Dr Frost 365b and 365d
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Factorise 35!2 − 20! + 212 − 12 Factorise 106! − 356 + 16! − 56

Dr Frost 365f
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Factorise:
a)  2!! + 2! − 3! − 3
b)  2!! + 2! + 3! + 3

Factorise:
a)  2!! − 2! − 3! + 3
b)  2!! − 2! + 3! − 3
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By grouping together pairs of terms, fully factorise:
62% − 362! + 122 − 72

By grouping together pairs of terms, fully factorise:
6!% − 18!! + 15! − 45

Dr Frost 365j
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By considering groups of terms, factorise fully:
5!! − 9! − 2 − 4!* + 8*

By considering groups of terms, factorise fully:
22! − 92 − 5 + 624 + 34

Dr Frost 365q



Extra Notes

Page 45



3 Factorising Quadratics

Page 46



Sum and Product

Page 48

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
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___	×	___ = 140
___ + ___ = −33

___	×	___ = 280
___ + ___ = −43
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Quadratics

Page 53



Worked Example Your Turn
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Factorise:
3!! + 10! + 8

Factorise:
3!! − 10! + 8

Dr Frost 364a and 364b
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Factorise:
3!! + 2! − 8

Factorise:
3!! − 2! − 8

Dr Frost 364c and 364d
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Fill in the Blanks Factorising Harder Quadratics (𝑎𝑥2 + 𝑏𝑥 + 𝑐) 
 

Quadratic 𝒂 × 𝒄 × to give 𝒂𝒄 
+ to give 𝒃 

Split the middle 
term Group and Factorise Factorised 

Quadratic 

2𝑥2 + 7𝑥 + 6 12 +4, +3 2𝑥2 + 4𝑥 + 3𝑥 + 6 2𝑥(𝑥 + 2) + 3(𝑥 + 2) (2𝑥 + 3)(𝑥 + 2) 

3𝑥2 + 19𝑥 + 6 18 +18, +1 3𝑥2 + 18𝑥 + 𝑥 + 6 3𝑥(𝑥 + 6) + 1(𝑥 + 6)  

8𝑥2 + 6𝑥 − 9 −72 +12, −6    

5𝑥2 + 12𝑥 − 9      

9𝑥2 − 9𝑥 − 10      

6𝑥2 + 𝑥 − 5      

8𝑥2 − 18𝑥 + 7    2𝑥(4𝑥 − 7) − 1(4𝑥 − 7)  

4𝑥2 − 12𝑥 + 5      

  +15, +2 6𝑥2 + 15𝑥 + 2𝑥 + 5   

    4𝑥(3𝑥 − 2) + 5(3𝑥 − 2)  

     (5𝑥 − 4)(2𝑥 + 1) 
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Finish factorising:
a) ! + 2 10! + 50
b)  (4! + 2)(10! + 50)

Finish factorising:
a) ! + 2 5! + 15
b)  (4! + 2)(5! + 15)
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Factorise:
6!! + 20! + 16

Factorise:
6!! − 4! − 16

Dr Frost 364e
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Factorise:
!! + 20! + 96

Factorise:
!! − 4! − 96

Dr Frost 362a, 362b, 362c and 362d
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+
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𝑥2
+
7𝑥

−
30

 
 

×
 

 
 

 
 

 

 
 

 
 

 

𝑥2
−
19
𝑥
−
42

 
 

×
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(𝑥
+
2)

 
(𝑥

+
5)

 
𝑥2

+
2𝑥

+
5𝑥

+
10

 
𝑥2

+
7𝑥

+
10

 

(𝑥
−
3)

 
(𝑥

+
6)

 
 

 

(𝑥
+
4)

 
(𝑥

−
5)

 
 

 

(𝑥
−
3)

 
(𝑥

−
2)

 
 

 

(𝑥
+
3)

 
 

𝑥2
+
3𝑥

+
7𝑥

+
21

 
 

 
(𝑥

+
1)

 
𝑥2

−
5𝑥

+
𝑥
−
5 

 

 
(𝑥

+
2)

 
 

𝑥2
+
11
𝑥
+
18

 

(𝑥
+
5)

 
 

 
𝑥2

+
2𝑥

−
15

 

 
(𝑥

−
2)

 
 

𝑥2
−
6𝑥

+
8 

 
(𝑥

−
4)

 
 

𝑥2
+
5𝑥

−
36

 

 
 

𝑥2
+
4𝑥

+
7𝑥

+
28

 
𝑥2

+
11
𝑥
+
28

 

 
 

𝑥2
+
4𝑥

+
2𝑥

+
8 

𝑥2
+
6𝑥

+
8 

 
 

 
𝑥2

+
10
𝑥
+
9 

 
 

 
𝑥2

+
13
𝑥
+
40

 

 
 

𝑥2
−
4𝑥

−
3𝑥

+
12

 
𝑥2

−
7𝑥

+
12

 

 
 

 
𝑥2

+
2𝑥

−
35

 

 
 

 
𝑥2

+
4𝑥

−
12

 

 
 

 
𝑥2

−
7𝑥

+
6 

 
 

 
𝑥2

−
12
𝑥
+
20

 

 
 

 
𝑥2

−
8𝑥

+
16

 
 



Worked Example Your Turn
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Show that ! + 5 ! + ! + 8 ! − ! + 11 ! can be expressed 
in the form ! + 2 ! + 4  where 2 and 4 are constants to be 
found and 2 < b

Show that ! + 7 ! + ! + 8 ! − ! + 9 ! can be expressed 
in the form ! + 2 ! + 4  where 2 and 4 are constants to be 
found and 2 < b

Dr Frost 362e



Worked Example Your Turn

Page 73

Factorise:
−x! − 11x − 28

Factorise:
−x! + 5x − 6

Dr Frost 364g
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Factorise:
−6!! − 19! + 7

Factorise:
−12!! + 11! − 2

Dr Frost 364h



Worked Example Your Turn
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Factorise:
6!! + 41! + 30 − (! + 6)(! + 7)

Factorise:
6!! + 22! + 12 − (! + 3)(! + 5)

Dr Frost 365e



Worked Example Your Turn
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Factorise:
6!! − 23!* + 20*!

Factorise:
5!! − 17!* + 6*!

Dr Frost 365h
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4 Difference of Two Squares

Page 78



Worked Example Your Turn

Page 81

Factorise:
a)  !! − 9
b)  9 − !!
c)  !! − 9*&
d)  16!! − 9*&

Factorise:
a)  !! − 25
b)  25 − !!
c)  !! − 25*$
d)  16!! − 25*$

Dr Frost 363a, 363b and 363c
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Factorise:
a)  2!! − 8
b)  2!! − 8*&

Factorise:
a)  2!! − 50
b)  2!! − 50*$

Dr Frost 363d
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Factorise:
a)  16!!* − 9*0!
b)  2!!*% − 8*%0!

Factorise:
a)  16!*! − 25!0!
b)  2!$*! − 50!$0!

Dr Frost 363e and 363f
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Work out 51! − 49! Work out 53! − 47!

Dr Frost 363g
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Factorise:
!! − *! − 7! + 7*

Factorise:
!! − *! − 6! − 6*

Dr Frost 365g
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Factorise fully:
81!$ − 16

Factorise fully:
16!$ − 1

Dr Frost 365l



Worked Example Your Turn
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Factorise fully:
a) 11! − 8 ! − 4! − 7 !

b) 8! − 5* ! − ! + 3* !

Factorise fully:
a) 9! − 7 ! − 7! + 4 !

b) 7! + 9* ! − 4! − * !

Dr Frost 365m and 365n



Flowchart

Page 91



Worked Example Your Turn

Page 94

Factorise:
a)  2!% − 14!! + 24!
b)  542% − 2424!

Factorise:
a)  2!% + 4!! − 70!
b)  322% − 9824!

Dr Frost 365i
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5 Basic Functions

Page 97



Worked Example Your Turn

Page 99

Dr Frost 432c

Below is a function machine.

Find an expression for A(!)

Below is a function machine.

Find an expression for ℎ(!)
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𝑓(
𝑥)

=
3𝑥

+
8 

 
 

 
 

 

 
 

 
 

𝑔(
𝑥)

=
2𝑥

−
7 

 
 

 
 

𝑓(
𝑥)

=
4(
𝑥
−
1)

 

 
 

 
 

ℎ(
𝑥)

=
𝑥 3
+
2 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

𝑓(
𝑥)

=
10
𝑥2

 

 
 

 
 

𝑔(
𝑥)

=
√𝑥

+
8 

 
 

 
 

ℎ(
𝑥)

=
𝑥3 2
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Fill in the Blanks Three-Step Functions 
 

 

Input Function Machine Output Function 

     𝑓(𝑥) =
3𝑥 − 1

4  

      

      

     𝑓(𝑥) = 4√𝑥 + 1 

     𝑔(𝑥) = 2 (
1
𝑥 − 3) 

     𝑓(𝑥) =
1
3𝑥 − 1 

     𝑓(𝑥) = (
𝑥 + 2
3 )

2

 

     𝑔(𝑥) =
1

4𝑥 − 3 
 



Worked Example Your Turn
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If A ! = 3! + 4, evaluate:
a)  A 2
b)  A(−4)

If C(!) = −3! + 7, evaluate:
a)  C 5
b)  C(−2)



Worked Example Your Turn

Page 105

If A ! = 2!! + 3!, evaluate:
a)  A 4
b)  A −2

If C ! = 3!! − 4!, evaluate:
a)  C 5
b)  C −2

Dr Frost 432a
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=
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−
1 
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 𝑓
(5
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𝑓(
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=
4𝑥

+
3 
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nd

 𝑓
(−

3)
 

 
 

 
 

𝑓(
𝑥)

=
𝑥2

−
5 
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 𝑓
(4

) 
 

 
 

 

𝑔(
𝑥)

=
𝑥

+
3

2
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nd

 𝑔
(1

1)
 

 
 

 
 

𝑓(
𝑥)

=
√ 𝑥

+
5 

Fi
nd

 𝑓
(4

) 
 

 
 

 

𝑓(
𝑥)

=
𝑥 2

+
1 

Fi
nd

 𝑓
(2

.5
) 

 
 

 
 

𝑓(
𝑥)

=
3(

𝑥
+

2)
 

Fi
nd

 𝑓
(−

7)
 

 
 

 
 

ℎ(
𝑥)

=
(𝑥

+
3)

2  
Fi

nd
 ℎ

(−
5)

 
 

 
 

 

𝑓(
𝑥)

=
4𝑥

2  
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 𝑓

( √
3)

 
 

 
 

 

𝑓(
𝑥)

=
1 𝑥

+
9 
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nd

 𝑓
(2

) 
 

 
 

 

  𝑓
( 𝑥

)
=
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d 

  
  

  
  
  

 
 

 
 

 

  𝑓
( 𝑥

)
=

  
  

  
  
 F

in
d 
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Fill in the Blanks Evaluating Three-Step Functions 
 

 

Question Input Function Machine Output 

𝑓(𝑥) = (2𝑥 + 1)2 
Find 𝑓(4)      

𝑔(𝑥) =
2𝑥 − 5

3
 

Find 𝑔(6.25)      

𝑓(𝑥) = √3𝑥 − 2 
Find 𝑓(9)      

ℎ(𝑥) = 2(𝑥3 − 6) 
Find ℎ(−2)      

𝑓(𝑥) =
3
𝑥

+ 7.5 
Find 𝑓(2)      

  𝑓(𝑥) =    
     Find                 

  𝑓(𝑥) =    
     Find                 
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Fu
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Fi
nd
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e 
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 𝑓
(1 2)
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: 

 
𝑓(
3)

 
𝑓(
−
5)

 
𝑓(
1 2)

 

𝑓(
𝑥)

=
𝑥
+
5 

 
 

 

𝑓(
𝑥)

=
2𝑥

+
5 

 
 

 

𝑓(
𝑥)

=
𝑥 2
+
5 

 
 

 

𝑓(
𝑥)

=
𝑥 2
+
5𝑥

 
 

 
 

𝑓(
𝑥)

=
𝑥2

+
5𝑥

 
 

 
 

𝑓(
𝑥)

=
5𝑥

2  
 

 
 

𝑓(
𝑥)

=
5 𝑥2

 
 

 
 

𝑓(
𝑥)

=
1 5𝑥
2 

 
 

 

𝑓(
𝑥)

=
 

16
 

−
24

 
7 2 

 
7 

 
 

 
 

25 2
 

 

 
 

 
−
11

 

 Fo
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 la
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 th
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e 
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, f
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d 
a 

po
ss
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 fu
nc

tio
n 

fo
r𝑓
(𝑥
),
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 th
er

ef
or

e,
 fi

nd
 

𝑓(
3)
,𝑓
( −

5)
an

d 
𝑓
(1 2)

. 

  



Worked Example Your Turn
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If A ! = 3! + 4, find ! when A ! = 19 If C ! = −3! + 7, find ! when C ! = 1

Dr Frost 432d



Worked Example Your Turn

Page 114

Dr Frost 432l

Given
A ! = 2!! + 2! − 2
C ! = 2!! + ! − 4

Solve A ! = C(!)

Given
C ! = 3!! + ! + 19
ℎ ! = 3!! − 3! + 3

Solve C ! = ℎ(!)



Worked Example Your Turn

Page 115

If A ! = !! − 2, evaluate:
a)  A ! − 2
b)  A 2!

If C ! = !! + 3, evaluate:
a)  C ! − 3
b)  C(3!)



Worked Example Your Turn

Page 116

If A ! = 3!! − 5! − 2, evaluate A ! − 2 If C ! = 5!! − 2! + 3, evaluate C ! − 3



Worked Example Your Turn

Page 117

Given C ! = 3!! + 2! + 1

Find an expression for:
a)  −4C(!)
b)  C ! + 2

Given ℎ D = 2D! − D − 3

Find an expression for:
a)  5ℎ(D)
b)  ℎ D − 3

Dr Frost 432f
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Given A ! = 3!! + 4

Find ℎ ! + 1 !, giving your answer in the form
2!$ + 4!% + 9!! + :! + E

Given A D = 4D! + 3D

Find A D − 4 !, giving your answer in the form
2D$ + 4D% + 9D! + :D + E

Dr Frost 432i



Worked Example Your Turn
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Dr Frost 432h

Given A D = 4D! + 3D
Find A D − A(D − 2), giving your answer in the form 2D + 4.

Given A D = 3D! − 4D
Find A D − 4 − A(D), giving your answer in the form 2D + 4.
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6 Changing the Subject

Page 122



Is ! the subject?

Page 124

" = 3% + 1 ! is the subject ! is the NOT subject

" + 1 = 3( + 2 ! is the subject ! is the NOT subject

4" = 3( + 2 ! is the subject ! is the NOT subject

4( + 2 = " ! is the subject ! is the NOT subject

" = 5" − 7( + 3 ! is the subject ! is the NOT subject

"! = 3( + 2 ! is the subject ! is the NOT subject

" = 1
2 ( ! is the subject ! is the NOT subject

" = 7( + 55.
2 ! is the subject ! is the NOT subject

( = " ! is the subject ! is the NOT subject

" = ( ! is the subject ! is the NOT subject

" + 0 = ( ! is the subject ! is the NOT subject



Intelligent Practice

Page 125

Formula Is F the subject?
2 = 4 + 3
4 + 3 = 2
2 + 3 = 4
2 + 9 = 4
29 = 4
2 = 49

2 = 49 − 6
2 = 49 − !
2 = 49 − 2
2 = 49 − 2!
−2 = 4 + 3
1
2 = 4 + 3

Formula Is F the subject?
2! = 4 + 3
2 = 4! + 3
22 = 4! + 3
2 = 4! + 3

2 = 4! + 3
2

4! + 3
2 = 2

4! + 3
22 = 2



Worked Example Your Turn
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Make ! the subject of the following formulae:
a)  6! + 1 = 7* + 2
b)  * = '()*+

!,

Make 2 the subject of the following formulae:
a)  52 − 3 = 94 + 6
b)  b = !-)#.

'/

Dr Frost 201b and 201d
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Make ! the subject of the following formula:

* = 7 − 5!
2

Make 2 the subject of the following formula:

4 = 2 − 2
8

Dr Frost 201e



Worked Example Your Turn
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Make ! the subject of the following formula:
3 60 − 5! = 20 − 4

Make 2 the subject of the following formula:
59 − 2 = 3(59 − 22)

Dr Frost 260a



Worked Example Your Turn
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Make ! the subject of the following formula:
2*! − 4 = !

4G − 3
Make 2 the subject of the following formula:

44! − 1 = 2 − 29
5

Dr Frost 260b



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

* = 2(38 − 2!)
5

Make 2 the subject of the following formula:

4 = 2(52 − 6)
94

Dr Frost 260c
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Page 132

Make ! the subject of the following formula:

7* = 0 − 4
3! − 2

Make 2 the subject of the following formula:

4 = 109
72 − 2:

Dr Frost 260j



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

5*% = 3 − 3
4!

Make 2 the subject of the following formula:

74 = 9 − 29
52

Dr Frost 260k
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Make ! the subject of the following formulae:
a)  3* = 6 − 2!!
b)  2* = %,!)0

#

Make 2 the subject of the following formulae:
a)  44 = 3 − 52!
b)  44 = %,!)!

'

Dr Frost 260d and 260e
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Make ! the subject of the following formulae:
a)  5* = 2(* − !#)
b)  * = 3 − 2! %

Make 2 the subject of the following formulae:
a)  4 = 5 34 − 2#
b)  4 = 3: − 2 #

Dr Frost 260f and 260g
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Make ! the subject of the following formula:

*% = 3 ! + 1 %

7

Make 2 the subject of the following formula:

4% = 2(3 − 2%)
9

Dr Frost 260h
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Make ! the subject of the following formulae:
a)  2*! = 7 − 3!
b)  *% = 7 − 9!

Make 2 the subject of the following formulae:
a)  4 = 7! 2 − 1 
b)  34% = 52 + 7

Dr Frost 260i
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Q ! = # = $ =

1 ! = # + %

2 ! = # − %

3 # = !%

4 % = 2#
!

5 ! = 2# + %

6 # = ! + %
2

7 # = !
2 + %

8 % = #2 − !2

9 # = !
2 + %

10 ! = 2# − 2 %
3



Worked Example Your Turn
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Make 2 the subject of the following formula:
2! + 2* = 3

Make 2 the subject of the following formula:
27 + 25 = 5

Dr Frost 391a
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Make 2 the subject of the following formula:
2: = 42! − 42!9

Make 2 the subject of the following formula:
2: = 42! − 62!9

Dr Frost 391b



Worked Example Your Turn
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Make 2 the subject of the following formula:
2! + 2* = 5* + 25

Make 2 the subject of the following formula:
24 + 3* = 7* + 27



Worked Example Your Turn
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Make ! the subject of the following formula:
2! + 2* = 9! + 4*

Make ! the subject of the following formula:
*! + 80 = 3!0 + 3*0

Dr Frost 391c
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𝑎𝑥
=
𝑏𝑥

+
𝑐 

𝑎𝑥
−
𝑏𝑥

=
𝑐 

𝑥(
𝑎
−
𝑏)

=
𝑐 

𝑥
=

𝑐
𝑎
−
𝑏 

𝑎𝑥
=
𝑐
−
𝑏𝑥

 
𝑎𝑥

+
𝑏𝑥

=
𝑐 

 
 

𝑎𝑥
−
𝑏
=
𝑐𝑥

 
 

 
 

𝑎𝑥
−
𝑏
=
𝑐𝑥

−
𝑑 

𝑎𝑥
+
𝑐𝑥

=
𝑏
−
𝑑 

 
 

𝑎𝑥
+
𝑏
=
𝑑
−
𝑐𝑥

 
 

 
 

𝑥
−
𝑎
=
𝑏𝑥

 
𝑥
−
𝑏𝑥

=
𝑎 

𝑥(
1
−
𝑏)

=
𝑎 

 

𝑎𝑥
−
𝑏
=
𝑐
+
𝑥 

 
 

 

2
+
𝑎𝑥

=
𝑏𝑥

+
𝑐 

 
 

 

2𝑥
−
𝑎
=
𝑏
+
𝑐𝑥

 
 

 
 

𝑎2
𝑥
−
1
=
𝑐
−
𝑏𝑥

 
 

 
 

2𝑎
𝑥
−
1
=
𝑏
+
𝑐2
𝑥 

 
 

 

𝑎
−
𝑏3
𝑥
=
2
−
𝑐𝑥
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Make ! the subject of the following formula:

8 = ! + 2
! − 2

Make ! the subject of the following formula:

8 = ! + 2*
! − *

Dr Frost 391d
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Fill in the Blanks More Rearranging Formulae  
Rearrange each formula to make 𝑥 the subject. 

Question Multiply by 
Denominator 

Multiply out 
bracket 

Collect all 𝒙 
terms  

Take out 𝒙 as a 
common factor 

Divide by 
bracket 

𝑦 =
𝑎𝑥

𝑥 − 𝑏
 𝑦(𝑥 − 𝑏) = 𝑎𝑥 𝑥𝑦 − 𝑏𝑦 = 𝑎𝑥 𝑥𝑦 − 𝑎𝑥 = 𝑏𝑦 𝑥(𝑦 − 𝑎) = 𝑏𝑦 𝑥 =

𝑏𝑦
𝑦 − 𝑎

 

𝑦 =
𝑥

𝑎 − 𝑥
 𝑦(𝑎 − 𝑥) = 𝑥     

𝑦 =
2𝑥

𝑥 + 𝑏
      

2𝑦 =
𝑥

𝑥 − 1
      

𝑦 =
𝑥 + 𝑎
𝑥 + 1

 𝑦(𝑥 + 1) = 𝑥 + 𝑎 𝑥𝑦 + 𝑦 = 𝑥 + 𝑎 𝑥𝑦 − 𝑥 = 𝑎 − 𝑦   

𝑦 =
𝑥 + 2
𝑥 − 𝑎

      

𝑦 =
𝑥 − 𝑎
𝑥 − 𝑏

      
 



Worked Example Your Turn
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Make 2 the subject of the formula:

4 = 32 + 1
42 − 3

Make ! the subject of the formula:

* = 5! − 6
2! − 1

Dr Frost 391e



Worked Example Your Turn

Page 153

Given that 2 > 0, make 2 the subject of the formula:

4 = 4 − 32!
52! − 1

Given that ! > 0, make ! the subject of the formula:

* = 6!! + 4
3!! − 5

Dr Frost 391f
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Make ! the subject of the formula:
4* + 6*8
3* + 38 = 2* − 5!

Make * the subject of the formula:

4 − 3* = 5!% − 3*!
* + 2

Dr Frost 391g
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Make ! the subject of the formula:
2*
* − 6 =

5!
! + 0

Make 2 the subject of the formula:
44

34 − 5 =
2

2 + 9

Dr Frost 391h
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7 Inverse Functions

Page 157



Worked Example Your Turn
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Find the inverse function:

A ! = 2! + 3
4

Find the inverse function:

C(!) = 4! − 3
2
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Find the inverse function:

A ! = 3
2 − 5!

Find the inverse function:

C ! = 4
5 − 3!
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Fill in the Blanks Inverse Functions 
 
 

𝒇(𝒙) Write as  
𝒚 = ⋯ 

Swap 𝒙  
and 𝒚 Make 𝒚 the subject 

Write as 
𝒇−𝟏(𝒙) = ⋯ 

𝑓(𝑥) = 3𝑥 − 1 𝑦 = 3𝑥 − 1 𝑥 = 3𝑦 − 1 𝑥 + 1 = 3𝑦        𝑥 + 1
3 = 𝑦 𝑓−1(𝑥) =

𝑥 + 1
3  

𝑓(𝑥) = 2𝑥 + 5      

𝑓(𝑥) = 𝑥2 + 8      

𝑓(𝑥) = √𝑥 − 3 𝑦 = √𝑥 − 3 𝑥 = √𝑦 − 3 𝑥2 = 𝑦 − 3   

𝑓(𝑥) =
𝑥 + 2
7       

𝑓(𝑥) =
𝑥
3
− 5      

𝑓(𝑥) =
9
𝑥
      

𝑓(𝑥) =
4

𝑥 + 3
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Find the inverse function:

A ! = 2! − 3
! + 2

Find the inverse function:

C ! = 4! − 5
! − 3
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Fill in the Blanks Harder Inverse Functions 
 
 

𝒇(𝒙) Write as  
𝒚 = ⋯ 

Swap 𝒙  
and 𝒚 Make 𝒚 the subject 

Write as 
𝒇−𝟏(𝒙) = ⋯ 

𝑓(𝑥) =
𝑥

𝑥 + 2 𝑦 =
𝑥

𝑥 + 2 
𝑥 =

𝑦
𝑦 + 2 𝑥𝑦 + 2𝑥 = 𝑦 2𝑥 = 𝑦 − 𝑥𝑦 2𝑥 = 𝑦(1 − 𝑥) 𝑦 =

2𝑥
1 − 𝑥 𝑓−1(𝑥) =

2𝑥
1 − 𝑥 

𝑓(𝑥) =
𝑥 − 3
𝑥         

𝑓(𝑥) =
𝑥

2𝑥 + 1        

𝑓(𝑥) =
3𝑥
𝑥 − 5        

𝑓(𝑥) =
𝑥 + 2
𝑥 − 1 

       

𝑓(𝑥) =
𝑥 + 3
𝑥 + 1        

𝑓(𝑥) =
2𝑥 + 1
3 − 𝑥         

𝑓(𝑥) =
5 − 2𝑥
𝑥 − 3         
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Find the inverse function:

A ! = 3! − 2
! − 4

Find the inverse function:

C ! = 5! − 4
! + 3
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Given that A ! = #,"%
',"01

!
, find A"0(!) Given that C ! = !,"'

01,"0
!

, find C"0(!)
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