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Expand and simplify:
a) 1 + 3 1 − 4
b)  (21 + 3)(31 − 4)

Expand and simplify:
a) 1 + 3 1 − 7
b) 21 + 3 31 − 7

Dr Frost 299b and 299e
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Expand and simplify:
a) 1 − 3 !

b) 21 − 3 !

Expand and simplify:
a) 1 − 7 !

b) 31 − 7 !

Dr Frost 299d
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Expand and simplify:
a)  (81! − 71)(41! + 91 − 5)
b)  (81! − 91 + 4)(61! + 51)

Expand and simplify:
a) 92! − 72 52! + 42 + 5
b)  (52! − 62 + 7)(52! + 82)

Dr Frost 299j
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Expand and simplify:
31 − 6 31 + 1 − 41(1 + 1)

Expand and simplify:
21 − 2 1 − 4 − 3(1 + 2)

Dr Frost 299l
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Expand and simplify:
1 + 5 21 − 1 − 21 + 3 !

Expand and simplify:
21 + 5 ! − (31 − 4)(31 + 6)

Dr Frost 299n
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Expand and simplify:
21 + 3 ! − 21 − 1 !

Expand and simplify:
31 − 1 ! − 21 − 3 !

Dr Frost 299o
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Expand and simplify:

3 − 53
!

Expand and simplify:

2 − 42
!

Dr Frost 299p



Extra Notes

Page 17



2 Factorising by Grouping

Page 19



Worked Example Your Turn

Page 21

Factorise:
a)  31 1 + 1 − 5 1 + 1
b)  31 1 + 1 ! − 5(1 + 1)

Factorise:
a)  51 1 + 1 − 3 1 + 1
b)  51 1 + 1 ! − 3(1 + 1)
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Factorise:
a)  2 1 + 8 ! − 6 1 + 8
b)  2(1 + 8) − 6 1 + 8 !

Factorise:
a)  8 1 + 2 − 4 1 + 2 !

b)  8 1 + 2 ! − 4(1 + 2)

Dr Frost 253f
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Factorise:
a)  21! + 21 − 31 − 3
b)  21! + 21 + 31 + 3

Factorise:
a)  21! − 21 − 31 + 3
b)  21! − 21 + 31 − 3
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Factorise 3514 − 201 + 214 − 12 Factorise 1071 − 357 + 161 − 56

Dr Frost 365a
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3 Factorising Quadratics
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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
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___	×	___ = 140
___ + ___ = −33

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

Page 33

The general form of a quadratic expression is: 41! + 51 + :
where 4, 5 and : are numbers, 4 ≠ 0	and 1 is the variable.

Monic means you have a single 1!, i.e. 4 = 1	in the general form 41! + 51 + :

• The coefficient of an algebraic term is the number/constant in front of it. So, the coefficient of 31! is 3 and the coefficient of 
51" is 5.

• A constant term is one without any variables in it. So, in 31! + 1 + 5, the constant term is 5.
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Factorise:
31! + 101 + 8

Factorise:
31! − 101 + 8

Dr Frost 364a
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Factorise:
31! + 21 − 8

Factorise:
31! − 21 − 8

Dr Frost 364b, 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)  
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Finish factorising:
a) 1 + 2 101 + 50
b)  (41 + 2)(101 + 50)

Finish factorising:
a) 1 + 2 51 + 15
b)  (41 + 2)(51 + 15)
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Factorise:
61! + 201 + 16

Factorise:
61! − 41 − 16

Dr Frost 364e
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Factorise:
1! + 201 + 96

Factorise:
1! − 41 − 96

Dr Frost 362a, 362b, 362c and 362d
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Factorise:
−91! + 301 + 24

Factorise:
−91! + 421 − 24



Worked Example Your Turn

Page 49

Factorise:
61! − 2312 + 202!

Factorise:
51! − 1712 + 62!

Dr Frost 365b
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Factorise:
a)  1! − 9
b)  9 − 1!
c)  1! − 92#
d)  161! − 92#

Factorise:
a)  1! − 25
b)  25 − 1!
c)  1! − 252$
d)  161! − 252$

Dr Frost 363a
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Factorise:
a)  21! − 8
b)  21! − 82#

Factorise:
a)  21! − 50
b)  21! − 502$
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Factorise:
a)  161!2 − 923!
b)  21!2" − 82"3!

Factorise:
a)  1612! − 2513!
b)  21$2! − 501$3!

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:
a)  81" − 181
b)  1" + 31! + 21

Factorise:
a)  81! − 2
b)  1$ − 1" − 61!
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Dr Frost 432b
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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 ൬

1
𝑥 − 3൰ 

     
𝑓(𝑥) =

1
3𝑥

− 1 

     
𝑓(𝑥) = ൬

𝑥 + 2
3 ൰

ଶ

 

     
𝑔(𝑥) =

1
4𝑥 − 3 
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If @ 1 = 31 + 4, evaluate:
a)  @ 2
b)  @(−4)

If A(1) = −31 + 7, evaluate:
a)  A 5
b)  A(−2)



Worked Example Your Turn

Page 73

If @ 1 = 21! + 31, evaluate:
a)  @ 4
b)  @ −2

If A 1 = 31! − 41, evaluate:
a)  A 5
b)  A −2

Dr Frost 432a
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If @ 1 = 31 + 4, find 1 when @ 1 = 19 If A 1 = −31 + 7, find 1 when A 1 = 1

Dr Frost 432c
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If @ 1 = 1! + 3, find 1 when @ 1 = 19 If A 1 = 1! − 4, find 1 when A 1 = 21
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Dr Frost 432j

Given
@ 1 = 21! + 21 − 2
A 1 = 21! + 1 − 4

Solve @ 1 = A(1)

Given
A 1 = 31! + 1 + 19
ℎ 1 = 31! − 31 + 3

Solve A 1 = ℎ(1)
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If @ 1 = 1! − 2, evaluate:
a)  @ 1 − 2
b)  @ 21

If A 1 = 1! + 3, evaluate:
a)  A 1 − 3
b)  A(31)



Worked Example Your Turn

Page 81

If @ 1 = 31! − 51 − 2, evaluate @ 1 − 2 If A 1 = 51! − 21 + 3, evaluate A 1 − 3

Dr Frost 432f
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Dr Frost 432g

Given @ C = 4C! + 3C
Find @ C − @(C − 2), giving your answer in the form 4C + 5.

Given @ C = 3C! − 4C
Find @ C − 4 − @(C), giving your answer in the form 4C + 5.
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6 Changing the Subject
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Frayer Model – Formula
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Definition Characteristics

Examples Non-Examples



Frayer Model – Subject of a Formula
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Definition Characteristics

Examples Non-Examples
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" = 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
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Formula Is D the subject?
4 = 5 + 3
5 + 3 = 4
4 + 3 = 5
4 + : = 5
4: = 5
4 = 5:

4 = 5: − 6
4 = 5: − 1
4 = 5: − 4
4 = 5: − 4!
−4 = 5 + 3
1
4 = 5 + 3

Formula Is D the subject?
4! = 5 + 3
4 = 5! + 3
24 = 5! + 3
4 = 5! + 3

4 = 5! + 3
2

5! + 3
2 = 4

5! + 3
24 = 4
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Make 1 the subject of the following formulae:
a)  2 = 61 + :
b)  2 = −E@1 + :!

Make 1 the subject of the following formulae:
a)  2 = 451 − :
b)  2 = :;1 − E!
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Make 1 the subject of the following formulae:
a)  2 = %

& + :

b)  2 = − %
'( + :

!

Make 1 the subject of the following formulae:
a)  2 = %

)* − :

b)  2 = − %
+, − E

!
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Make 1 the subject of the following formulae:
a)  2 = 7(1 + F)
b)  2 = 27(31 + 4F)

Make 1 the subject of the following formulae:
a)  2 = 7(1 − F)
b)  42 = 37(21 + F)
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Make 4 the subject of the following formulae:
a)  2(4 + 5)!= 4:
b)  2 4 − 5 = 4:

Make 4 the subject of the following formulae:
a)  3(4 − 5)!= 6:
b)  3 4 + 5 = 6:
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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
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Make 4 the subject of the following formula:
41 + 42 = 3

Make 4 the subject of the following formula:
48 + 46 = 5

Dr Frost 391a
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Make 4 the subject of the following formula:
41 + 22 = 52 + 46

Make 4 the subject of the following formula:
45 + 32 = 72 + 48
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Make 1 the subject of the following formula:
41 + 42 = :1 + 52

Make 1 the subject of the following formula:
21 + 93 = 313 + 323

Dr Frost 391c
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Make 1 the subject of the following formula:

9 = 1 + 4
1 − 4

Make 1 the subject of the following formula:

9 = 1 + 22
1 − 2

Dr Frost 391d
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Make 4 the subject of the formula:

5 = 34 + 1
44 − 3

Make 1 the subject of the formula:

2 = 51 − 6
21 − 1

Dr Frost 391e
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Given that 4 > 0, make 4 the subject of the formula:

5 = 4 − 34!
54! − 1

Given that 1 > 0, make 1 the subject of the formula:

2 = 61! + 4
31! − 5

Dr Frost 391f



Extra Notes

Page 109
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Find the inverse function:

@ 1 = 21 + 3
4

Find the inverse function:

A(1) = 41 − 3
2

Dr Frost 436b
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Find the inverse function:

@ 1 = 3
2 − 51

Find the inverse function:

A 1 = 4
5 − 31



Worked Example Your Turn

Page 114

Find the inverse function:

@ 1 = 21 − 3
1 + 2

Find the inverse function:

A 1 = 41 − 5
1 − 3
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Find the inverse function:

@ 1 = 31 − 2
1 − 4

Find the inverse function:

A 1 = 51 − 4
1 + 3
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Given that @ 1 = /%-"
0%-.1

!
, find @-.(1) Given that A 1 = !%-0

.1%-.
!

, find A-.(1)

Dr Frost 436d
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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 
𝒇ି𝟏(𝒙) = ⋯ 

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

𝑥 + 1
3  

𝑓(𝑥) = 2𝑥 + 5      

𝑓(𝑥) = 𝑥ଶ + 8      

𝑓(𝑥) = √𝑥 − 3 𝑦 = √𝑥 − 3 𝑥 = ඥ𝑦 − 3 𝑥ଶ = 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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