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!
Expanding	Two	Brackets	

Video	14	on	www.corbettmaths.com

�

�

Question	1:	 Expand	and	simplify	

(a) 	(w	+	4)(w	+	2)	 (b)		(y	+	1)(y	+	2)					(c)		(c	+	2)(c	+	5)	 (d)		(x	+	6)(x	+	7)	

(e)	(a	+	5)(a	−	3)	 (f)		(g	+	7)(g	−	4)						(g)		(s	−	4)(s	+	5)	 (h)		(x	+	1)(x	−	3)	

(i)		(p	−	3)(p	−	2)	 (j)		(y	−	4)(y	−	4)						(k)		(k	−	5)(k	−	6)	 (l)		(v	+	4)(v	+	3)	

(m)	(n	+	8)(n	−	10)	 (n)		(b	−	3)(b	+	7)					(o)		(z	−	9)(z	−	3)	 (p)		(a	−	5)(a	+	7)	

(q)	(w	+	2)(w	−	8)	 (r)		(r	+	7)(r	+	7)						(s)		(w	−	11)(w	+	1)	 (t)		(t	−	8)(t	−	7)	

Question	2:	 Expand	and	simplify	

(a) (8	+	x)(2	+	x)	 (b)		(9	+	y)(4	−	y)					(c)		(1	+	y)(3	+	y)	 (d)		(10	−	t)(4	−	t)	

(e)	(4	−	w)(w	+	2)	 (f)		(6	−	x)(x	−	4)						(g)		(2	−	r)(8	−	r)	 (h)		(x	+	2)(8	−	x)	

Question	3:	 Expand	and	simplify	

(a) (y	+	2)(y	−	2)	 (b)		(w	+	7)(w	−	7)					(c)		(a	+	1)(a	−	1)	 (d)		(x	−	10)(x	+	10)	

(e)	(g	−	8)(g	+	8)	 (f)		(6	−	x)(6	+	x)						(g)		(4	−	r)(4	+	r)	 (h)		(11	+	y)(11	−	y)	

			
Question	4:	 Expand	and	simplify	

(a) 	(2c	+	1)(2c	+	3)	 							(b)		(5x	+	1)(2x	+	5)												(c)		(3w	+	2)(w	+	1)	 	

(d)	(3p	+	2)(2p	−	1)									(e)		(5g	−	4)(g	+	1)															(f)		(2a	−	3)(4a	+	7)	 	
		
(g)		(4r	−	5)(2r	−	3)	 							(h)		(2y	−	3)(9y	−	1)												(i)		(5k	−	4)(2k	−	1)	 	

(j)	(2n	+	3)(2n	+	5)	 							(k)		(3b	+	4)(2b	+	9)											(l)		(2z	−	9)(6z	−	5)		

(m) (4w	−	3)(3w	−	1)					(n)		(4r	+	3)(3r	+	2)													(o)		(5w	−	1)(2w	−	3)	

Examples

Workout
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!
Expanding	Two	Brackets	

Video	14	on	www.corbettmaths.com

(p)		(3	+	2c)(5	+	c)											(q)		(9	+	2x)(3	−	2x)													(r)		(9	−	4y)(2	+	3y)	

(s)		(3w	+	2)(3w	−	2)						(t)		(2y	+	3)(2y	−	3)														(u)		(5w	−	1)(5w	+	1)	

(v)	(9	−	5a)(9	+	5a)									(w)		(1	−	2x)(1	+	2x)												(x)		(3	+	2y)(3	−	2y)	 	

Question	5:	 Expand	and	simplify	

(a) 	(a	+	2)²											 (b)		(x	+	7)²																(c)		(z	−	9)²											 (d)		(p	+	1)²	

(e)	(c	−	5)²	 	 (f)		(k	+	4)²	 											(g)		(y	−	3)²	 	 (h)		(10	+	r)²	

(i)		(3g	+	2)²	 	 (j)		(2b	−	1)²	 											(k)		(3m	−	5)²	 	 (l)		(2v	+	9)²	

(m)	(7	−	a)²	 	 (n)		(4	−	3s)²													(o)		(8	+	5h)²	 		 (p)		(7	−	2p)²	

Question	6:	 Expand	and	simplify	

(a) 	(a	+	2)(a	+	3)	+	(a	+	4)(a	+	1)														(b)		(2w	+	3)(w	−	1)	+	(w	−	3)(w	−	2)	

(c) 	(x	+	9)(3x	+	4)	−	(x	+	3)(x	−	1)	 										(d)		2(x	+	1)(x	+	4)	−	(x	+	1)(x	+	2)	

(e)		(x	+	4)²	+	(x	+	1)²	 	 										(f)		(2x	+	1)²	−	(x	−	5)²	

�

Question	1:		Can	you	spot	any	mistakes	in	the	questions	below.	

														

	
	

�
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Ex
p

an
d

in
g

 D
ou

b
le

 B
ra

ck
et

s 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

 

(a
) 
( 𝑥

+
7)
( 𝑥

+
3)

 
(b

) 
( 𝑥

+
3)
( 𝑥

+
6)

 
(c

) 
( 𝑥

+
6)
( 𝑥

+
5)

 
(d

) 
( 𝑥

+
6)
( 𝑥

+
1)

 
(e

) 
( 𝑥

+
2)
( 𝑥

+
1)

 
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 

(a
) 
(𝑥

+
4)
(𝑥

−
2)

 
(b

) 
(𝑥

−
4)
(𝑥

+
2)

 
(c

) 
(𝑥

−
4)
(𝑥

+
6)

 
(d

) 
(𝑥

+
6)
(𝑥

−
3)

 
(e

) 
(𝑥

−
6)
(𝑥

+
3)

 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

 

(a
) 
(𝑥

−
4)
(𝑥

−
2)

 
(b

) 
(𝑥

−
2)
(𝑥

−
4)

 
(c

) 
(𝑥

−
2)
(𝑥

−
10
) 

(d
) 
(𝑥

−
3)
(𝑥

−
10
) 

(e
) 
(𝑥

−
3)
(𝑥

−
5)

 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

 

(a
) 
(𝑥

+
4)

2   
(b

) 
(𝑥

−
4)

2   
(c

) 
(𝑥

+
5)

2   
(d

) 
(𝑥

−
5)

2   
(e

) 
(𝑥

+
9)

2   
(f

) 
(𝑥

−
11
)2

 
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 

(a
) 
(2
𝑥
+
1)
(𝑥

+
5)

 
(b

) 
(2
𝑥
+
3)
(3
𝑥
+
1)

 
(c

) 
(2
𝑥
−
1)
(𝑥

+
6)

 
(d

) 
(3
𝑥
−
2)
(2
𝑥
+
7)

 
(e

) 
(4
𝑥
−
1)
(𝑥

−
5)

 
(f

) 
(2
𝑥
−
1)
(5
𝑥
−
3)

 
(g

) 
(4
𝑥
+
1)

2  
(h

) 
(4
𝑥
−
1)
(4
𝑥
+
1)

 

Ex
p

an
d

in
g

 D
ou

b
le

 B
ra

ck
et

s 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

 

(a
) 
( 𝑥

+
7)
( 𝑥

+
3)

 
(b

) 
( 𝑥

+
3)
( 𝑥

+
6)

 
(c

) 
( 𝑥

+
6)
( 𝑥

+
5)

 
(d

) 
( 𝑥

+
6)
( 𝑥

+
1)

 
(e

) 
( 𝑥

+
2)
( 𝑥

+
1)

 
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 

(a
) 
(𝑥

+
4)
(𝑥

−
2)

 
(b

) 
(𝑥

−
4)
(𝑥

+
2)

 
(c

) 
(𝑥

−
4)
(𝑥

+
6)

 
(d

) 
(𝑥

+
6)
(𝑥

−
3)

 
(e

) 
(𝑥

−
6)
(𝑥

+
3)

 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

 

(a
) 
(𝑥

−
4)
(𝑥

−
2)

 
(b

) 
(𝑥

−
2)
(𝑥

−
4)

 
(c

) 
(𝑥

−
2)
(𝑥

−
10
) 

(d
) 
(𝑥

−
3)
(𝑥

−
10
) 

(e
) 
(𝑥

−
3)
(𝑥

−
5)

 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

 

(a
) 
(𝑥

+
4)

2   
(b

) 
(𝑥

−
4)

2   
(c

) 
(𝑥

+
5)

2   
(d

) 
(𝑥

−
5)

2   
(e

) 
(𝑥

+
9)

2   
(f

) 
(𝑥

−
11
)2

 
 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
 

(a
) 
(2
𝑥
+
1)
(𝑥

+
5)

 
(b

) 
(2
𝑥
+
3)
(3
𝑥
+
1)

 
(c

) 
(2
𝑥
−
1)
(𝑥

+
6)

 
(d

) 
(3
𝑥
−
2)
(2
𝑥
+
7)

 
(e

) 
(4
𝑥
−
1)
(𝑥

−
5)

 
(f

) 
(2
𝑥
−
1)
(5
𝑥
−
3)

 
(g

) 
(4
𝑥
+
1)

2  
(h

) 
(4
𝑥
−
1)
(4
𝑥
+
1)

 



Fluency Practice

Page 9



Purposeful Practice

Page 10



Purposeful Practice

Page 11

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

   

   

   

   

   

   

   

   

   

(1) ଶ  
(2) ଶ  
(3) ଶ  
(4) ଶ  
(5) ଶ  
(6) ଶ  
(7) ଶ  
(8) ଶ  
(9) ଶ  
(10) ଶ  
(11) ଶ  
(12) ଶ  
(13) ଶ  
(14) ଶ  
(15) ଶ  

 

Pick 2 expressions from the table on the left, multiply them together and try to get the 
answers on the right-hand side! 
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M
ix

ed
 E

xp
an

d
in

g
 B

ra
ck

et
s 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
, 

w
he

re
 p

os
si

bl
e:

 

(a
) 

6(
𝑥
+
5)

−
4(
3
+
𝑥)

 

(b
) 

( 2
𝑦
+
5)
( 4

−
𝑦)

 

(c
) 

𝑎(
𝑏
+
2𝑎

) −
2(
𝑎𝑏

+
3)

 

(d
) 

𝑥(
3𝑥

−
2)

−
2𝑥
( 1

−
𝑥)

 

(e
) 

( 9
−
2𝑏
)(
𝑏
+
𝑎)

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
, 

w
he

re
 p

os
si

bl
e:

  

(a
) 

𝑥
+
2
+
(𝑥

+
7)
(𝑥

+
4)

 

(b
) 

20
−
3𝑦

( 𝑦
+
6)

 

(c
) 

𝑎(
𝑎
+
𝑏)

+
5𝑎

−
7𝑎
𝑏 

(d
) 

( 2
𝑐
−
5)
( 3
𝑐
−
1)

+
𝑐2

 

(e
) 

𝑥2
−
16

+
(𝑥

+
4)

2  

 Ex
pa

nd
 a

nd
 s

im
pl

ify
, 

w
he

re
 p

os
si

bl
e:

  

(a
) 

4𝑤
( 5

−
2𝑤

) −
3(
5
−
2𝑤

) −
12

 

(b
) 

( 5
−
2𝑤

)(
4𝑤

−
3)

−
12

 

(c
) 

( 𝑥
−
5)
( 𝑥

−
2)

+
5(
𝑥
−
2)

 

(d
) 

( 5
𝑐
−
𝑑)
( 3
𝑑
−
2𝑐
) −

2(
𝑐
+
𝑑)

 

(e
) 

6(
4
−
𝑥)

−
(𝑥

+
1)
(𝑥

−
1)

 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

, 
w

he
re

 p
os

si
bl

e:
  

(a
) 

𝑥𝑦
( 5

+
𝑥)

+
( 𝑦

+
𝑥)
( 2
𝑦
−
𝑥)

+
3𝑥
𝑦 

(b
) 

2𝑎
2
−
( 𝑎

+
2𝑏
)(
3𝑏

−
1)

+
4𝑎

(𝑏
−
2𝑎

) 

(c
) 

( 5
𝑦
−
1)
( 𝑦

+
3)

−
(2
𝑦
+
3)
(𝑦

+
7)

 

 C
om

e 
up

 w
ith

 y
ou

r 
ow

n 
‘e

xp
an

d 
an

d 
si

m
pl

ify
’ q

ue
st

io
n 

w
he

re
 t

he
 a

ns
w

er
 is

 
5𝑥

+
18

 a
nd

 t
he

 q
ue

st
io

n 
co

nt
ai

ns
: 

(a
) 

Tw
o 

se
ts

 o
f 
si

ng
le

 b
ra

ck
et

s 

(b
) 

O
ne

 s
et

 o
f 
do

ub
le

 b
ra

ck
et

s 

(c
) 

O
ne

 s
et

 o
f 
do

ub
le

 b
ra

ck
et

s 
an

d 
on

e 
se

t 
of

 s
in

gl
e 

br
ac

ke
ts

 

M
ix

ed
 E

xp
an

d
in

g
 B

ra
ck

et
s 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
, 

w
he

re
 p

os
si

bl
e:

 

(a
) 

6(
𝑥
+
5)

−
4(
3
+
𝑥)

 

(b
) 

( 2
𝑦
+
5)
( 4

−
𝑦)

 

(c
) 

𝑎(
𝑏
+
2𝑎

) −
2(
𝑎𝑏

+
3)

 

(d
) 

𝑥(
3𝑥

−
2)

−
2𝑥
( 1

−
𝑥)

 

(e
) 

( 9
−
2𝑏
)(
𝑏
+
𝑎)

 

 Ex
pa

nd
 a

nd
 s

im
pl

ify
, 

w
he

re
 p

os
si

bl
e:

  

(a
) 

𝑥
+
2
+
(𝑥

+
7)
(𝑥

+
4)

 

(b
) 

20
−
3𝑦

( 𝑦
+
6)

 

(c
) 

𝑎(
𝑎
+
𝑏)

+
5𝑎

−
7𝑎
𝑏 

(d
) 

( 2
𝑐
−
5)
( 3
𝑐
−
1)

+
𝑐2

 

(e
) 

𝑥2
−
16

+
(𝑥

+
4)

2  

 Ex
pa

nd
 a

nd
 s

im
pl

ify
, 

w
he

re
 p

os
si

bl
e:

  

(a
) 

4𝑤
( 5

−
2𝑤

) −
3(
5
−
2𝑤

) −
12

 

(b
) 

( 5
−
2𝑤

)(
4𝑤

−
3)

−
12

 

(c
) 

( 𝑥
−
5)
( 𝑥

−
2)

+
5(
𝑥
−
2)

 

(d
) 

( 5
𝑐
−
𝑑)
( 3
𝑑
−
2𝑐
) −

2(
𝑐
+
𝑑)

 

(e
) 

6(
4
−
𝑥)

−
(𝑥

+
1)
(𝑥

−
1)

 
 Ex

pa
nd

 a
nd

 s
im

pl
ify

, 
w

he
re

 p
os

si
bl

e:
  

(a
) 

𝑥𝑦
( 5

+
𝑥)

+
( 𝑦

+
𝑥)
( 2
𝑦
−
𝑥)

+
3𝑥
𝑦 

(b
) 

2𝑎
2
−
( 𝑎

+
2𝑏
)(
3𝑏

−
1)

+
4𝑎

(𝑏
−
2𝑎

) 

(c
) 

( 5
𝑦
−
1)
( 𝑦

+
3)

−
(2
𝑦
+
3)
(𝑦

+
7)

 

 C
om

e 
up

 w
ith

 y
ou

r 
ow

n 
‘e

xp
an

d 
an

d 
si

m
pl

ify
’ q

ue
st

io
n 

w
he

re
 t

he
 a

ns
w

er
 is

 
5𝑥

+
18

 a
nd

 t
he

 q
ue

st
io

n 
co

nt
ai

ns
: 

(a
) 

Tw
o 

se
ts

 o
f 
si

ng
le

 b
ra

ck
et

s 

(b
) 

O
ne

 s
et

 o
f 
do

ub
le

 b
ra

ck
et

s 

(c
) 

O
ne

 s
et

 o
f 
do

ub
le

 b
ra

ck
et

s 
an

d 
on

e 
se

t 
of

 s
in

gl
e 

br
ac

ke
ts
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Factorise:

1)  ! ! + 1 + 3 ! + 1

2)  ! ! + 1 + 2 ! + 1

3)  ! ! + 1 + 1 ! + 1

4)  3! ! + 1 + 1 ! + 1

5)  3! ! + 1 − 1 ! + 1

6)  3! 2! + 1 − 1 2! + 1

7)  3! 1 + 2! − 1 2! + 1

8)  3! 1 − 2! − 1 1 − 2!

9)  2! 1 − 2! − 1 1 − 2!

10)  2!(1 − 2!) − 1(2! − 1)
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Factorise:

1)  3! ! + 1 + 2 ! + 1

2)  3! ! + 1 − 2 ! + 1

3)  3! ! + 1 − 1 ! + 1

4)  3! ! + 1 − ! + 1

5)  3! ! + 1 − 4 ! + 1

6)  3! ! + 1 ! − 4 ! + 1

7)  3! ! + 1 ! − 2 ! + 1

8)  3! ! + 1 ! − 2! ! + 1

9)  3! ! + 1 ! − 2! + 1 ! + 1

10)  3! ! + 1 " − 2! + 1 ! + 1 !
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1) Factorise fully
! + 3 ! + 4 ! + 3

2) Factorise fully
4 ! − 5 ! + 3 ! − 5

3) Factorise fully
+ + , ! + 5 + + ,

4) Factorise fully
2- + 1 ! + ! + - 2- + 1

5) Factorise fully
! + 4 " + 2 ! + 4 !

6) Factorise fully
2 ! + - #$ + (! − -) ! + - %
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S
u
b
tl
e
F
a
c
to

ri
si
n
g
&

S
im

p
li
fy
in
g

P
at
ro
n
s
ar
e
re
m
in
d
ed

th
at

w
h
en

th
ey

se
e
9x

(x
−
1)

2
−
6x

2
(x

−
1)

th
ey

sh
ou

ld
b
lu
r
yo
u
r

ey
es

so
m
ew

h
at

to
se
e
9x

z
2
−
6x

2
z
.
T
h
is

cl
ea
rl
y
fa
ct
or
ie
s
to

3x
z
(3
z
−

2x
)
so

th
e
or
ig
in
al

fa
ct
or
is
es

th
u
s:

9x
(x

−
1)

2
−

6x
2
(x

−
1)

=
3x

(x
−

1)
[3
(x

−
1)

−
2x

]
=

3x
(x

−
1)
(x

−
3)
.

N
ow

fa
ct
or
is
e
th
e
fo
ll
ow

in
g
ex
p
re
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x
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+
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+
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)(
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−

3
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−

3
)(
2
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)
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+
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−
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.
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x
−

1
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3
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+
4
)

4.
x
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+
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+
2(
x
+
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.

(x
+

2
)2

5.
3x
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−

1)
+
2(
y
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1
)(
3
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p
(x

+
y
)
+
q
(x

+
y
).

(x
+
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+
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−
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4
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−
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2
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2
−
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2
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2
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2
+

4
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−

1
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9.
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5
(2
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+
1)

+
5x

4
(2
x
+
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2
.

5
x
4
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x
+

1
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4
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1
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.
49
y
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y
2
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−
4)

9
.

1
4
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4
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−

1
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.
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+
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+
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+
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.
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+
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+
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2
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F
a
c
t
o
r
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a
t
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n
H
a
r
d
e
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P
at
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n
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A
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w
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u
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g
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e
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,
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d
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h
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h
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�
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6
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=
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s
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e
li
n
ed

u
p
.]

F
ac
to
ri
se

fu
ll
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+
1)
.

(x
+
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+
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�
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Fa
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y 
G

ro
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Factorise:

1)  :; − 2: + 4; − 8

2)  :; + ;= − 3: − 3=

3)  := + :> + ;= + ;>

4)  -! + =- + >- + =>

5)  !!- − !! + 2- − 2

6)  !" + !! + ! + 1

7)  :" − :! + : − 1

8)  !" + !! − ! − 1

9)  !" + !! + !-! + -!

10)  !" − 2!! + 3! − 6
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Factorise:

1)  !! + 2! + 3! + 6

2)  !! + 3! + 2! + 6

3)  3!! + 3! + 2! + 2

4)  3!! + 3! + 4! + 4

5)  3!! − 3! + 4! − 4

6)  3!! − 3! − 4! + 4

7)  3!! + 3! − 4! − 4

8)  3!! − 4! + 3! − 4

9)  5!! − 4! + 5! − 4

10)  −5!! + 4! − 5! + 4



3 Factorising Quadratics

Page 33
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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
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 −
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1
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 −
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 =
 −

9
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uc

t =
 1
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1    Scaffolded Factorisation startingpointsmaths.com

2x (x + 5) + 1(x + 5)

Identify a, b and c a = 2, b = 13, c = 5 

Multiply a and c 2 x 5 = 10

What multiples to give ac 
but adds to give b?

1 x 10 = 10


1+ 10 = 11

Split the middle term

Factorise each pair of terms

Complete the factorisation

2x2 + 11x + 51 Factorise the following

2x2 + 10x + x + 5

2x2 − 5x − 12

Identify a, b and c

Multiply a and c 

What multiples to give ac but 
adds to give b?

Split the middle term

Factorise each pair of terms

Complete the factorisation

(2x + 1)(x + 5)

5x2 + 8x + 3 3x2 + 10x + 3 2x2 + 5x + 3

2x2 − x − 13x2 + 13x − 10 3x2 + 4x − 15
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Fa
ct

or
is

in
g

 H
ar

d
er

 Q
u

ad
ra

ti
cs

  

Fa
ct

or
is

e:
 

(a
) 
2𝑥

2
+
7𝑥

+
3 

  
 (

b)
 3
𝑥2

+
8𝑥

+
5 

(c
) 
2𝑥

2
+
5𝑥

+
2 

  
 (

d)
 7
𝑥2

+
8𝑥

+
1 

(e
) 
6𝑥

2
+
13
𝑥
+
5  

  
(f

) 
4𝑥

2
+
12
𝑥
+
9 

(g
) 
3𝑥

2
+
13
𝑥
+
4  

  
(h

) 
8𝑥

2
+
14
𝑥
+
3 

 Fa
ct

or
is

e:
 

(a
) 
16
𝑥2

−
8𝑥

+
1  

  
(b

) 
6𝑥

2
−
7𝑥

+
2 

(c
) 
3𝑥

2
−
13
𝑥
+
4  

  
(d

) 
7𝑥

2
−
23
𝑥
+
6 

(e
) 
4𝑥

2
−
7𝑥

+
3 

  
 (

f)
 6
𝑥2

−
31
𝑥
+
5 

(g
) 
12
𝑥2

−
8𝑥

+
1  

  
(h

) 
9𝑥

2
−
9𝑥

+
2 

 Fa
ct

or
is

e:
 

(a
) 
2𝑥

2
−
𝑥
−
6 

  
 (

b)
 3
𝑥2

+
11
𝑥
−
4 

(c
) 
5𝑥

2
−
3𝑥

−
2 

  
 (

d)
 4
𝑥2

−
4𝑥

−
15

 

(e
) 
7𝑥

2
+
5𝑥

−
2 

  
 (

f)
 6
𝑥2

+
7𝑥

−
5 

(g
) 
8𝑥

2
−
2𝑥

−
3 

  
  
(h

) 
9𝑥

2
+
6𝑥

−
8 

 Fa
ct

or
is

e 

(a
) 
3𝑥

2
+
19
𝑥
+
20

 

(b
) 
4𝑥

2
−
23
𝑥
+
15

 

(c
) 
7𝑥

2
−
19
𝑥
−
6 

(d
) 
3𝑥

2
−
8𝑥

−
60

 

(e
) 
9𝑥

2
+
48
𝑥
+
28

 

(f
) 
2𝑥

2
−
21
𝑥
+
52
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ct
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is
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g

 H
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d
er

 Q
u

ad
ra

ti
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Fa
ct
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is
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(a
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2
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7𝑥
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+
8𝑥

+
5 

(c
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5𝑥

+
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𝑥2

+
8𝑥

+
1 

(e
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6𝑥

2
+
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𝑥
+
5  

  
(f

) 
4𝑥

2
+
12
𝑥
+
9 

(g
) 
3𝑥

2
+
13
𝑥
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4  

  
(h

) 
8𝑥

2
+
14
𝑥
+
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 Fa
ct

or
is

e:
 

(a
) 
16
𝑥2

−
8𝑥

+
1  
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6𝑥
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−
7𝑥

+
2 

(c
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2
−
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𝑥
+
4  

  
(d

) 
7𝑥

2
−
23
𝑥
+
6 

(e
) 
4𝑥

2
−
7𝑥

+
3 

  
 (

f)
 6
𝑥2

−
31
𝑥
+
5 

(g
) 
12
𝑥2

−
8𝑥

+
1  

  
(h

) 
9𝑥

2
−
9𝑥

+
2 

 Fa
ct

or
is

e:
 

(a
) 
2𝑥

2
−
𝑥
−
6 

  
 (

b)
 3
𝑥2

+
11
𝑥
−
4 

(c
) 
5𝑥

2
−
3𝑥

−
2 

  
 (

d)
 4
𝑥2

−
4𝑥

−
15

 

(e
) 
7𝑥

2
+
5𝑥

−
2 

  
 (

f)
 6
𝑥2

+
7𝑥

−
5 

(g
) 
8𝑥

2
−
2𝑥

−
3 

  
  
(h

) 
9𝑥

2
+
6𝑥

−
8 

 Fa
ct

or
is

e 

(a
) 
3𝑥

2
+
19
𝑥
+
20

 

(b
) 
4𝑥

2
−
23
𝑥
+
15

 

(c
) 
7𝑥

2
−
19
𝑥
−
6 

(d
) 
3𝑥

2
−
8𝑥

−
60

 

(e
) 
9𝑥

2
+
48
𝑥
+
28

 

(f
) 
2𝑥

2
−
21
𝑥
+
52
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�                �

! Factorising	Harder	Quadratics	
Video	119	on	www.corbettmaths.com

�

�

Question	1:		 Factorise	each	of	the	following			
(a)			2x²	+	7x	+	5	 	 (b)		2x²	+	11x	+	15	 	 (c)		2x²	+	9x	+	10	

(d)		3x²	+	13x	+	4	 	 (e)		3x²	+	4x	+	1	 	 (f)		3x²	+	8x	+	4	

(g)		5x²	+	13x	+	6	 	 (h)		5x²	+	26x	+	5	 	 (i)		7x²	+	10x	+	3	

(j)			11x²	+	47x	+	12	 	 (k)		2x²	+	17x	+	36	 	 (l)		5x²	+	62x	+	24	

Question	2:		 Factorise	each	of	the	following			
(a)			3x²	+	x	−	4	 	 (b)		7x²	+	20x	−	3	 	 (c)		2x²	−	13x	+	15	

(d)		3x²	−	17x	+	10	 	 (e)		3x²	−	16x	−	12	 	 (f)		3x²	−	x	−	4	

(g)		5x²	−	13x	−	6	 	 (h)		3x²	+	8x	−	3	 	 (i)		2x²	−	x	−	10	

(j)			2x²	−	3x	−	44	 	 (k)		7x²	−	22x	+	16	 	 (l)		2x²	+	15x	−	38	

Question	3:		 Factorise	each	of	the	following			
(a)			6x²	+	13x	+	6	 	 (b)		9x²	+	9x	+	2	 	 (c)		6x²	+	13x	+	2	

(d)		8x²	+	41x	+	5	 	 (e)		9x²	+	6x	+	1	 	 (f)		8x²	+	26x	+	15	

(g)		8x²	+	29x	+	15	 	 (h)		10x²	+	9x	+	2	 	 (i)		9x²	+	27x	+	20	

(j)			10x²	+	17x	+	7	 	 (k)		12x²	+	13x	+	3	 	 (l)		15x²	+	32x	+	16	 	 	

Question	4:		 Factorise	each	of	the	following			
(a)			9x²	−	12x	−	5	 	 (b)		4x²	−	4x	−	3	 	 (c)		4x²	−	11x	+	6	

(d)		6x²	−	7x	+	2	 	 (e)		10x²	−	91x	+	9	 	 (f)		4x²	+	25x	−	56	

(g)		6x²	−	35x	+	49	 	 (h)		6x²	−	7x	−	10	 	 (i)		8x²	+	10x	−	3	

(j)			15x²	+	31x	+	10	 	 (k)		12x²	+	5x	−	3	 	 (l)		20x²	−	23x	+	6	

Examples

Workout

© CORBETTMATHS 2018

Click	here

�                �

! Factorising	Harder	Quadratics	
Video	119	on	www.corbettmaths.com

� 	

Question	1:	 A	quadratic	expression,		3x²	+	ax	+	10	,	can	be	factorised.	
	 	 Find	all	possible	values	for	a.		
	 	 a	can	be	positive	or	negative.	

Question	2:	 A	quadratic	expression,		4x²	+	bx	−	12	,	can	be	factorised.	
	 	 Find	all	possible	values	for	b.		
	 	 b	can	be	positive	or	negative.	

Question	3:	 A	quadratic	expression,		2x²	−	x	+	c	,	can	be	factorised.	
	 	 Find	three	possible	values	for	c.		

Question	4:	 Andrew	has	completed	his	homework	on	factorising	quadratics.	
	 	 Can	you	spot	any	mistakes?	

�

Apply

Answers

© CORBETTMATHS 2018

Click	here
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Factorise:

1)  3!! + 5! + 2

2)  3!! + 8! + 4

3)  3!! + 11! + 6

4)  3!! + 7! − 6

5)  3!! + 4! − 4

6)  3!! + 1! − 2

7)  3!! + ! − 2

8)  3!! − ! − 2

9)  3!! − 4! − 4

10)  3!! − 7! − 6

11)  3!! − 11! + 6

12)  3!! − 8! + 4

13)  3!! − 5! + 2

14)  5!! − 3! + 2
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Where possible, finish factorising:

1) 2! + 4 ! + 5

2) ! + 2 2! + 10

3) ! + 2 2! + 11

4)  3! + 6)(2! + 11)

5)  (9! + 6)(2! + 11)

6)  (9! + 6)(2! + 10)

7)  (9! + 6)(5! + 10)

8)  (9! + 6)(15! + 10)

9)  2(9! + 6)(15! + 10)

10)  2(9! − 6)(15! + 10)

11)  2(6 − 9!)(15! + 10)

12)  2 6! − 9!! 15! + 10

13)  2!"(6! − 9!!)(15! + 10)

14)  0.2(6 − 9!)(15! + 10)
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Factorise:

1)  6!! + 10! + 4

2)  6!! − 10! + 4

3)  6!! + 2! − 4

4)  6!! − 2! − 4

5)  9!! − 3! − 6

6)  9!! − 30! − 24



Fluency Practice

Page 48

Fa
ct

or
is

in
g

 Q
u

ad
ra

ti
cs

  
 Fa

ct
or

is
e:

 

(a
) 
𝑥2

+
7𝑥

+
10

 
  
(b

) 
𝑥2

+
7𝑥

+
12

 

(c
) 
𝑥2

+
5𝑥

+
4 

  
(d

) 
𝑥2

+
5𝑥

+
6 

(e
) 
𝑥2

+
10
𝑥
+
16

   
(f

) 
𝑥2

+
10
𝑥
+
21

 

(g
) 
𝑥2

+
22
𝑥
+
21

   
(h

) 
𝑥2

+
13
𝑥
+
22

 

(i
) 
𝑥2

+
13
𝑥
+
42

  
 (

j)
 𝑥

2
+
13
𝑥
+
12

 
 Fa

ct
or

is
e:

 

(a
) 
𝑥2

−
7𝑥

+
10

 
  
(b

) 
𝑥2

−
7𝑥

+
12

 

(c
) 
𝑥2

−
8𝑥

+
12

 
  
(d

) 
𝑥2

−
13
𝑥
+
12

 

(e
) 
𝑥2

−
13
𝑥
+
30

   
(f

) 
𝑥2

−
11
𝑥
+
30

 

(g
) 
𝑥2

−
11
𝑥
+
18

   
(h

) 
𝑥2

−
9𝑥

+
18

 

(i
) 
𝑥2

−
9𝑥

+
20

 
  
(j

) 
𝑥2

−
9𝑥

+
14

 
 Fa

ct
or

is
e:

 

(a
) 
𝑥2

+
3𝑥

−
10

 
  
(b

) 
𝑥2

−
3𝑥

−
10

 

(c
) 
𝑥2

+
3𝑥

−
28

 
  
(d

) 
𝑥2

−
3𝑥

−
28

 

(e
) 
𝑥2

−
𝑥
−
30

 
  
(f

) 
𝑥2

−
𝑥
−
12

 

(g
) 
𝑥2

+
4𝑥

−
12

 
  
(h

) 
𝑥2

−
11
𝑥
−
12

 

(i
) 
𝑥2

+
2𝑥

−
15

 
  
(j

) 
𝑥2

−
2𝑥

−
35

 
 Fa

ct
or

is
e:

 

(a
) 
𝑥2

+
18
𝑥
+
81

   
(b

) 
𝑥2

−
2𝑥

−
80

 

(c
) 
𝑥2

−
𝑥
−
42

 
  
(d

) 
𝑥2

−
12
𝑥
+
27

 

(e
) 
𝑥2

−
2𝑥

+
1 

  
(f

) 
𝑥2

+
11
𝑥
−
26

 

(g
) 
𝑥2

−
12
𝑥
+
32

   
(h

) 
𝑥2

−
5𝑥

−
36

 

(i
) 
𝑥2

+
13
𝑥
−
30

  
 (

j)
 𝑥

2
−
22
𝑥
−
75

 
  

Fa
ct

or
is

in
g

 Q
u

ad
ra

ti
cs

  
 Fa

ct
or

is
e:

 

(a
) 
𝑥2

+
7𝑥

+
10

 
  
(b

) 
𝑥2

+
7𝑥

+
12

 

(c
) 
𝑥2

+
5𝑥

+
4 

  
(d

) 
𝑥2

+
5𝑥

+
6 

(e
) 
𝑥2

+
10
𝑥
+
16

   
(f

) 
𝑥2

+
10
𝑥
+
21

 

(g
) 
𝑥2

+
22
𝑥
+
21

   
(h

) 
𝑥2

+
13
𝑥
+
22

 

(i
) 
𝑥2

+
13
𝑥
+
42

  
 (

j)
 𝑥

2
+
13
𝑥
+
12

 
 Fa

ct
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e:

 

(a
) 
𝑥2
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+
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+
12

 

(c
) 
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−
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𝑥
+
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(e
) 
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−
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𝑥
+
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(f

) 
𝑥2

−
11
𝑥
+
30

 

(g
) 
𝑥2

−
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𝑥
+
18

   
(h

) 
𝑥2

−
9𝑥

+
18

 

(i
) 
𝑥2

−
9𝑥

+
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(j

) 
𝑥2

−
9𝑥

+
14

 
 Fa

ct
or

is
e:

 

(a
) 
𝑥2

+
3𝑥

−
10

 
  
(b

) 
𝑥2

−
3𝑥

−
10

 

(c
) 
𝑥2

+
3𝑥

−
28

 
  
(d

) 
𝑥2

−
3𝑥

−
28

 

(e
) 
𝑥2

−
𝑥
−
30

 
  
(f

) 
𝑥2

−
𝑥
−
12

 

(g
) 
𝑥2

+
4𝑥

−
12

 
  
(h

) 
𝑥2

−
11
𝑥
−
12

 

(i
) 
𝑥2

+
2𝑥

−
15

 
  
(j

) 
𝑥2

−
2𝑥

−
35

 
 Fa

ct
or

is
e:

 

(a
) 
𝑥2

+
18
𝑥
+
81

   
(b

) 
𝑥2

−
2𝑥

−
80

 

(c
) 
𝑥2

−
𝑥
−
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(d

) 
𝑥2

−
12
𝑥
+
27

 

(e
) 
𝑥2

−
2𝑥

+
1 

  
(f

) 
𝑥2

+
11
𝑥
−
26

 

(g
) 
𝑥2

−
12
𝑥
+
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(h

) 
𝑥2

−
5𝑥

−
36

 

(i
) 
𝑥2

+
13
𝑥
−
30

  
 (

j)
 𝑥

2
−
22
𝑥
−
75

 
 



Fluency Practice

Page 50

�                �

! Factorising	Quadratics	
Video	118	on	www.corbettmaths.com

�

�

Question	1:	 Factorise	each	of	the	following			

(a)			x²	+	7x	+	12	 (b)		x²	+	6x	+	8	 (c)		x²	+	5x	+	6	 (d)		x²	+	8x	+	7	 	

(e)			x²	+	4x	+	4	 (f)			x²	+	8x	+	15	 (g)		x²	+	6x	+	9	 (h)		x²	+	11x	+	28	

(i)				x²	+	10x	+	25	 (j)			x²	+	12x	+	20	 (k)		x²	+	25x	+	24	 (l)			x²	+	11x	+	24	

(m)		x²	+	9x	+	14	 (n)		x²	+	23x	+	60	 (o)		x²	+	29x	+	100	 (p)		x²	+	20x	+	51	

Question	2:	 Factorise	each	of	the	following		

(a) x²	+	x	−	12	 (b)		x²	+	5x	−	6	 (c)		x²	+	3x	−	10	 (d)		x²	+	3x	−	4	 	

(e)			x²	+	2x	−	48	 (f)		x²	+	4x	−	32	 (g)		x²	+	2x	−	35	 (h)		x²	+	8x	−	33	 	

Question	3:	 Factorise	each	of	the	following	

(a) x²	−	3x	−	10	 (b)		x²	−	x	−	20	 (c)		x²	−	6x	−	27	 (d)		x²	−	2x	−	3	

(e)			x²	−	x	−	12	 (f)			x²	−	4x	−	12	 (g)		x²	−	4x	−	21	 (h)		x²	−	6x	−	55	

Question	4:	 Factorise	each	of	the	following	

(a)			x²	−	6x	+	9	 (b)			x²	−	9x	+	20	 (c)		x²	−	9x	+	14	 (d)			x²	−	13x	+	22	

(e)				x²	−	9x	+	8	 (f)			x²	−	12x	+	32	 (g)		x²	−	15x	+	36	 (h)			x²	−	14x	+	48	

Question	5:	 Factorise	each	of	the	following	

(a)			x²	−	9x	+	8	 (b)		x²	+	24x	+	23	 (c)		x²	−	5x	−	14	 (d)		x²	−	7x	+	12	 	

(e)			x²	+	12x	+	36	 (f)			x²	−	2x	−	63	 (g)		x²	+	14x	+	24	 (h)		x²	+	17x	+	60	

(i)				x²	−	11x	+	30	 (j)			x²	−	4x	−	32	 (k)		x²	−	2x	−	63	 (l)			x²	−	16x	−	17	

(m)		x²	−	11x	+	18	 (n)		x²	−	13x	+	22	 (o)		x²	+	18x	+	56	 (p)		x²	−	21x	+	110	

Examples

Workout

© CORBETTMATHS 2018

Click	hereiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii �                �

! Factorising	Quadratics	
Video	118	on	www.corbettmaths.com

(q)		x²	−	16x	+	64	 (r)		x²	+	22x	+	121	 (s)		x²	−	x	−	72	 (t)		x²	−	3x	−	18	

(u)		x²	−	4x	−	45	 (v)		x²	−	16x	+	63	 	

Question	6:	 Factorise	each	of	the	following	

(a)			x²	+	8x	−	105	 (b)			x²	−	18x	−	88	 (c)		x²	−	75x	+	350	 (d)			x²	+	22x	+	96	

(e)				x²	+	25x	+	154	 (f)			x²	−	55x	−	300	 (g)		x²	−	29x	+	180	 (h)			x²	−	x	−	210	
	 	

� 	

Question	1:	 A	quadratic	expression,		x²	+	ax	+	20	,	can	be	factorised.	
	 	 Find	all	possible	values	for	a.		
	 	 a	can	be	positive	or	negative.	

Question	2:	 A	quadratic	expression,		x²	+	bx	+	16	,	can	be	factorised.	
	 	 Find	all	possible	values	for	b.		
	 	 b	can	be	positive	or	negative.	

Question	3:	 A	quadratic	expression,		x²	−	6x	+	c	,	can	be	factorised.	
	 	 Find	three	possible	values	for	c.		

Question	4:	 Andrew	has	completed	his	homework	on	factorising	quadratics.	
	 	 Can	you	spot	any	mistakes?	

	

� 	

Apply
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Factorise:

1)  !! + 10! + 24

2)  !! + 10! − 24

3)  !! − 10! − 24

4)  !! − 10! + 24

5)  !! − 11! + 30

6)  !! − 110! + 3000
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Fa
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o 
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:

A)
   

𝑥2
+

3𝑥
+

2
B)

  
𝑥2

+
4𝑥

+
3 

    
C)

  
𝑥2

+
5𝑥

+
4 

 

D)
   

𝑥2
+

8𝑥
+

12
E)

  
𝑥2

+
11

𝑥
+

28
F)

  
𝑥2

+
11

𝑥
+

24

G)
   

𝑥2
+

11
𝑥

+
18

    
    

 
H)

𝑥2
+

10
𝑥

+
25

    
  

I)
𝑥2

+
9𝑥

+
18

    
 

J) 
  𝑥

2
−

2𝑥
−

3
K)

𝑥2
+

2𝑥
 –

8 
    

   
L)

𝑥2
+
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−

21
 

M
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 𝑥
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−
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−
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N

)
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+
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−
45

    
  

O
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−
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−
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+
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−
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14
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+
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−
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𝑥

+
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U
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−
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+
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−
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+
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−
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(x + 3) (2x - 2) (2x + 1) (2x - 1) 

(3x + 2) (x + 3) (2x - 1) (x + 4) 

(2x - 2) (x - 1) (x - 3) (x + 4) 

(2x + 1) (x + 5) (x - 3) (2x - 3) 

(x + 8) (x - 7) (x + 4) (2x - 4) 

(x + 2) (x + 2)  2(x + 1) (x - 2) 

2(x - 2) (3x - 3) (x + 3) (6x - 3) 

(x - 5)  (x - 5) (x + 3) (x - 4) 

(2x + 4) (x - 1) (x - 5)  (x - 2) 

(2x + 3) (2x - 5) (3x + 1) (x - 9) 

(x - 3) 4 (x + 1) (2x - 8) 

x2 + 7x + 12 2x2 + 3x + 1 

x2 - 3x - 10 4x2 - 1 

x2 + 5x + 6 2x2 - 15x - 27 

x2 - 25 4x2 + 2x - 12 

x2 + 4x - 32 4x2 - 12x + 8 

x2 + 2x - 3 2x2 - 4x - 6 

x2 + 8x + 16 24x - 12 

x2 - 7x + 10 4x2 - 14x + 10 

x2 - 4x + 3 2(3x2 - 4x - 4) 

x2 - 9x + 14 6x2 - x - 1 

x2 - 9 6x2 - 30x + 24 

Factorizing quadratics 
Multiply pairs of factors from the first table to make the quadratics in the second table.   
Hint: It is much easier to do this by factorizing the quadratics first! 
The first pair is done for you.  

www.mathspad.co.uk 
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  𝑥ଶ + 9𝑥 + 14 

  𝑥ଶ + 7𝑥 + 10 

𝑥ଶ + 7𝑥 + 10 𝑥ଶ + 9𝑥 + 14 Question 3 

  𝑥ଶ + 7𝑥 + 12 

  𝑥ଶ + 6𝑥 + 8 

𝑥ଶ + 8𝑥 + 16 𝑥ଶ + 5𝑥 + 6 Question 2 

  𝑥ଶ + 12𝑥 + 27 

  𝑥ଶ + 13𝑥 + 42 

𝑥ଶ + 16𝑥 + 63 𝑥ଶ + 9𝑥 + 18 Question 4 

  𝑥ଶ + 14𝑥 + 48 

  𝑥ଶ + 7𝑥 + 10 

𝑥ଶ + 8𝑥 + 12 𝑥ଶ + 13𝑥 + 40 Question 5 

  𝑥ଶ + 13𝑥 + 36 

  𝑥ଶ + 13𝑥 + 40 

𝑥ଶ + 17𝑥 + 72 𝑥ଶ + 9𝑥 + 20 Question 6 

  𝑥ଶ + 15𝑥 + 54 

  𝑥ଶ + 4𝑥 + 3 

𝑥ଶ + 7𝑥 + 6 𝑥ଶ + 12𝑥 + 27 Example 

  𝑥ଶ + 7𝑥 + 6 

  𝑥ଶ + 8𝑥 + 15 

𝑥ଶ + 4𝑥 + 3 𝑥ଶ + 11𝑥 + 30 Question 1 

  𝑥ଶ + 18𝑥 + 81 

  𝑥ଶ + 4𝑥 + 4 

𝑥ଶ + 11𝑥 + 18 𝑥ଶ + 11𝑥 + 18 Question 7 

  𝑥ଶ + 11𝑥 + 28 

  𝑥ଶ + 10𝑥 + 21 

𝑥ଶ + 7𝑥 + 12 𝑥ଶ + 14𝑥 + 49 Question 8 

  𝑥ଶ + 12𝑥 + 35 

  𝑥ଶ + 9𝑥 + 8 

𝑥ଶ + 15𝑥 + 56 𝑥ଶ + 6𝑥 + 5 Question 9 

  𝑥ଶ + 14𝑥 + 45 

  𝑥ଶ + 12𝑥 + 36 

𝑥ଶ + 15𝑥 + 54 𝑥ଶ + 11𝑥 + 30 Question 10 

Fill in each of the gaps in the grid 
with a bracket so that every row 
and column multiply to give the 
quadratic at the end.  

There’s an example to the right → 



Problem Solving

Page 61



Problem Solving

Page 62



Intelligent Practice

Page 63

Factorise:

1)  −!! + 11! − 30

2)  −!! + 13! − 30

3)  −2!! + 13! − 15

4)  −2!! + 13! + 15

5)  −4!! + 26! + 30

6) −6!! − 39! + 45
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Factorise:

1)  !! − 4!
2)  4! − !!
3)  5! − !!
4)  5! − (2!)!
5)  7! − 3! !

6)  8! − 3! !

7)  64 − 3! !

1)  !! − 144
2)  144 − !!
3)  144 − (7!)!
4)  144 − 49!!
5)  144 − 25!!
6)  100 − 9!!
7)  100 − 49!!

1)  25!! − 121
2)  121 − 25!!
3) 11- ! − 25!!
4)  81-! − 25!!
5)  81-( − 25!!
6)  81-) − 25!!
7)  81-) − 25!*

1) 81H!-) − 25!*I!
2) 144H!-) − 25!*I!
3) 144H)-) − 25!#$I!
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Factorise:

1)  2!! − 162
2)  2!! − 98
3)  98 − 2!!
4)  98 − 8!!
5)  98 − 18!!
6)  200 − 18!!
7)  200 − 2!!
8)  300 − 3!!

1)  12!! − 3-!
2)  3!! − 3-!
3)  18!! − 32-!
4)  32!( − 50-)
5)  48!( − 75-)
6)  80!( − 125-)
7)  80!( − 125-)I!
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�                �

! Difference	Between	Two	Squares	
Video	120	on	www.corbettmaths.com

�

�

Question	1:	 Factorise	each	of	the	following	

(a)			x²	−	25	 	 (b)		y²	−	49	 	 (c)		w²	−	100	 	 (d)		x²	−	4	 	

(e)			c²	−	64	 	 (f)			x²	−	1	 	 (g)		x²	−	900	 	 (h)		y²	−	9	

(i)				16	−		x²		 	 (j)			1	−		y²	 	 (k)		81	−		x²	 	 (l)			144	−	h²	

(m)		x²	−	y²	 	 (n)		a²	−	c²	 	 (o)		9x²	−	25	 	 (p)		4y²	−	1	

(q)		49x²	−	16		 (r)		100	−	81x²	 (s)		9x²	−	4y²	 	 (t)		36a²	−	c²	

(u)		121w²	−	196y²	 (v)		225	−	121y²	

Question	2:	 Factorise	fully	each	of	the	following	

(a)			2x²	−	32	 	 (b)		2y²	−	18	 	 (c)		2x²	−	200		 (d)		3x²	−	75	 	

(e)			5c²	−	20	 	 (f)			18x²	−	2	 	 (g)		12x²	−	147	 (h)		20y²	−	320	

Question	3:	 Factorise	each	of	the	following	

(a)			x⁴	−	1	 	 (b)		y⁴	−	16	 	 (c)		a⁴	−	25	 	 (d)		x⁴	−	y⁴	 	

(e)			h²	−	p⁴	 	 (f)			16x⁴	−	49	 (g)		y⁶	−	36	 	 (h)		x⁶	−	64	

(i)				81p⁴	−		x⁶		 (j)			144x⁸	−		1	

Examples

Workout

© CORBETTMATHS 2018

Click	here
�                �

! Difference	Between	Two	Squares	
Video	120	on	www.corbettmaths.com

� 	
	
Question	1:		 Can	you	spot	any	mistakes?	

	

� 	

Apply

Answers

© CORBETTMATHS 2018

Click	here
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−
1 

(e
) 
𝑥2

−
64

  
(f

) 
𝑥2

−
10
0 

(g
) 
𝑎2

−
14
4 

(h
) 
𝑥2

−
22
5 

(i
) 
10
0
−
𝑥2

  
(j

) 
16

−
𝑦2

 

 Fa
ct

or
is

e:
 

(a
) 
4𝑥

2
−
25

 
(b

) 
4𝑦

2
−
49

 

(c
) 
16
𝑥2

−
1 

(d
) 
9𝑥

2
−
𝑦2

 

(e
) 
25

−
4𝑏

2  
(f

) 
25
𝑦2

−
81

 

(g
) 
10
0𝑥

2
−
9 

(h
) 
16
𝑥2

−
25

 

(i
) 
𝑎2
𝑥2

−
16

 
(j

) 
12
1𝑥

2
−
64
𝑦2

 

 Fa
ct

or
is

e:
 

(a
) 
2𝑥

2
−
50

 
(b

) 
2𝑑

2
−
32

 

(c
) 
10
𝑥2

−
10

 
(d

) 
10
𝑥2

−
25
0 

(e
) 
5𝑥

2
−
45
𝑦2

 
(f

) 
5𝑦

2
−
80

 

(g
) 
8𝑥

2
−
32

 
(h

) 
8𝑥

2
−
12
8 

(i
) 
20
𝑎2

−
5𝑏

2  
(j

) 
75
𝑥2

−
27

 

 Fa
ct

or
is

e:
 

(a
) 

𝑥3
−
25
𝑥 

(b
) 

𝑥4
−
49

 

(c
) 

10
0𝑥

2
−
𝑥6

 

(d
) 

4𝑥
5
−
9𝑥

9  

(e
) 

8𝑥
3
−
50
𝑥𝑦

2  

(f
) 

72
𝑎2
𝑏3

−
98
𝑏9

 

 

D
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−
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−
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25
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−
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(c
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0𝑥
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−
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(d
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(e
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(f
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98
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Factorise:

1)  3-! − 27

2)  2!! − 32

3)  !" + 4!! − 5!

4)  :!! − :-!

5)  2!" − 8!

6)  16!!- − 36-

7)  !( − 4!"

8)  !#$ − 4!% + 4!*

9)  !* − 1
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Single 
Bracket

Double 
Bracket

Difference 
of two 
Squares

How do you know? Factorised Form

x
2 + 4x −21

4x
2 + 8x

x
2 − 64

x
2 − 14x+ 48

10xy+ 25y
2

144x
2 − 25

3x
2 + 6x

3

10x
2 + 5x

x
2 + 6x− 7
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Mixed Factorising Quadratics 
(a) (b) (c) (d) (e) (f) 

Factorise 
𝑥2 − 4𝑥 

Factorise 
𝑥2 − 4𝑥 + 3 

Factorise 
𝑥2 − 4 

Factorise 
𝑥2 − 4𝑥 + 4 

Factorise 
2𝑥2 − 4𝑥 

Factorise 
2𝑥2 − 5𝑥 + 3 

(g) (h) (i) (j) (k) (l) 
Factorise 
2𝑥2 − 8 

Factorise 
2𝑥2 − 15𝑥 − 8 

Factorise 
𝑥2 − 15𝑥 − 16 

Factorise 
𝑥2 − 16 

Factorise 
𝑥2 + 10𝑥 + 16 

Factorise 
𝑥2 + 10𝑥 

(m) (n) (o) (p) (q) (r) 
Factorise 
6𝑥2 − 10𝑥 

Factorise 
6𝑥2 − 11𝑥 + 3 

Factorise 
6𝑥2 + 29𝑥 − 5 

Factorise 
6𝑥2 − 24 

Factorise 
𝑥2 + 5𝑥 − 24 

Factorise 
5𝑥2 + 26𝑥 − 24 

(s) (t) (u) (v) (w) (x) 
Factorise 

𝑥2 + 26𝑥 − 56 
Factorise 

2𝑥2 + 6𝑥 − 56 
Factorise 
2𝑥2 + 6𝑥 

Factorise 
2𝑥2 − 50 

Factorise 
𝑥2 − 5𝑥 − 50 

Factorise 
8𝑥2 − 9𝑥 − 50 

 



Fluency Practice

Page 93

Factorising Revision 

(a) (b) (c) (d) 

Factorise 5𝑥 − 15 Factorise 2𝑥2 + 7𝑥 Factorise fully 8𝑥 − 2𝑥2 Factorise fully 15𝑏𝑐 + 10𝑎𝑏𝑐 

(e) (f) (g) (h) 

Factorise fully 
9𝑎3𝑏𝑐2 + 15𝑎𝑏2𝑐 

Factorise 
𝑥2 + 7𝑥 + 12 

Factorise 
𝑦2 + 5𝑦 − 14 

 

Factorise 
𝑥2 − 11𝑥 + 24 

(i) (j) (k) (l) 

Factorise  
𝑦2 − 36 

Factorise 
3𝑥2 + 5𝑥 + 2 

Factorise fully 
2𝑥2 − 98 

Factorise 
4𝑥2 + 𝑥 − 14 

(m) (n) (o) (p) 

Factorise  
25𝑦2 − 4𝑥2 

Factorise 
6𝑥2 − 13𝑥 + 5 

Factorise  
21 + 4𝑥 − 𝑥2 

 

Factorise fully 
2𝑥3 + 9𝑥2 − 5𝑥 
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FACTORISING 
MIXED QUESTIONS [STANDARD]

 
Ref: G946.7R1 

 

© 2019 Maths4Everyone.com Worksheets, Videos, Online Assessments and Exam Solutions 
 
 

 

A1 Factorise: 
12x + 4 

A2 Factorise: 
3x – 15 

A3 Factorise: 
x2 + 4x 

A4 Factorise: 
2x2 – 5x 

B1 Fully factorise: 
2xy + 4x 

B2 Fully factorise: 
3xy – 9y 

B3 Fully factorise: 
4ab – 6abc 

B4 Fully factorise: 
2a2b + 8ab2 

C1 Factorise: 
x2 – 36 

 

C2 Factorise: 
x2 – 81 

 

C3 Factorise: 
x2 – 1 

 

C4 Factorise: 
x2 – 9  

 

D1 Factorise: 
x2 + 3x – 54 
 

 

D2 Factorise: 
x2 + 8x + 7 

 
 

D3 Factorise: 
x2 – 4x – 32 

 
 

D4 Factorise: 
x2 – 8x + 15 
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FACTORISING 
MIXED QUESTIONS [HARDER]

 
Ref: G946.7R2 

 

© 2019 Maths4Everyone.com Worksheets, Videos, Online Assessments and Exam Solutions 
 
 

 

A1 Factorise: 
9x + 15 

 
 

A2 Factorise: 
4x2 – 3x 

 
 

A3 Factorise: 
3x2 + 15x 

 
 

A4 Factorise: 
9x2y – 12xy2 

 
 

B1 Factorise: 
x2 – 81 

 
 

B2 Factorise: 
x2 – y2 

 
 

B3 Factorise: 
4x2 – 25 

 
 

B4 Factorise: 
9x2 – 16y2 

 
 

C1 Factorise: 
x2 + 13x + 22 

 

C2 Factorise: 
x2 – 11x + 10 

 

C3 Factorise: 
x2 + 3x – 18 

 
 

C4 Factorise: 
x2 – x – 20 

 
 

D1 Factorise: 
3x2 + 8x + 4 

 

D2 Factorise: 
2x2 – 19x + 42 

 

D3 Factorise: 
5x2 + 21x – 20 

 

D4 Factorise: 
4x2 – 4x – 15 
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3

7

11

4

8

12

1 2

5 6

9 10

13 14 15 16

17
18 19 20

21 22 23 24

Increasingly Difficult Factorisation: Quadratics startingpointsmaths.com

x2 + 3x + 2 x2 + 8x + 12 x2 − 5x + 6 x2 − 10x + 24

x2 + 11x − 12 x2 + x − 6 x2 − 5x − 14 x2 − 5x − 36

2x2 + 6x + 4 2x2 − 20x + 32 3x2 − 12x − 36 x3 − 4x2 − 12x

7x3 − 28x2 − 84x 2x2 + 7x + 5 3x2 + 8x − 3

2x2 − 7x − 15

3x2 − 16x + 5

8x2 + 30x + 7 3x2 − 17x + 10 9x2 − 24x + 16

8x2 − 14x − 15 12x2 − 2x − 30 12 − x − x2 3 + 8x − 3x2

25 26 27 28cx2 + 2bcx + b2 3t2 + 5qt + 2q2 12a3 − 26a2b + 4ab26r2 − 5rt − 4t2
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Q
ua

dr
at

ic 
Ar

ea
 p

uz
zle

s 

In
 e

ac
h 

of
 th

es
e 

qu
es

tio
ns

, f
in

d 
th

e 
m

ar
ke

d 
sid

e 
or

 a
re

a 
in

 te
rm

s o
f !

.  

  1.
  

 

 2.
 

 

 3.
 

 

   

!!
+
5!

+
6 

2!
!
+
9!

+
4 

!+
3 

2!
+
7 

? 

2!
!
+
5!

−
3 

4!
!
−
1 

!!
+
3!

−
4 

!+
3 

! 
? 

!−
1 

!!
−
4 

4!
!
+
8!

−
5 

6!
!
+
3!

−
3 

!+
2 

2!
−
1 

? 

Yo
u 

ca
n 

do
 y

ou
r w

or
ki

ng
s o

ut
 

in
 th

is 
co

lu
m

n.
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4.
 

 

 In
sp

ire
d 

by
 N

ao
ki

 In
ab

a 

!+
3 

!!
+
8!

+
15

 
!!
+
3!

−
10

 

2!
!
+
13
!−

7 

2!
!
+
5!

+
2 

!!
−
4 

!!
 

6!
!
+
7!

+
2 

3!!−7!−6 

!!
+
4!

+
3 

2!
!
+
!−

1 

2!
!
+
!−

3 

4!
!
−
4 

2!
−
2 

2!
!
−
2 

? 
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Fu
n

ct
io

n 
M

ac
hi

ne
s 

 H
er

e 
is

 a
 f

un
ct

io
n 

m
ac

hi
ne

. 

 
(a

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 1
0 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 2

.5
 

(c
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 -

3 
(d

) 
Fi

nd
 t

he
 i

n
pu

t 
w

he
n 

th
e 

ou
tp

u
t 

is
 3

1 
 H

er
e 

is
 a

 f
un

ct
io

n 
m

ac
hi

ne
. 

 
(a

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 5
 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 1

2 
(c

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 2
 

(d
) 

Fi
nd

 t
he

 i
n

pu
t 

w
he

n 
th

e 
ou

tp
u

t 
is

 2
8 

 H
er

e 
is

 a
 f

un
ct

io
n 

m
ac

hi
ne

. 

 
(a

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 2
5 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 4

9 
(c

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 1
21

 
(d

) 
Fi

nd
 t

he
 i

n
pu

t 
w

he
n 

th
e 

ou
tp

u
t 

is
 2

 
 H

er
e 

is
 a

 f
un

ct
io

n 
m

ac
hi

ne
. 

 
(a

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 2
 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 1

0 
(c

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 -
5 

(d
) 

Fi
nd

 t
he

 i
n

pu
t 

w
he

n 
th

e 
ou

tp
u

t 
is

 4
8 

 (a
) 

W
he

n 
th

e 
in

pu
t 

is
 3

, 
th

e 
ou

tp
ut

 is
 1

0.
 

S
ug

ge
st

 t
w

o 
po

ss
ib

le
 f
un

ct
io

n 
m

ac
hi

ne
s.

 
(b

) 
W

he
n 

I 
in

pu
t 

2,
 I

 g
et

 a
n 

ou
tp

ut
 o

f 
7.

 
W

he
n 

I 
in

pu
t 

4,
 I

 g
et

 a
n 

ou
tp

ut
 o

f 
17

. 
C
an

 y
ou

 w
or

k 
ou

t 
w

ha
t 

m
y 

tw
o-

st
ep

 
fu

nc
ti
on

 m
ac

hi
ne

 is
? 

  

Fu
n

ct
io

n 
M

ac
hi

ne
s 

 H
er

e 
is

 a
 f

un
ct

io
n 

m
ac

hi
ne

. 

 
(a

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 1
0 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 2

.5
 

(c
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 -

3 
(d

) 
Fi

nd
 t

he
 i

n
pu

t 
w

he
n 

th
e 

ou
tp

u
t 

is
 3

1 
 H

er
e 

is
 a

 f
un

ct
io

n 
m

ac
hi

ne
. 

 
(a

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 5
 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 1

2 
(c

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 2
 

(d
) 

Fi
nd

 t
he

 i
n

pu
t 

w
he

n 
th

e 
ou

tp
u

t 
is

 2
8 

 H
er

e 
is

 a
 f

un
ct

io
n 

m
ac

hi
ne

. 

 
(a

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 2
5 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 4

9 
(c

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 1
21

 
(d

) 
Fi

nd
 t

he
 i

n
pu

t 
w

he
n 

th
e 

ou
tp

u
t 

is
 2

 
 H

er
e 

is
 a

 f
un

ct
io

n 
m

ac
hi

ne
. 

 
(a
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Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
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 2
 

(b
) 

Fi
nd

 t
he

 o
ut

pu
t 

w
he

n 
th

e 
in

pu
t 

is
 1

0 
(c

) 
Fi

nd
 t

he
 o

ut
pu

t 
w

he
n 

th
e 

in
pu

t 
is

 -
5 

(d
) 

Fi
nd

 t
he

 i
n

pu
t 

w
he

n 
th

e 
ou

tp
u

t 
is

 4
8 

 (a
) 

W
he

n 
th

e 
in

pu
t 

is
 3

, 
th

e 
ou

tp
ut

 is
 1

0.
 

S
ug

ge
st
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w
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le
 f
un

ct
io

n 
m
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hi

ne
s.

 
(b

) 
W

he
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I 
in
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2,
 I

 g
et
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n 

ou
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ut
 o

f 
7.

 
W
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 g
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. 
C
an

 y
ou
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w
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m
y 

tw
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fu

nc
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 m
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�                �

! Functions	
Videos	369,	370	on	Corbettmaths

�

�

Question	1:	 Given	
	
	 	 Work	out	the	values	of	

	 	 (a)				 	 	 (b)			 	 	 (c)	 	 	 (d)	

Question	2:	 Given		

Work	out	the	values	of

	 	 (a)				 	 	 (b)			 	 	 (c)	 	 	 (d)	

Question	3:	 Given	
	
	 	 Work	out	the	values	of		

	 	 (a)			 	 	 (b)	 	 	 (c)	 	 	 (d)	

Question	4:	 The	function	f	is	such	that		

	 	 Solve	

	
Question	5:	 The	function	g	is	such	that		

	 	 Solve	

	
Question	6:	 The	function	h	is	such	that		

	 	 Solve	

	
Question	7:	 The	function	f	is	such	that	

	 	 Solve		

Examples

Workout

© CORBETTMATHS 2018

Click	here
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Functions into functions 

Jumbled answers 

Work out the value of each of these functions.  

Match them to the jumbled answers at the bottom.  

w
w
w
.m

at
hs
pa
d.
co
.u
k 
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�                �

! Functions	
Videos	369,	370	on	Corbettmaths

�

�

Question	1:	 Given	
	
	 	 Work	out	the	values	of	

	 	 (a)				 	 	 (b)			 	 	 (c)	 	 	 (d)	

Question	2:	 Given		

Work	out	the	values	of

	 	 (a)				 	 	 (b)			 	 	 (c)	 	 	 (d)	

Question	3:	 Given	
	
	 	 Work	out	the	values	of		

	 	 (a)			 	 	 (b)	 	 	 (c)	 	 	 (d)	

Question	4:	 The	function	f	is	such	that		

	 	 Solve	

	
Question	5:	 The	function	g	is	such	that		

	 	 Solve	

	
Question	6:	 The	function	h	is	such	that		

	 	 Solve	

	
Question	7:	 The	function	f	is	such	that	

	 	 Solve		

Examples

Workout

© CORBETTMATHS 2018

Click	here

�                �

! Functions	
Videos	369,	370	on	Corbettmaths

	
Question	16:	 Given	

	
	 	 (a)		Find	

	 	 (b)		Calculate	the	value	of		
	
Question	17:	 Given	
	
	
	 	 (a)	 Find	

	 	 (b)	 Calculate	the	value	of		

�

Question	1:		 Given		 	 	 	 						and		

	 	 Find	the	value	of	a	such	that	

	
Question	2:	 Given	 	 	 	 		and	

	 	 Find	the	values	of	a	such	that	
	

Question	3:	 Given		 	 	 	 and	

	 	 Find	the	values	of	a	such	that	

	
Question	4:	 Given	

	 	 Express	the	following	in	the	form		

	 	 (a)	 	 	 	 (b)	 	 	 	 (c)	

	 	 (d)	 	 	 	 (e)	 	 	 	 (f)	

Apply
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! Functions	
Videos	369,	370	on	Corbettmaths

	
Question	16:	 Given	

	
	 	 (a)		Find	

	 	 (b)		Calculate	the	value	of		
	
Question	17:	 Given	
	
	
	 	 (a)	 Find	

	 	 (b)	 Calculate	the	value	of		

�

Question	1:		 Given		 	 	 	 						and		

	 	 Find	the	value	of	a	such	that	

	
Question	2:	 Given	 	 	 	 		and	

	 	 Find	the	values	of	a	such	that	
	

Question	3:	 Given		 	 	 	 and	

	 	 Find	the	values	of	a	such	that	

	
Question	4:	 Given	

	 	 Express	the	following	in	the	form		

	 	 (a)	 	 	 	 (b)	 	 	 	 (c)	

	 	 (d)	 	 	 	 (e)	 	 	 	 (f)	

Apply
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! Functions	
Videos	369,	370	on	Corbettmaths

	
Question	5:	 The	function	f	is	such	that		
	
	 	 The	function	g	is	such	that	

	 	 Given	that	

	 	 Work	out	the	value	of	k	

Question	6:	 The	function	g	is	such	that		
	
	 	 The	function	h	is	such	that	

	 	 Given	that	

	 	 Work	out	the	value	of	k	

Question	7:	 For	all	values	of	x	

	

	

	 	 Solve	
	

Question	8:	

	 	 Show	that	

	

� 	
Answers

© CORBETTMATHS 2018

Click	here



Fluency Practice

Page 119

  
 1.

  
Th

e 
fu

nc
tio

n 
f i

s s
uc

h 
th

at
 f(

x)
 =

 5
x 

+ 
2 

Fi
nd

 
(a

)  
 f(

3)
 

 
(b

)  
 f(

7)
 

 
(c

)  
 f(

−4
) 

 
 

(d
)  

 f(
−2

) 
 

(e
)  

 f(
−0

.5
) 

 
(f)

   
f(0

.3
) 

 
2.

  
Th

e 
fu

nc
tio

n 
f i

s s
uc

h 
th

at
 f(

x)
 =

 x
2  −

 4
 

Fi
nd

 
(a

)  
 f(

4)
 

 
(b

)  
 f(

6)
 

 
(c

)  
 f(

−2
) 

 
 

 
(d

)  
 f(

−6
) 

 
(e

)  
 f(

−0
.2

) 
 

(f)
   

f(0
.9

) 
 

3.
  

Th
e 

fu
nc

tio
n 

g 
is 

su
ch

 th
at

 g
(x

) =
 x
3  −

 3
x2

 –
 2

x 
+

 1
 

Fi
nd

 
(a

)  
 g

(0
) 

 
(b

)  
 g

(1
) 

 
(c

)  
 g

(2
) 

 
 

 
(d

)  
 g

(−
1)

 
 

(e
)  

 g
(−

0.
4)

 
 

(f)
   

g(
1.

5)
 

 
4.

  
Th

e 
fu

nc
tio

n 
f i

s s
uc

h 
th

at
 

  

Fi
nd

 
(a

)  
 f(

0)
 

 
(b

)  
 f(

1)
 

 
(c

)  
 f(

2)
 

 
 

 
(d

)  
 f(

−1
) 

 
(e

)  
 f(

−0
.7

) 
 

(f)
   

f(1
.5

) 
 

5.
 

f(x
) =

 3
x2

 –
 2

x 
– 

8 

Ex
pr

es
s f

(x
 +

 2
) i

n 
th

e 
fo

rm
 a

x2
 +

 b
x 

 
6.

  
Th

e 
fu

nc
tio

ns
 f 

an
d 

g 
ar

e 
su

ch
 th

at
 

 
f(x

) =
 3

x 
– 

5 
   

 a
nd

   
  g

(x
) =

 4
x 

+ 
1 

 

(a
)  

 F
in

d 
(i)

  f
(−

1)
  

(ii
)  

 g
(2

) 
(b

)  
 F

in
d 

th
e 

va
lu

e 
of

 x
 fo

r w
hi

ch
 f(

x)
 =

 g
(x

). 

 
7.

  
Th

e 
fu

nc
tio

ns
 f 

an
d 

g 
ar

e 
su

ch
 th

at
 

 
 

f(x
) =

 2
x2

 –
 1

   
   

an
d 

   
 g

(x
) =

 5
x 

+ 
2 

 

(a
)  

 F
in

d 
f(−

3)
 a

nd
 g

(−
5)

 
(b

)  
 F

in
d 

th
e 

tw
o 

va
lu

es
 o

f x
 fo

r w
hi

ch
 f(

x)
 =

 g
(x

). 
 

 

5
2

)
(f

+
=

x
x

EX
ER

C
IS

E 
1:

 



Fluency Practice

Page 121



Fluency Practice

Page 122


 M

AT
H

Sp
rin

t, 
20

13
Fr

ee
 w

or
ks

he
et

 c
re

at
ed

 b
y 

M
AT

H
Sp

rin
t. 

Fu
nc

tio
ns

 B
as

ic
s:

1

N
am

e:
C

la
ss

/S
et

:

Fu
nc

tio
ns

 B
as

ic
s

.m
at

hs
pr

in
t.c

o.
uk

 .
w

w
w

1:
1 2W
or

k 
ou

t t
he

 v
al

ue
 o

f e
ac

h 
fu

nc
tio

n:

If 
 h

(x
) =

 x
 −

 9
,  

fin
d 

 h
(1

3)

__
__

__
__

__

a)
 

If 
 g

(x
) =

 −
x 3

,  
fin

d 
 g

(−
30

)

__
__

__
__

__

b)
 

2:
1 2W
or

k 
ou

t t
he

 v
al

ue
 o

f e
ac

h 
fu

nc
tio

n:

If 
 f 

(x
) =

 −
x2  +

 8
8

,  
fin

d 
 f 

(8
)

__
__

__
__

__

a)
 

If 
 h

(x
) =

 −
7(

x 
− 

3)
2 ,  

fin
d 

 h
(1

0)

__
__

__
__

__

b)
 

3:
1 2W
or

k 
ou

t t
he

 v
al

ue
 o

f e
ac

h 
fu

nc
tio

n:

If 
 f 

(x
) =

 √
 x 
+ 

8
5

 ,  
fin

d 
 f 

(1
17

)

__
__

__
__

__

a)
 

If 
 g

(x
) =

 x 
− 

3
10

,  
fin

d 
 g

(6
3)

__
__

__
__

__

b)
 

4:
1 2W
or

k 
ou

t t
he

 v
al

ue
 o

f e
ac

h 
fu

nc
tio

n:

If 
 f 

(x
) =

 x 
+ 

9
x 
+ 

2,  
fin

d 
 f 

(3
)

__
__

__
__

__

a)
 

If 
 g

(x
) =

 
1

4 
− 

3x
,  

fin
d 

 g
(1

)

__
__

__
__

__

b)
 



Fluency Practice

Page 123


 M

A
TH

S
pr

in
t, 

20
13

Fr
ee

 w
or

ks
he

et
 c

re
at

ed
 b

y 
M

A
TH

S
pr

in
t. 

Fu
nc

tio
ns

 B
as

ic
s:

1

5:
1 2W
or

k 
ou

t t
he

 v
al

ue
 o

f e
ac

h 
fu

nc
tio

n:

If
  h

(x
) =

 1 
− 

4x
2x

,  
fin

d 
 h

(−
1 6)

__
__

__
__

__

a)
 

If
  g

(x
) =

 6x
 −

 5
5x

 −
 2

,  
fin

d 
 g

(21 46
)

__
__

__
__

__

b)
 

6:
1 2So

lv
e 

fo
r x

:

f (
x)

 =
 x

2 ;  
f (

x)
 =

 8
1

__
__

__
__

__

a)
 

h(
x)

 =
 √

x;
  h

(x
) =

 2

__
__

__
__

__

b)
 

7:
1 2So

lv
e 

fo
r x

:

f (
x)

 =
  x 

+ 
4

9
 2  ;  

f (
x)

 =
 36 81

__
__

__
__

__

a)
 

g(
x)

 =
 7

x 
+ 

6;
  g

(x
) =

 −
36

__
__

__
__

__

b)
 



Fluency Practice

Page 124


 M

A
TH

S
pr

in
t, 

20
13

Fr
ee

 w
or

ks
he

et
 c

re
at

ed
 b

y 
M

A
TH

S
pr

in
t. 

Fu
nc

tio
ns

 B
as

ic
s:

1

8:
1 2So

lv
e 

fo
r x

:

h(
x)

 =
 6
√x

 −
 3

;  
h(

x)
 =

 1

__
__

__
__

__

a)
 

h(
x)

 =
 √

(−
7x

 +
 2

); 
 h

(x
) =

 1
0

__
__

__
__

__

b)
 

9:
1 2So

lv
e 

fo
r x

:

g(
x)

 =
 5x

 −
 3

6x
 −

 4
;  

g(
x)

 =
 3 4

__
__

__
__

__

a)
 

f (
x)

 =
 

4
x 
− 

4;  
f (

x)
 =

 −
4 13

__
__

__
__

__

b)
 

10
:

1 2So
lv

e 
fo

r x
:

g(
x)

 =
 4 x −

 1
0;

  g
(x

) =
 7

__
__

__
__

__

a)
 

f (
x)

 =
 5x

 +
 1

0
x 
− 

1
;  

f (
x)

 =
 −

3

__
__

__
__

__

b)
 



6 Changing the Subject

Page 126



Intelligent Practice

Page 127

Make ! the subject for each of the following formulae:

1)  - = :! + ;

2)  - = ;! + :!

3)  - = :! + ;=>

4)  - = >!JK + :!

5)  - = :! − ;

6)  - = − ; + :!

7)  - = :! − ;=>

8)  - = − ;=> + :!
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Make ! the subject for each of the following formulae:

1)  - = .
/ + =

2)  - = − .
/ + =

3)  - = .
/! − =

4)  - = − .
/! − =

5)  - = .
01 + ,LM

6)  - = − .
01 − ,LM
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Make : the subject for each of the following formulae:

1)  2:! + ; = =

2)  2:! − ; = =

3)  6:! − ; = =

4)  2 : − 2; ! + ; = =

5)  2 : + 2; ! − ; = =

6)  6 : + 2; ! − ; = =

1)  2 : + ; = =

2)  2 : − ; = =

3)  6 : − ; = =

4)  2 : − 2; + ; = =

5)  2 : + 2; − ; = =

6)  6 : + 2; − ; = =
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Rearranging One-Step Formulae. Make the subject the letter given in brackets. 

(a) (b) (c) (d) 

𝑉 = 𝐼 × 𝑅        (𝑅) 𝐴 = 𝑏 × ℎ        (𝑏) 𝑃 = 𝐹
𝐴

        (𝐹) 𝐷 = 𝑀
𝑉

        (𝑀) 

(e) (f) (g) (h) 

𝐸 = 𝐶 + 𝐷       (𝐶)  𝑎 = 𝑏 + 𝑐       (𝑐) 𝑆 = 𝑈 − 𝑉       (𝑈) 𝑦 = 𝑥 − 5         (𝑥) 

(i) (j) (k) (l) 

𝑦 = 𝑥2       (𝑥) 𝑢 = 𝑣2       (𝑣) 𝑇 = √𝑆      (𝑆) 𝑎 = √𝑏       (𝑏) 

(m) (n) (o) (p) 

𝑦 = 𝑚𝑥 + 𝑐       (𝑐) 𝑣 = 𝑢 + 𝑎𝑡       (𝑢) 𝑑 = 𝑐2 + 𝑏        (𝑏) 𝑉 = 𝑅 − 𝐼2        (𝑅) 
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Rearranging Two-Step Formulae. Make the subject the letter given in brackets. 

(a) (b) (c) (d) 

𝑣 = 𝑢 + 𝑎𝑡       (𝑡) 
 
 

𝑦 = 𝑚𝑥 + 𝑐     (𝑚) 
 
 

𝑎 = 2𝑏 − 𝑐      (𝑏) 
 
 

𝑠 = 𝑢𝑡 − 𝑑      (𝑢) 
 
 

(e) (f) (g) (h) 

𝑎 =
𝑏 + 𝑐

2       (𝑏) 
 

𝑡 =
𝑢 − 𝑣

4       (𝑢) 
 

𝑑 =
𝑎
𝑏 + 𝑐       (𝑎) 

 
 

ℎ =
𝑒
2 − 𝑓       (𝑒) 

 
 

(i) (j) (k) (l) 

𝑇 = 𝑚2 + 𝑑     (𝑚) 
 
 

𝑏 = 𝑥2 − 𝑎       (𝑥) 
 
 

𝑑 = 5𝑐2        (𝑐) 
 
 

𝑃 = 𝑅𝐼2        (𝐼) 
 
 

(m) (n) (o) (p) 

𝑠 =
𝑢𝑣
2          (𝑣) 

 
 

𝑎 = 𝑏 + 𝑐 − 𝑑       (𝑐) 
 
 

𝑣 = √𝑒 + 𝑓       (𝑒) 
 
 

𝑦 = √
𝑎
𝑏         (𝑎) 
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Rearranging Formulae. Make 𝑥 the subject of these formulae. 

(a) (b) (c) (d) 

𝑦 = 𝑥 + 𝑎 
 
 

𝑦 = 𝑏𝑥 
 
 

𝑦 =
𝑥
𝑐  

 
 

𝑦 = 𝑏𝑥 + 𝑎 
 
 

(e) (f) (g) (h) 

𝑦 =
𝑥
𝑎 + 𝑏 
 
 

𝑦 =
𝑥
𝑎 − 𝑏 
 
 

𝑦 =
𝑥 + 𝑏
2  

 
 

𝑦 = 4𝑥 + 𝑎 
 
 
 

(i) (j) (k) (l) 

𝑦 = 𝑥2 
 
 

𝑦 = 𝑥2 + 𝑎 
 
 

2𝑦 = 𝑥2 − 𝑏 
 
 

𝑦 = 𝑎𝑥2 
 
 

(m) (n) (o) (p) 

𝑦 = 𝑎𝑥2 + 𝑏 
 
 

2𝑦 = 𝑏𝑥2 
 
 

𝑦 =
3𝑥 + 𝑎
5  

 
 

𝑦 = √𝑥 + 𝑏 
 
 

 



Fluency Practice

Page 141

 

 

Rearranging Multi-Step Formulae. Make 𝑥 the subject of each of the formulae. 
(a) (b) (c) (d) 

𝑦 =
𝑎𝑥
𝑏 + 𝑐 𝑦 =

𝑎𝑥3

𝑏  
𝑎𝑥 + 𝑏𝑦 = 𝑐 

 𝑦 = √𝑏𝑥
10 

(e) (f) (g) (h) 

𝑦 + 𝑎 =
𝑥
2𝑏 − 3𝑎 𝑥2 + 𝑦2 = 9 𝑦 = 𝑎𝑏 + √𝑐𝑥 

 
𝑦 =

2𝑥 + 𝑎
𝑏  

(i) (j) (k) (l) 

𝑦 = √5𝑥 − 𝑎3  𝑦 =
𝑎(𝑥 − 2)

𝑏
 𝑦 + 6 =

𝑎𝑥
2
− 4𝑦 𝑦3 =

𝑥2

𝑎
− 𝑏2 
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1 weight = mass × gravitational field strength 𝑊 = 𝑚 𝑔  Make m the subject  

2 work done = force × distance 𝑊 = 𝐹𝑠 Make s the subject  

3 force = spring constant  extension 𝐹 = 𝑘𝑒 Make e the subject  

4 
pressure = 

force normal to a surface
area of that surface

 𝑝 =  
𝐹
𝐴

 
Make F the subject  

5 distance travelled = speed  time 𝑠 = 𝑣𝑡 Make v the subject  

6 
acceleration = 

change in velocity
time taken

 𝑎 =  
Δ𝑣
𝑡

    Make Δ𝑣 the subject  

7 resultant force = mass  acceleration 𝐹 = 𝑚𝑎 Make a the subject  

8 momentum = mass  velocity 𝑝 = 𝑚𝑣 Make m the subject  

9 
power = 

work done
time taken

 𝑃 =
𝑊
𝑡

 
Make W the subject  

10 density = 
mass

volume
 𝜌 =  

𝑚
𝑉

 Make m the subject  

11 
time period = 

1
frequency

 𝑇 =  
1
𝑓

 Make f the subject 
 

12 power = (current)2 × resistance 𝑃 =  𝐼2𝑅 Make I the subject  

 

 

1 weight = mass × gravitational field strength 𝑊 = 𝑚 𝑔  Make m the subject  

2 work done = force × distance 𝑊 = 𝐹𝑠 Make s the subject  

3 force = spring constant  extension 𝐹 = 𝑘𝑒 Make e the subject  

4 
pressure = 

force normal to a surface
area of that surface

 𝑝 =  
𝐹
𝐴

 
Make F the subject  

5 distance travelled = speed  time 𝑠 = 𝑣𝑡 Make v the subject  

6 
acceleration = 

change in velocity
time taken

 𝑎 =  
Δ𝑣
𝑡

    Make Δ𝑣 the subject  

7 resultant force = mass  acceleration 𝐹 = 𝑚𝑎 Make a the subject  

8 momentum = mass  velocity 𝑝 = 𝑚𝑣 Make m the subject  

9 
power = 

work done
time taken

 𝑃 =
𝑊
𝑡

 
Make W the subject  

10 density = 
mass

volume
 𝜌 =  

𝑚
𝑉

 Make m the subject  

11 
time period = 

1
frequency

 𝑇 =  
1
𝑓

 Make f the subject 
 

12 power = (current)2 × resistance 𝑃 =  𝐼2𝑅 Make I the subject  
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Ch
an

gi
ng

 th
e 

Su
bj

ec
t o

f a
 F

or
m

ul
a

If 
yo

u 
kn

ow
 a

ll 
th

e 
ot

he
r i

nf
or

m
at

io
n,

 h
ow

 d
o 

yo
u 

fin
d…

𝑉
=
𝑤
ℎ𝑙

Vo
lu

m
e 

of
 a

 C
ub

oi
d

…
 th

e 
he

ig
ht

 o
f a

 c
ub

oi
d?

𝐴
=
𝑏ℎ 2

Ar
ea

 o
f a

 T
ria

ng
le

…
 th

e 
ba

se
 le

ng
th

 o
f a

 tr
ia

ng
le

?

𝑉
=
1 2
𝑤
ℎ𝑙

Vo
lu

m
e 

of
 a

 T
ria

ng
le

-b
as

ed
 P

ris
m

…
 th

e 
le

ng
th

 o
f t

he
 p

ris
m

?

Ci
rc

um
fe

re
nc

e 
of

 a
 C

irc
le C
=
2𝜋
𝑟

…
 th

e 
ra

di
us

?

𝐴
=
1 2
𝑎
+
𝑏
ℎ

Ar
ea

 o
f a

 T
ra

pe
ziu

m
…

 o
ne

 o
f t

he
 p

ar
al

le
l s

id
e 

le
ng

th
s (
𝑏)

?

𝐴
=
𝜋𝑟

2

Ar
ea

 o
f a

 C
irc

le
…

 th
e 

ra
di

us
?

𝐴
=
4𝜋
𝑟2

Su
rf

ac
e 

Ar
ea

 o
f a

 S
ph

er
e

…
 th

e 
ra

di
us

?

Vo
lu

m
e 

of
 a

 S
qu

ar
e-

ba
se

d 
Py

ra
m

id V
=
1 3
ℎ𝑙

2

…
 th

e 
ba

se
 e

dg
e 

le
ng

th
 (𝑙

)?

𝑎2
+
𝑏2

=
𝑐2

Py
th

ag
or

as
’ T

he
or

em
…

 th
e 

le
ng

th
 o

f a
 sh

or
te

r s
id

e 
(𝑎

)?

𝑉
=
4 3
𝜋𝑟

3

Vo
lu

m
e 

of
 a

 S
ph

er
e

…
 th

e 
ra

di
us

?

Ch
an

gi
ng

 th
e 

Su
bj

ec
t o

f a
 F

or
m
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a

If 
yo

u 
kn

ow
 a

ll 
th

e 
ot

he
r i

nf
or

m
at

io
n,

 h
ow

 d
o 

yo
u 

fin
d…

𝑉
=
𝑤
ℎ𝑙

Vo
lu

m
e 

of
 a

 C
ub

oi
d

…
 th

e 
he

ig
ht

 o
f a

 c
ub

oi
d?

𝐴
=
𝑏ℎ 2

Ar
ea

 o
f a

 T
ria

ng
le

…
 th

e 
ba

se
 le

ng
th

 o
f a

 tr
ia

ng
le

?

𝑉
=
1 2
𝑤
ℎ𝑙

Vo
lu

m
e 

of
 a

 T
ria

ng
le

-b
as

ed
 P

ris
m

…
 th

e 
le

ng
th

 o
f t

he
 p

ris
m

?

Ci
rc

um
fe

re
nc

e 
of

 a
 C

irc
le C
=
2𝜋
𝑟

…
 th

e 
ra

di
us

?

𝐴
=
1 2
𝑎
+
𝑏
ℎ

Ar
ea

 o
f a

 T
ra

pe
ziu

m
…

 o
ne

 o
f t

he
 p

ar
al

le
l s

id
e 

le
ng

th
s (
𝑏)

?

𝐴
=
𝜋𝑟

2

Ar
ea

 o
f a

 C
irc

le
…

 th
e 

ra
di

us
?

𝐴
=
4𝜋
𝑟2

Su
rf

ac
e 

Ar
ea

 o
f a

 S
ph

er
e

…
 th

e 
ra

di
us

?

Vo
lu

m
e 

of
 a

 S
qu

ar
e-

ba
se

d 
Py

ra
m

id V
=
1 3
ℎ𝑙

2

…
 th

e 
ba

se
 e

dg
e 

le
ng

th
 (𝑙

)?

𝑎2
+
𝑏2

=
𝑐2

Py
th

ag
or

as
’ T

he
or

em
…

 th
e 

le
ng

th
 o

f a
 sh

or
te

r s
id

e 
(𝑎

)?

𝑉
=
4 3
𝜋𝑟

3

Vo
lu

m
e 

of
 a

 S
ph

er
e

…
 th

e 
ra

di
us

?
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1.  !" + !$ = 3

2.  3! + !' = (

3.  ! 3 + ' + 2! = (

4.  2! = ( + !*

5.  !' + * = 3!

6.  !' − ( = !"

7.  !' + " = 3" + !(

8.  , ! + ' = ((! + ")

9.  !"#$%# = "

10. ! − / = #%&
'

11. #%$
#"$ = 2

12. ((#%')
# = 0

Make ! the subject of the following formulae
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Make ! the subject for each of the following formulae:

1)  5! + ; = 2! + :

2)  5! + ;> = 2! + :=

3)  ;! + 5 = :! + 2

4)  ;! + 5> = :! + 2=

5)  5 ! + ; = 2 ! + :

6)  5 ! + ;> = 2(! + :=)

7)  ; ! + 5 = : ! + 2

8)  ;(! + 5>) = :(! + 2=)
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Make ! the subject for each of the following formulae:

1)  H = +.2+0
.2/

2)  H = +.2+0
(.2(/

3)  H = +.2+0
".3"/
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�
   

   
   

   
   
�

!
Ch
an
gin

g	t
he
	Su
bje
ct:
	Ad

va
nc
ed
	

Vi
de
o	8
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Ma
ke
	x	
th
e	s
ub
jec
t	o
f	e
ac
h	o
f	t
he
	fo
llo
wi
ng
	

(a
)			
A	=

	½
(x
	+	
y)
	

	
	

	
(b
)		A

	=	
πr
²	+
	2π

rx
	
	

(c)
			T
	=	
3x
²	−
	y	

	
	

	
(d
)		

(e
)		s
	=	
uy
	+	
½
xy
²	

	
	

	
(f)
		⅓

w	
=	¼

x	+
	t	

	

(g
)			

	
	

	
	

	
(h
)	

		 (i)
		p
	=	
3(
y	+
	2x
)²	

	
	

	
(j)
		1
2w

	=	
¾
(2
x	+
	a)
		

Qu
es
tio
n	2

:	
Ma
ke
	m
	th
e	s
ub
jec
t	o
f	t
he
	fo
llo
wi
ng
	fo
rm
ula
e	

(a
)			
5(
m	
+	y
)	=
	4(
m	
−	3

y)
	
	

	
(b
)		3

(3
m	
+	4

)	=
	7(
m	
+	2

a)
	

(c)
			1
5(
2m

	+	
3c
)	=
	5(
m	
+	7

c)	
	

(d
)		9

m	
+	4

c	=
	2(
a	+
	3m

)	

(e
)		a
(c	
+	m

)	=
	2(
c	+
	3m

)	
	

	
(f)
		w
(m
	+	
n)
	=	
x(
m	
−	n

)	

(g
)			

	
	

	
	

	
(h
)	

		 (i)
	y	
=	3

mt
	−	
a²
m	

	
	

	
(j)
		r
(c	
+	7

)	=
	3m

	+	
5	

(k
)	x
	=	
4π
m	
+	a
m	

	
	

	
(l)
			

	

(m
) d
m	
=	y
	−	
em

	
	

	
	

(n
)		m

(c	
+	d

)	=
	m
	+	
f	

(o
) 	y

	−	
mp

	=	
np
	+	
2y
		

	
	

(p
)		m

(r	
+	p

)	=
	r(
h	−

	m
)	

(q
)		

	
	

	
	

	
(r)
			

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

Sc
an
	he
re

�
   

   
   

   
   
�

!
Ch
an
gin

g	t
he
	Su
bje
ct:
	Ad

va
nc
ed
	

Vi
de
o	8
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	3

:	
Ma
ke
	c	
th
e	s
ub
jec
t	o
f	t
he
	fo
llo
wi
ng
	

(a
)		
				
				
				
				
				
				
	

				
			(
b)
				
				
				
				
				
				
				
				
				
				
		

� Qu
es
tio
n	1

:		
Th
e	c
os
ine

	ru
le	
is	
	a²
	=	
b²
	+	
c²
	−	
2b
c	c
os
	A.
	

	
	

Ma
ke
	co
s	A
		th

e	s
ub
jec
t.	

	 	 �

Ap
ply

An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

Sc
an
	he
re
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R
ea

rr
an

g
in

g
 F

or
m

u
la

e 
w

h
en

 t
h

e 
S

u
b

je
ct

 A
p

p
ea

rs
 T

w
ic

e 
 

M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑎𝑥

=
𝑏𝑥

+
𝑐 

(b
) 

 
𝑎𝑥

=
𝑏𝑥

−
𝑐 

(c
) 

 
𝑎𝑥

+
𝑐
=
𝑏𝑥

+
2 

(d
) 

 
𝑎𝑥

−
𝑑
=
𝑏𝑥

+
𝑐 

(e
) 

 
𝑎𝑥

−
2
=
𝑑
−
𝑏𝑥

 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑎
=

𝑏𝑥 𝑥−
2 

(b
) 

 
2
=

𝑏𝑥 𝑎+
𝑥 

(c
) 

 
𝑎
=

𝑥+
𝑏 𝑥
 

(d
) 

 
2𝑎

=
𝑥 𝑥−
1 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑎(
𝑥
+
2)

=
𝑏𝑥

−
𝑐 

(b
) 

 
𝑎(
𝑏
−
𝑥)

=
𝑐(
𝑥
+
𝑑)

 

(c
) 

 
2𝑏

=
𝑥−

𝑎
𝑐+

𝑥 

(d
) 

 
𝑎
=

𝑥+
𝑏

𝑥−
𝑏 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑑
=
√
𝑥−

𝑐
𝑥

 

(b
) 

 
𝑏𝑥

=
𝑐
+

𝑥 𝑎 

(c
) 

 
𝑥
=
√
𝑎+

𝑥2 𝑏
 

(d
) 

 
𝑏𝑥

3
=

𝑎2
−
𝑥3 𝑐

 

R
ea

rr
an

g
in

g
 F

or
m

u
la

e 
w

h
en

 t
h

e 
S

u
b

je
ct

 A
p

p
ea
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 T

w
ic

e 
 

M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑎𝑥

=
𝑏𝑥

+
𝑐 

(b
) 

 
𝑎𝑥

=
𝑏𝑥

−
𝑐 

(c
) 

 
𝑎𝑥

+
𝑐
=
𝑏𝑥

+
2 

(d
) 

 
𝑎𝑥

−
𝑑
=
𝑏𝑥

+
𝑐 

(e
) 

 
𝑎𝑥

−
2
=
𝑑
−
𝑏𝑥

 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑎
=

𝑏𝑥 𝑥−
2 

(b
) 

 
2
=

𝑏𝑥 𝑎+
𝑥 

(c
) 

 
𝑎
=

𝑥+
𝑏 𝑥
 

(d
) 

 
2𝑎

=
𝑥 𝑥−
1 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑎(
𝑥
+
2)

=
𝑏𝑥

−
𝑐 

(b
) 

 
𝑎(
𝑏
−
𝑥)

=
𝑐(
𝑥
+
𝑑)

 

(c
) 

 
2𝑏

=
𝑥−

𝑎
𝑐+

𝑥 

(d
) 

 
𝑎
=

𝑥+
𝑏

𝑥−
𝑏 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t 

of
 e

ac
h 

fo
rm

ul
a:

 

(a
) 

 
𝑑
=
√
𝑥−

𝑐
𝑥

 

(b
) 

 
𝑏𝑥

=
𝑐
+

𝑥 𝑎 

(c
) 

 
𝑥
=
√
𝑎+

𝑥2 𝑏
 

(d
) 

 
𝑏𝑥

3
=

𝑎2
−
𝑥3 𝑐
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www.mathsbox.org.uk

Rearranging Formulae

1) y = x + a

2) y = ax

3) y = x – a

4) y = a – x

5) y = 𝑥
𝑎

6) y = 𝑎
𝑥

7) y = ax + b

8) y = abx

1) y = 𝑎𝑥
𝑏

2) y = x2 + a

3) y = ax2

4) y = 𝑥 + 𝑎

5) y = 𝑥 − 𝑎

6) y = a 𝑥

7) y = 𝑥
2

𝑎𝑏

8) y = 𝑥
𝑎𝑏

1) x + a = b – x

2) ax = b – x

3) x – b = ax + c

4) ax = by + x

5) a(x+y) = b – x

6) ax + y = bx + z

7) ax – y = bx + yz

8) a = 𝑏𝑥
𝑥+𝑐

Make x the subject of the formula Make x the subject of the formula Make x the subject of the formula
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Rearranging Formulae 
 
Make ! the subject of the following formulae: 
 

1) 2! = $   

2) !
" = $    

3) ! + 2 = $ 

4) ! − 2 = $   

5) !
# = $    

6) !
# + 2 = $ 

7) !' = $   

8) !' − 2 = $   

9) !' − ( = $ 

10) !$"
# = $   

11) "!
# = $   

12) %(!$")
# = $ 

13) 2! = $ + !   

14) 2! + ' = $ + !  

15) 2! + ' = $ − ! 

16) !) + ' = $ + !  

17) !) + ' = $ + !*  

18) !) + ' = $ − !* 

 
Rearranging Formulae 
 
Make ! the subject of the following formulae: 
 

1) 2! = $   

2) !
" = $    

3) ! + 2 = $ 

4) ! − 2 = $   

5) !
# = $    

6) !
# + 2 = $ 

7) !' = $   

8) !' − 2 = $   

9) !' − ( = $ 

10) !$"
# = $   

11) "!
# = $   

12) %(!$")
# = $ 

13) 2! = $ + !   

14) 2! + ' = $ + !  

15) 2! + ' = $ − ! 

16) !) + ' = $ + !  

17) !) + ' = $ + !*  

18) !) + ' = $ − !* 
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H
ar

d
er

 R
ea

rr
an

g
in

g 
Fo

rm
u

la
e 

M
ak

e 
𝑥 

th
e 

su
bj

ec
t.

 

(a
) 

𝐹
=
𝑥2

−
3 

(b
) 

𝑝
=
5(
𝑥
−
3)

 

(c
) 

2𝑥
+
𝑎
=
𝑥
+
𝑏 

(d
) 

𝑦2
=
𝑥2

+
𝑎2

 

(e
) 

𝑃
=

𝑥2 4
+
𝑐 

(f
) 

𝑦
−
5
=
2
+

𝑥 6 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t.

 

(a
) 

4𝑥
−
8
=
𝑎𝑥

 

(b
) 

𝑎𝑥
=
𝑏
−
𝑐𝑥

 

(c
) 

2(
𝑥
+
3)

=
𝑏𝑥

 

(d
) 

𝑎
−
𝑏𝑥

=
𝑑𝑥

−
𝑎 

(e
) 

4(
𝑥
−
2𝑦
)
=
3(
2𝑥

−
𝑦)

  

(f
) 

𝑝(
𝑥
−
𝑏)

=
𝑞(
𝑥
+
𝑏)

 
 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t.

 

(a
) 

𝐴
=
2𝑥
𝑏2

+
𝑐𝑥

  
 

(b
) 

𝑥(
𝑐
−
𝑑)

=
𝑐(
𝑑
−
𝑥)

 

(c
) 

𝑦
=

𝑥+
2

𝑥−
2 

(d
) 

2𝑎
=

𝑥−
3

4𝑥
 

(e
) 

𝑏
=

𝑎𝑥 𝑎+
𝑥 

(f
) 

𝑎
=

2+
3𝑥

𝑥−
2

 

 

H
ar

d
er

 R
ea

rr
an

g
in

g 
Fo

rm
u

la
e 

M
ak

e 
𝑥 

th
e 

su
bj

ec
t.

 

(a
) 

𝐹
=
𝑥2

−
3 

(b
) 

𝑝
=
5(
𝑥
−
3)

 

(c
) 

2𝑥
+
𝑎
=
𝑥
+
𝑏 

(d
) 

𝑦2
=
𝑥2

+
𝑎2

 

(e
) 

𝑃
=

𝑥2 4
+
𝑐 

(f
) 

𝑦
−
5
=
2
+

𝑥 6 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t.

 

(a
) 

4𝑥
−
8
=
𝑎𝑥

 

(b
) 

𝑎𝑥
=
𝑏
−
𝑐𝑥

 

(c
) 

2(
𝑥
+
3)

=
𝑏𝑥

 

(d
) 

𝑎
−
𝑏𝑥

=
𝑑𝑥

−
𝑎 

(e
) 

4(
𝑥
−
2𝑦
)
=
3(
2𝑥

−
𝑦)

  

(f
) 

𝑝(
𝑥
−
𝑏)

=
𝑞(
𝑥
+
𝑏)

 
 

 M
ak

e 
𝑥 

th
e 

su
bj

ec
t.

 

(a
) 

𝐴
=
2𝑥
𝑏2

+
𝑐𝑥

  
 

(b
) 

𝑥(
𝑐
−
𝑑)

=
𝑐(
𝑑
−
𝑥)

 

(c
) 

𝑦
=

𝑥+
2

𝑥−
2 

(d
) 

2𝑎
=

𝑥−
3

4𝑥
 

(e
) 

𝑏
=

𝑎𝑥 𝑎+
𝑥 

(f
) 

𝑎
=

2+
3𝑥

𝑥−
2

 

 



Fluency Practice

Page 166

 

 

Rearranging Harder Formulae 

Make 𝑥 the subject of each of the formulae. 

(a) (b) (c) (d) 

𝑎 = 𝑏 + 𝑥2 𝑎2 = 𝑏2 + 𝑥2 
𝑏 =

𝑥3

2𝑎 
𝑏 = 2𝑎 + √𝑥 

(e) (f) (g) (h) 

𝑏 = √
𝑥
𝑎 𝑎 + 5 = √

𝑥
𝑏 

𝑎𝑥 = 𝑥 + 5 𝑎𝑥 + 𝑏 = 𝑎 + 𝑥 

(i) (j) (k) (l) 

𝑎 =
𝑥

𝑥 + 1 
𝑎(𝑥 − 𝑏) = 𝑏𝑥 𝑏 =

𝑥 + 𝑎
𝑥 − 𝑎

 𝑎 = √
𝑥

𝑥 + 𝑏
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Substitution and Formulae Revision 

(a) (b) (c) (d) 

𝑦 = 𝑥2 + 2𝑥 
Find the value of 𝑦 when 𝑥 = 5 

 

𝑏 = 𝑎3 − 5𝑎 
Find the value of 𝑏 when 𝑎 = 3 

 

𝑤 = 2𝑑2 + 5𝑑 
Find the value of 𝑤 when  

𝑑 = −4 
 

𝑦 = 3𝑥3 + 5𝑥2 − 6 
Find the value of 𝑦 when 

𝑥 = −2 
 

(e) (f) (g) (h) 

𝑑 = 3𝑎 + 5𝑏 
Find 𝑑 when 𝑎 = 7 and 𝑏 = −2 

 

𝑡 = 𝑝2 + 𝑝𝑞 
Find 𝑡 when 𝑝 = −6 and 𝑞 = 2 

 
𝑓 =

2𝑑 + 𝑒2

𝑑𝑒
 

Find 𝑓 when 𝑑 = 5 and 𝑒 = −2 
 

𝑦 =
3
4

𝑎𝑏2 
Find 𝑦 when 𝑎 = 5 and 𝑏 = −0.5 

 

(i) (j) (k) (l) 

Make 𝑏 the subject of  
𝑎 = 4𝑏 − 7 

 

Make 𝑥 the subject of  
𝑦 = 𝑥2 + 5 

 

Make 𝑑 the subject of  

𝑒 =
𝑐 + 𝑑

5  
 

Make 𝑎 the subject of  
𝑥 = 2𝑎2 − 𝑐𝑑 

 

(m) (n) 

Make 𝑥 the subject of the formula 𝑦 = 𝑥
𝑥−3

 
 

Make 𝑎 the subject of the formula 𝑏 = 5−2𝑎
3𝑎+2
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 1.

  
Fi

nd
 th

e 
in

ve
rs

e 
fu

nc
tio

n,
 f 
−1

(x
), 

of
 th

e 
fo

llo
w

in
g 

fu
nc

tio
ns

: 
 (a

)  
 f(

x)
 =

  3
x 

− 
1 

 
 

 
(b

)  
 f(

x)
 =

  2
x 

+ 
3 

 (c
)  

 f(
x)

 =
 1

 –
 2

x 
 

 
 

(d
)  

 f(
x)

 =
  x
2  +

 5
 

 (e
)  

 f(
x)

 =
  6

(4
x 

– 
1)

   
  

 
 

(f)
   

f(x
)  

= 
 4

 −
 x

 
 (g

)  
 f(

x)
 =

  3
x2

 −
 2

 
 

 
 

(h
)  

 f(
x)

 =
  2

(1
 −

 x
) 

 (i)
   

 f(
x)

 =
  

 
 

 
 

(j)
   

f(x
) =

  
 

 

 
2.

  
Th

e 
fu

nc
tio

n 
f i

s s
uc

h 
th

at
 f(

x)
 =

 7
x 

− 
3 

(a
)  

 F
in

d 
f −
1 (x

). 
(b

)  
 S

ol
ve

 th
e 

eq
ua

tio
n 

f −
1 (x

) =
 f(

x)
. 

 

3.
  

Th
e 

fu
nc

tio
n 

f i
s s

uc
h 

th
at

 f(
x)

 =
  

 
 

  

(a
)  

 F
in

d 
f −
1 (x

). 
(b

)  
 S

ol
ve

 th
e 

eq
ua

tio
n 

f −
1 (x

) =
 f(

x)
. 

 

4.
 

Th
e 

fu
nc

tio
n 

f i
s s

uc
h 

th
at

 f(
x)

 =
 

,  
  x

 ≠
 −

4.
   

   
 

 
Ev

al
ua

te
 f 
−1

(3
). 

 
 

[H
in

t: 
 F

irs
t f

in
d 

f −
1 (x

) a
nd

 th
en

 su
bs

tit
ut

e 
fo

r x
 =

 −
3]

 
 5.

 
f(x

) =
 

,  
  x

R,
  x

 ≠
 −

3 

 
(a

)  
 If

 f 
−1

(x
) =

 −
5,

 fi
nd

 th
e 

va
lu

e 
of

 x
.  

   
   

   
 

 
(b

)  
 S

ho
w

 th
at

 ff
 −1

(x
) =

 x
 

 6.
 

Fu
nc

tio
ns

 f 
an

d 
g 

ar
e 

su
ch

 th
at

 
 f(

x)
 =

 3
x 

+ 
2 

 
 

g(
x)

 =
 x
2  +

 1
 

 
Fi

nd
 a

n 
ex

pr
es

sio
n 

fo
r (

fg
)−
1 (x

) 
 

[H
in

t: 
 F

irs
t f

in
d 

fg
(x

) ]
 

  
 

12 +x
21

-+
xx

2
8 +x

4
1 +x

3
+xx

Î

EX
ER

C
IS

E 
3:
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Function  Inverse 

  

  

  

  

  

  

  

  

  

  

Match these  
functions into pairs 
that are inverses 

of each other 

www.mathspad.co.uk 



Fluency Practice

Page 177

In
ve

rs
e 

Fu
n

ct
io

n
s 

 Fi
nd

 t
he

 in
ve

rs
e 

fu
nc

tio
n,

 𝑓
−

1 (𝑥
),

 o
f 
th

e 
fo

llo
w

in
g 

fu
nc

tio
ns

: 

(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)

=
3𝑥

2
−

2 
(h

) 
  

𝑓(
𝑥)

=
2(

1
−

𝑥)
 

 Fi
nd

 t
he

 in
ve

rs
e 

fu
nc

tio
n,

 𝑓
−

1 (𝑥
),

 o
f 
th

e 
fo

llo
w

in
g 

fu
nc

tio
ns

: 

(i
) 

  
 𝑓

(𝑥
)

=
2𝑥 𝑥+

1 
 

 
 

 

(j
) 

  
𝑓(

𝑥)
=

𝑥+
1

𝑥−
2 

 

 Th
e 

fu
nc

tio
n 

is
 s

uc
h 

th
at

 𝑓
(𝑥

)
=

7𝑥
−

3 
(a

) 
  
Fi

nd
 𝑓

−
1 (𝑥

) 
(b

) 
  
S
ol

ve
 t

he
 e

qu
at

io
n 

𝑓−
1 ( 𝑥

)
=

𝑓(
𝑥)

 

 Th
e 

fu
nc

tio
n 

is
 s

uc
h 

th
at

 𝑓
(𝑥

)
=

8
𝑥+

2 

(a
) 

  
Fi

nd
 𝑓

−
1 (𝑥

) 
(b

) 
  
S
ol

ve
 t

he
 e

qu
at

io
n 

𝑓−
1 ( 𝑥

)
=

𝑓(
𝑥)

 

 Th
e 

fu
nc

tio
n 

is
 s

uc
h 

th
at

 

 𝑓
( 𝑥

)
=

1
𝑥+

4 , 
  
 𝑥

≠
−

4 
  
  

Ev
al

ua
te

 𝑓
−

1 (−
3)

  
 

 

       

In
ve

rs
e 

Fu
n

ct
io

n
s 

 Fi
nd

 t
he

 in
ve

rs
e 

fu
nc

tio
n,

 𝑓
−

1 (𝑥
),

 o
f 
th

e 
fo

llo
w

in
g 

fu
nc

tio
ns

: 

(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)

=
3𝑥

2
−

2 
(h

) 
  

𝑓(
𝑥)

=
2(

1
−

𝑥)
 

 Fi
nd

 t
he

 in
ve

rs
e 

fu
nc

tio
n,

 𝑓
−

1 (𝑥
),

 o
f 
th

e 
fo

llo
w

in
g 

fu
nc

tio
ns

: 

(i
) 

  
 𝑓

(𝑥
)

=
2𝑥 𝑥+

1 
 

 
 

 

(j
) 

  
𝑓(

𝑥)
=

𝑥+
1

𝑥−
2 

 

 Th
e 

fu
nc

tio
n 

is
 s

uc
h 

th
at

 𝑓
(𝑥

)
=

7𝑥
−

3 
(a

) 
  
Fi

nd
 𝑓

−
1 (𝑥

) 
(b

) 
  
S
ol

ve
 t

he
 e

qu
at

io
n 

𝑓−
1 ( 𝑥

)
=

𝑓(
𝑥)

 

 Th
e 

fu
nc

tio
n 

is
 s

uc
h 

th
at

 𝑓
(𝑥

)
=

8
𝑥+

2 

(a
) 

  
Fi

nd
 𝑓

−
1 (𝑥

) 
(b

) 
  
S
ol

ve
 t

he
 e

qu
at

io
n 

𝑓−
1 ( 𝑥

)
=

𝑓(
𝑥)

 

 Th
e 

fu
nc

tio
n 

is
 s

uc
h 

th
at

 

 𝑓
( 𝑥

)
=

1
𝑥+

4 , 
  
 𝑥

≠
−

4 
  
  

Ev
al

ua
te

 𝑓
−

1 (−
3)
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
 M

AT
H

Sp
rin

t, 
20

13
Fr

ee
 w

or
ks

he
et

 c
re

at
ed

 b
y 

M
AT

H
Sp

rin
t. 

Fu
nc

tio
ns

 - 
In

ve
rs

e 
Fu

nc
tio

ns
:1

N
am

e:
C

la
ss

/S
et

:

Fu
nc

tio
ns

 - 
In

ve
rs

e 
Fu

nc
tio

ns
.m

at
hs

pr
in

t.c
o.

uk
 .

w
w

w

1:
1 2W
or

k 
ou

t t
he

 fo
llo

w
in

g:

If 
 h

(x
) =

 x
 −

 9
,  

fin
d 

 h
−1

(4
)

__
__

__
__

__

a)
 

If 
 g

(x
) =

 −
x 3

,  
fin

d 
 g

−1
(1

0)

__
__

__
__

__

b)
 

2:
1 2W
or

k 
ou

t t
he

 fo
llo

w
in

g:

If 
 f 

(x
) =

 −
x 
− 

8
8

,  
fin

d 
 f 

−1
(8

)

__
__

__
__

__

a)
 

If 
 h

(x
) =

 √
 −x 7

  +
 3

,  
fin

d 
 h

−1
(1

0)

__
__

__
__

__

b)
 

3:
1 2W
or

k 
ou

t t
he

 fo
llo

w
in

g:

If 
 f 

(x
) =

 
5

x 
− 

8,  
fin

d 
 f 

−1
(−

12 3)

__
__

__
__

__

a)
 

If 
 g

(x
) =

 5x
 +

 1
0

6x
 +

 3
,  

fin
d 

 g
−1

(1
1 39
)

__
__

__
__

__

b)
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
 M

A
TH

S
pr

in
t, 

20
13

Fr
ee

 w
or

ks
he

et
 c

re
at

ed
 b

y 
M

A
TH

S
pr

in
t. 

Fu
nc

tio
ns

 - 
In

ve
rs

e 
Fu

nc
tio

ns
:1

4:
1 2W
or

k 
ou

t t
he

 fo
llo

w
in

g:

If
  h

(x
) =

 −
2x

 +
 9

x 
− 

1
,  

fin
d 

 h
−1

(3
)

__
__

__
__

__

a)
 

If
  g

(x
) =

 4 x +
 3

,  
fin

d 
 g

−1
(1

)

__
__

__
__

__

b)
 

5:
1 2Fi
nd

 th
e 

in
ve

rs
e 

of
 e

ac
h 

fu
nc

tio
n:

If
  f

 (x
) =

 x
2 ,  

fin
d 

 f 
−1

(x
)

__
__

__
__

__
__

__
__

__
__

a)
 

If
  h

(x
) =

 √
x,

  f
in

d 
 h

−1
(x

)

__
__

__
__

__
__

__
__

__
__

b)
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
 M

A
TH

S
pr

in
t, 

20
13

Fr
ee

 w
or

ks
he

et
 c

re
at

ed
 b

y 
M

A
TH

S
pr

in
t. 

Fu
nc

tio
ns

 - 
In

ve
rs

e 
Fu

nc
tio

ns
:1

6:
1 2Fi
nd

 th
e 

in
ve

rs
e 

of
 e

ac
h 

fu
nc

tio
n:

If
  f

 (x
) =

 √
 −x

 −
 1

0
10

 ,  
fin

d 
 f 

−1
(x

)

__
__

__
__

__
__

__
__

__
__

a)
 

If
  g

(x
) =

 −
8(

x 
− 

10
)2 ,  

fin
d 

 g
−1

(x
)

__
__

__
__

__
__

__
__

__
__

b)
 

7:
1 2Fi
nd

 th
e 

in
ve

rs
e 

of
 e

ac
h 

fu
nc

tio
n:

If
  g

(x
) =

 
9

x 
+ 

4,  
fin

d 
 g

−1
(x

)

__
__

__
__

__
__

__
__

__
__

a)
 

If
  f

 (x
) =

 −
6x

 +
 7

5x
 −

 4
,  

fin
d 

 f 
−1

(x
)

__
__

__
__

__
__

__
__

__
__

b)
 


