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Complete the square on the following expressions:

1)  !! + 4!

2)  !! + 8!

3)  !! + 12!

4)  !! − 4!

5)  !! − 8!

6)  !! − 12!

7)  !! + 3!

8)  !! + 5!

9)  !! − 7!
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C
om

p
le

ti
n

g
 t

h
e 

S
q

u
ar

e 
 

 C
om

pl
et

e 
th

e 
sq

ua
re

. 

(a
) 

𝑥2
+
10
𝑥 

(b
) 

𝑥2
+
8𝑥

 

(c
) 

𝑥2
−
8𝑥

 

(d
) 

𝑥2
−
6𝑥

+
3 

(e
) 

𝑥2
−
6𝑥

−
3 

(f
) 

𝑥2
+
4𝑥

−
3 

 W
ri
te

 in
 c

om
pl

et
ed

 s
qu

ar
e 

fo
rm

at
. 

(a
) 

𝑥2
−
5𝑥

 

(b
) 

𝑥2
+
7𝑥

 

(c
) 

𝑥2
+
7𝑥

−
5 

(d
) 

𝑥2
−
9𝑥

−
5 

(e
) 

𝑥2
−
9𝑥

+
5 

(f
) 

𝑥2
−
9𝑥

+
13

 
 C
om

pl
et

e 
th

e 
sq

ua
re

. 

(a
) 

2𝑥
2
+
12
𝑥 

(b
) 

2𝑥
2
+
8𝑥

 

(c
) 

2𝑥
2
−
8𝑥

 

(d
) 

2𝑥
2
−
8𝑥

+
3 

(e
) 

2𝑥
2
−
6𝑥

+
3 

(f
) 

3𝑥
2
−
6𝑥

+
3 

 W
ri
te

 in
 c

om
pl

et
ed

 s
qu

ar
e 

fo
rm

at
. 

(a
) 

3𝑥
2
−
6𝑥

+
5 

(b
) 

3𝑥
2
+
6𝑥

+
5 

(c
) 

4𝑥
2
+
16
𝑥
+
5 

(d
) 

4𝑥
2
−
16
𝑥
−
5 

(e
) 

5𝑥
2
−
30
𝑥
+
9 

(f
) 

5𝑥
2
+
30
𝑥
−
9 

C
om

p
le

ti
n

g
 t

h
e 

S
q

u
ar

e 
 

 C
om

pl
et

e 
th

e 
sq

ua
re

. 

(a
) 

𝑥2
+
10
𝑥 

(b
) 

𝑥2
+
8𝑥

 

(c
) 

𝑥2
−
8𝑥

 

(d
) 

𝑥2
−
6𝑥

+
3 

(e
) 

𝑥2
−
6𝑥

−
3 

(f
) 

𝑥2
+
4𝑥

−
3 

 W
ri
te

 in
 c

om
pl

et
ed

 s
qu

ar
e 

fo
rm

at
. 

(a
) 

𝑥2
−
5𝑥

 

(b
) 

𝑥2
+
7𝑥

 

(c
) 

𝑥2
+
7𝑥

−
5 

(d
) 

𝑥2
−
9𝑥

−
5 

(e
) 

𝑥2
−
9𝑥

+
5 

(f
) 

𝑥2
−
9𝑥

+
13

 
 C
om

pl
et

e 
th

e 
sq

ua
re

. 

(a
) 

2𝑥
2
+
12
𝑥 

(b
) 

2𝑥
2
+
8𝑥

 

(c
) 

2𝑥
2
−
8𝑥

 

(d
) 

2𝑥
2
−
8𝑥

+
3 

(e
) 

2𝑥
2
−
6𝑥

+
3 

(f
) 

3𝑥
2
−
6𝑥

+
3 

 W
ri
te

 in
 c

om
pl

et
ed

 s
qu

ar
e 

fo
rm

at
. 

(a
) 

3𝑥
2
−
6𝑥

+
5 

(b
) 

3𝑥
2
+
6𝑥

+
5 

(c
) 

4𝑥
2
+
16
𝑥
+
5 

(d
) 

4𝑥
2
−
16
𝑥
−
5 

(e
) 

5𝑥
2
−
30
𝑥
+
9 

(f
) 

5𝑥
2
+
30
𝑥
−
9 
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COMPLETING THE SQUARE 
EQUIVALENT EXPRESSIONS

NO CALCULATOR 
Ref: G243.3F1 

 

© 2018 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 Express x2 + 8x 
in the form (x + a)2 + b 

A2 Express x2 + 6x 
in the form (x + a)2 + b 

A3 Express x2 – 4x 
in the form (x + a)2 + b 

A4 Express x2 – 12x 
in the form (x + a)2 + b 

B1 Express x2 + 3x 
in the form (x + p)2 + q 

B2 Express x2 – 9x 
in the form (x + p)2 + q 

B3 Express x2 – 7x 
in the form (x + p)2 + q 

B4 Express x2 + 11x 
in the form (x + p)2 + q 

C1 Express x2 + 6x + 5 
in the form (x + m)2 + n 

C2 Express x2 – 6x + 5 
in the form (x + m)2 + n 

C3 Express x2 + 10x – 11 
in the form (x + m)2 + n 

C4 Express x2 – 4x + 20 
in the form (x + m)2 + n 

D1 Express 2x2 + 8x 
in the form a(x + b)2 + c 

D2 Express 3x2 – 9x 
in the form a(x + b)2 + c 

D3 Express 3x2 + 12x – 6 
in the form a(x + b)2 + c 

D4 Express 2x2 – 6x + 11 
in the form a(x + b)2 + c 
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COMPLETING THE SQUARE 
EQUIVALENT EXPRESSIONS

NO CALCULATOR 
Ref: G243.3S1 

 

© 2018 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1 Express x2 – 2x 
in the form (x + a)2 + b 

A2 Express x2 + 14x 
in the form (x + h)2 + k 

A3 Express x2 + 5x 
in the form (x + m)2 + n 

A4 Express x2 – 13x 
in the form (x + p)2 + q 

B1 Express x2 + 18x 
in the form (x + p)2 + q 

B2 Express x2 + 21x 
in the form (x + m)2 + n 

B3 Express x2 + 10x 
in the form (x + h)2 + k 

B4 Express x2 – x 
in the form (x + a)2 + b 

C1 Express x2 – 4x + 20 
in the form (x + h)2 + k 

C2 Express x2 – 3x – 10 
in the form (x + p)2 + q 

C3 Express x2 + 14x + 6 
in the form (x + a)2 + b 

C4 Express x2 + 9x + 8 
in the form (x + m)2 + n 

D1 Express 3x2 + 12x 
in the form a(x + b)2 + c 

D2 Express 5x2 + 10x + 20 
in the form a(x + b)2 + c 

D3 Express 2x2 – 6x + 5 
in the form a(x + b)2 + c 

D4 Express 2x2 + 9x – 3 
in the form a(x + b)2 + c 
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�
   

   
   

   
   
�

!
Co
mp

let
ing

	th
e	S
qu
ar
e	

Vi
de
o	1
0	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
W
rit
e	t
he
	fo
llo
wi
ng
	ex
pr
es
sio
ns
	in
	th
e	f
or
m	
(x
	+	
a)
²	+
	b	

(a
) 	x
²	+
	8x
	+	
1	

	
(b
)		x
²	+
	10

x	+
	3	

	
(c)
		x
²	+
	2x
	−	
1	

(d
) 	x
²	−
	6x
	−	
10
	

	
(e
)		x
²	−
	4x
	−	
13
	

	
(f)
		x
²	−
	12

x	+
	3	

(g
) 	x
²	+
	14

x	+
	3	

	
(h
)		x
²	−
	2x
	−	
15
	

	
(i)
		x
²	+
	4x
	−	
11
	

(j)
			x
²	+
	x	
−	8

		
	

(k
)		x
²	+
	3x
	+	
1	

	
(l)
		x
²	−
	7x
	−	
2	

(m
) 	x
²	−
	9x
	−	
1	

	
(n
)		x
²	+
	11

x	+
	3	

	
(o
)		x
²	−
	10

0x
	−	
25
	

Qu
es
tio
n	2

:	
So
lve
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	(u
se
	co
mp

let
ing

	th
e	s
qu
ar
e)
.	

(a
) 	x
²	+
	4x
	+	
1	=

	0	
	

(b
)		x
²	+
	8x
	−	
10
	=	
0	
	

(c)
		x
²	+
	14

x	−
	4	
=	0

	

(d
) 	x
²	−
	8x
	−	
2	=

	0	
	

(e
)		x
²	−
	10

x	+
	10

	=	
0		

(f)
		x
²	+
	18

x	+
	7	
=	0

	

(g
) 	x
²	+
	12

x	+
	3	
=	1

9		
(h
)		x
²	=
	2x
	+	
10
	

	
(i)
		x
²	−
	7x
	−	
3	=

	0	

(j)
			x
²	+
	x	
−	7

	=	
0	

	
(k
)		x
²	+
	3x
	+	
8	=

	0	
	

(l)
		2
x²
	−	
10
x	−
	30

	=	
x²
	−	
4x
	

Qu
es
tio
n	3

:		
W
rit
e	t
he
	fo
llo
wi
ng
	ex
pr
es
sio
ns
	in
	th
e	f
or
m	
	a(
x	+
	b)
²	+
	c	

(a
) 	2

x²
	+	
8x
	+	
2	

	
(b
)		2

x²
	+	
12
x	−
	3	

	
(c)
		3
x²
	−	
12
x	+
	2	

(d
)		4

x²
	+	
12
x	−
	5	

	
(e
)		2

x²
	−	
3x
	−	
5	

	
(f)
		5
x²
	−	
20
x	+
	30

	

Qu
es
tio
n	4

:	
So
lve
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	(u
se
	co
mp

let
ing

	th
e	s
qu
ar
e)
.	

(a
) 	3

x²
	+	
12
x	+
	3	
=	0

		
(b
)		2

x²
	+	
16
x	−
	20

	=	
0	

(c)
		3
x²
	−	
6x
	+	
1	=

	0	

(d
)		5

x²
	+	
10
x	−
	9	
=	0

	
(e
)		2

x²
	−	
5x
	−	
3	=

	0	
	

(f)
		2
x²
	−	
7x
	+	
1	=

	0	
	

	

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
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�
   

   
   

   
   
�

!
Qu
ad
ra
tic
s:	
So
lvi
ng
	us
ing

	Co
mp

let
ing

	th
e	S
qu
ar
e	

Vi
de
o	2
67
a	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
So
lve
	ea
ch
	of
	th
e	e
qu
ati
on
s	b
elo
w	
us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	

(a
)			
x²
	+	
6x
	+	
8	=

	0	
	

	
(b
)			
x²
	+	
10
x	+
	24

	=	
0	

	
(c)
		x
²	+
	14

x	+
	40

	=	
0	

(d
)		x
²	−
	4x
	−	
45
	=	
0	
	

	
(e
)			
x²
	−	
12
x		
+	3

5	=
	0	

	
(f)
		x
²	−
	2x
	−	
3	=

	0	

(g
)		x
²	+
	14

x	−
	51

	=	
0		

	
(h
)			
x²
	−	
6x
		−
	16

	=	
0		

	
(i)
		x
²	−
	2x
	+	
1	=

	0	

Qu
es
tio
n	2

:	
So
lve
	ea
ch
	of
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	

(a
)			
x²
	+	
5x
	+	
4	=

	0	
	

	
(b
)			
x²
	−	
3x
	−	
18
	=	
0	
	

	
(c)
		x
²	+
	x	
−	1

2	=
	0	

(d
)		x
²	−
	7x
	+	
12
	=	
0	
	

	
(e
)			
x²
	−	
11
x		
+	2

4	=
	0	

	
(f)
		x
²	−
	7x
	−	
30
	=	
0	

Qu
es
tio
n	3

:		
So
lve
	ea
ch
	of
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	

	
	

W
rit
e	e
ac
h	a
ns
we
r	i
n	s
im
pli
Nie
d	s
ur
d	f
or
m	

(a
)			
x²
	+	
4x
	−	
3	=

	0	
	

	
(b
)			
x²
	+	
6x
	−	
10
	=	
0	
	

	
(c)
		x
²	−
	2x
	−	
5	=

	0	

(d
)		x
²	−
	10

x	+
	1	
=	0

		
	

(e
)			
x²
	+	
8x
		+
	3	
=	0

		
	

(f)
		x
²	−
	8x
	−	
22
	=	
0	

(g
)		x
²	+
	20

x	+
	7	
=	0

		
	

(h
)			
x²
	−	
12
x		
+	1

	=	
0		

	
(i)
		x
²	−
	30

x	−
	10

0	=
	0	

Qu
es
tio
n	4

:	
So
lve
	ea
ch
	of
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	

	
	

W
rit
e	e
ac
h	a
ns
we
r	i
n	s
im
pli
Nie
d	s
ur
d	f
or
m	

(a
)			
x²
	+	
x	−
	7	
=	0

	
	

	
(b
)			
x²
	−	
3x
	+	
1	=

	0	
	

	
(c)
		x
²	+
	11

x	−
	5	
=	0

	

(d
)		x
²	−
	7x
	+	
9	=

	0	
	

	
(e
)			
x²
	−	
x		
−	5

0	=
	0	

	
	

(f)
		x
²	+
	13

x	+
	1	
=	0

	

Qu
es
tio
n	5

:	
So
lve
	ea
ch
	of
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	

	
	

W
rit
e	e
ac
h	a
ns
we
r	i
n	s
im
pli
Nie
d	s
ur
d	f
or
m	

	 (a
)			
x²
	−	
4x
	+	
1	=

	10
		

	
(b
)			
x²
	+	
2x
	+	
5	=

	20
	−	
8x
	
	

(c)
		3
x²
	=	
2x
²	+
	x	
+	7

	

(d
)		x
²	+
	6x
	+	
4	=

	2x
²	+
	8x
	−	
1	

(e
)			

	
	

	
	

(f)
	

Ex
am

ple
s

W
or
ko
ut

©
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O
R
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TT

M
AT

H
S 
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17

Cli
ck
	he
re
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�
   

   
   

   
   
�

!
Qu
ad
ra
tic
s:	
So
lvi
ng
	us
ing

	Co
mp

let
ing

	th
e	S
qu
ar
e	

Vi
de
o	2
67
a	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	6

:	
So
lve
	ea
ch
	of
	th
e	f
oll
ow
ing

	eq
ua
tio
ns
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	

(a
)			
5x
²	+
	30

x	−
	10

	=	
0	

	
(b
)			
2x
²	+
	7x
	+	
3	=

	0	
	

	
(c)
		3
x²
	+	
12
x	−
	2	
=	0

	

(d
)		2

x²
	−	
3x
	−	
7	=

	0	
	

	
(e
)			
5x
²	+
	2x
		−
	8	
=	0

		
	

(f)
		1
0x
²	−
	2x
	−	
1	=

	0	

� Qu
es
tio
n	1

:	
Fin

d	t
he
	po
int
s	w

he
re
	th
e	c
ur
ve
	y	
=	x
²	+
	10

x	+
	3	
me

ets
:	

	
	

(a
)	t
he
	y-
ax
is	

	
	

(b
)	t
he
	x-
ax
is	

Qu
es
tio
n	2

:	
Th
e	l
en
gth

	of
	a	
re
cta
ng
le	
is	
20
cm
	lo
ng
er
	th
an
	its
	w
idt
h.	

	
	

Th
e	a
re
a	o
f	t
he
	re
cta
ng
le	
is	
10
00
cm
²	

	
	

Fin
d	t
he
	w
idt
h	a
nd
	le
ng
th
	of
	th
e	r
ec
tan

gle
.	

	
	

Gi
ve
	yo
ur
	an
sw
er
s	i
n	s
ur
d	f
or
m.
	

Qu
es
tio
n	3

:	
Ab
by
	is
	tr
yin

g	t
o	s
olv
e		
x²
	+	
4x
	+	
15
	=	
0	

	
	

By
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e,	
ex
pla
in	
wh
y	t
he
re
	ar
e	n
o	(
re
al)
	so
lut
ion

s	

Qu
es
tio
n	4

:	
Th
e	c
ur
ve
	y	
=	x
²	+
	8x
	−	
1	m

ee
ts	
th
e	x
-ax
is	
at	
th
e	p
oin

ts	
A	a

nd
	B	

	
	

Th
e	p
oin

t	C
	is
	(2
,	5
)	

	
	

Fin
d	t
he
	ar
ea
	of
	tr
ian

gle
	AB

C	

Qu
es
tio
n	5

:	
Jam

es
	ha
s	s
olv
ed
	th
e	e
qu
ati
on
	x²
	+	
ax
	+	
b	=

	0	
	

	
	

Hi
s	s
olu

tio
ns
	ar
e	x
	=	
−3
	+	
√1
7		
an
d		
x	=
	−3

	−	
√1
7	

	
	

Fin
d	a
	an
d	b

	

Qu
es
tio
n	6

:	
By
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	o
n	a
x²
	+	
bx
	+	
c	=
	0	
to
	es
tab

lis
h	t
he
	qu

ad
ra
tic
	

	
	

for
mu

la	
	

	
	

	 �

Ap
ply

An
sw
er
s

©
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R
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M
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H
S 

20
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Cli
ck
	he
re
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S
ol

vi
n

g
 Q

u
ad

ra
ti

cs
 b

y 
C

om
p

le
ti

n
g

  
th

e 
S

q
u

ar
e 

 
 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
. 

(a
) 

𝑥2
−
2𝑥

−
1
=
0 

(b
) 

𝑥2
−
4𝑥

−
1
=
0 

(c
) 

𝑥2
+
4𝑥

+
2
=
0 

(d
) 

𝑥2
+
4𝑥

−
2
=
0 

(e
) 

𝑥2
+
10
𝑥
+
2
=
0 

(f
) 

𝑥2
+
12
𝑥
−
5
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
. 

(a
) 

𝑥2
+
11
𝑥
−
1
=
0 

(b
) 

𝑥2
+
11
𝑥
−
3
=
0 

(c
) 

𝑥2
+
5𝑥

−
3
=
0 

(d
) 

𝑥2
−
5𝑥

−
3
=
0 

(e
) 

𝑥2
−
𝑥
−
3
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
. 

(a
) 

2𝑥
2
−
8𝑥

+
3
=
0 

(b
) 

2𝑥
2
−
4𝑥

−
3
=
0 

(c
) 

3𝑥
2
+
12
𝑥
+
3
=
0 

(d
) 

3𝑥
2
−
18
𝑥
−
2
=
0 

(e
) 

4𝑥
2
+
16
𝑥
−
2
=
0 

(f
) 

5𝑥
2
+
20
𝑥
−
5
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
.  

(a
) 

2𝑥
2
+
3𝑥

−
1
=
0 

(b
) 

2𝑥
2
+
5𝑥

−
1
=
0 

(c
) 

2𝑥
2
−
5𝑥

−
3
=
0 

(d
) 

2𝑥
2
−
11
𝑥
−
3
=
0 

S
ol

vi
n

g
 Q

u
ad

ra
ti

cs
 b

y 
C

om
p

le
ti

n
g

  
th

e 
S

q
u

ar
e 

 
 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
. 

(a
) 

𝑥2
−
2𝑥

−
1
=
0 

(b
) 

𝑥2
−
4𝑥

−
1
=
0 

(c
) 

𝑥2
+
4𝑥

+
2
=
0 

(d
) 

𝑥2
+
4𝑥

−
2
=
0 

(e
) 

𝑥2
+
10
𝑥
+
2
=
0 

(f
) 

𝑥2
+
12
𝑥
−
5
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
. 

(a
) 

𝑥2
+
11
𝑥
−
1
=
0 

(b
) 

𝑥2
+
11
𝑥
−
3
=
0 

(c
) 

𝑥2
+
5𝑥

−
3
=
0 

(d
) 

𝑥2
−
5𝑥

−
3
=
0 

(e
) 

𝑥2
−
𝑥
−
3
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
. 

(a
) 

2𝑥
2
−
8𝑥

+
3
=
0 

(b
) 

2𝑥
2
−
4𝑥

−
3
=
0 

(c
) 

3𝑥
2
+
12
𝑥
+
3
=
0 

(d
) 

3𝑥
2
−
18
𝑥
−
2
=
0 

(e
) 

4𝑥
2
+
16
𝑥
−
2
=
0 

(f
) 

5𝑥
2
+
20
𝑥
−
5
=
0 

 S
ol

ve
 t

he
se

 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
ua

re
.  

(a
) 

2𝑥
2
+
3𝑥

−
1
=
0 

(b
) 

2𝑥
2
+
5𝑥

−
1
=
0 

(c
) 

2𝑥
2
−
5𝑥

−
3
=
0 

(d
) 

2𝑥
2
−
11
𝑥
−
3
=
0 
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Quadratic Equations Exact Answers Rounded Answers
(2 d.p.)

ଶ ଶ −4 ±  10
3
2  ±  

5
2

ଶ ଶ 2 ±  2 10 ± 47

ଶ ଶ −9 ±  83 −7 ±  2 7

ଶ ଶ − 
5
2  ±  

57
2 −2 ±  10

ଶ ଶ −3 ±  6 −3 ±  2

ଶ ଶ 1 ±  10 5 ±  2 7

ଶ ଶ 5 ±  6 1 ±  6

Solving Quadratic Equations by Completing the Square
Create 14 groups of 3 by matching up one card from each table
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Solving Quadratic Equations Revision 

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

Solve 𝑥2 = 9 Solve 𝑥2 − 7𝑥 + 10 = 0 Solve 𝑥2 − 5𝑥 + 6 = 0 Solve 𝑥2 + 8𝑥 + 12 = 0 

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

Solve 𝑥2 + 2𝑥 − 8 = 0 Solve 𝑥2 + 10𝑥 + 21 = 0 Solve 𝑥2 − 3𝑥 − 18 = 0 Solve 𝑥2 − 1 = 𝑥 + 5 

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

Solve 3𝑥2 − 7𝑥 + 2 = 0 Solve 𝑥2 + 5𝑥 + 2 = 0, giving 
your solutions to 3 significant 

figures. 

Solve 𝑥2 + 3𝑥 − 8 = 0, giving 
your solutions to 3 significant 

figures. 

Solve 3𝑥2 + 2𝑥 − 9 = 0, 
giving your solutions in surd 

form. 
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Solving Quadratic Equations Using Different Methods 

There are three algebraic methods for solving quadratic equations:  (a) By factorising (b) Using the quadratic formula  (c) By completing the square 

Solve each of the following quadratic equations using each of the three methods, remembering that sometimes it is not possible to solve by factorising. When using 
the quadratic formula, give your answers to 2 decimal places. 

Equation By Factorising By Formula By Completing 
the Square Equation By Factorising By Formula By Completing 

the Square 

𝑥2 + 4𝑥 + 3 = 0 
(𝑥 + 3)(𝑥 + 1) = 0 

 
𝑥 = −3  

𝑜𝑟 𝑥 = −1 

𝑎 = 1, 𝑏 = 4, 𝑐 = 3 
 

𝑥 =
−4 ± √16 − 12

2  
 

𝑥 = −3 𝑜𝑟 𝑥 = −1 

(𝑥 + 2)2 − 4 + 3 = 0 
 

(𝑥 + 2)2 = 1 
 

𝑥 = −2 ± √1 
 

𝑥 = −3 𝑜𝑟 𝑥 = −1 
 

3𝑥2 − 12𝑥 = 0    

𝑥2 − 6𝑥 + 8 = 0    2𝑥2 − 9𝑥 − 5 = 0    

𝑥2 − 𝑥 − 12 = 0    2𝑥2 + 8𝑥 − 1 = 0    

𝑥2 + 4𝑥 − 2 = 0    𝑥2 + 3𝑥 = 18    

𝑥2 + 2𝑥 − 5 = 0    2𝑥2 = 4𝑥 + 1    
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Quadratics 
 

Complete the square then solve… 

 

1. !! + 6! + 7 = 0 

2. !! + 10! + 25 = 0 

3. 2!! + 8! + 5 = 0 

4. 2!! + 6! + 6 = 5 

5. !(2! + 5) + 10 = 3 

Factorise and solve… 

 

1. !! + 7! + 12 = 0 

2. 3!! + 10! + 7 = 0 

3. 4!! − 17! − 15 = 0 

4. 100!! + 60! + 10 = 1 

5. !(15! − 4) = 4 

Quadratic formula to solve… 

 

1. !! + 6! − 5 = 0 

2. 4!! − 12! + 9 = 0 

3. 3!! + 9! + 6 = 0 

4. !(! − 2) = 2 

5. 2!! − 4! + 5 = 2 
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Odd One Out?  
In each row, explain which equation is the odd one out. 

(𝑥 + 5)2  + 10 = 0 𝑥2 + 10𝑥 + 35 = 0 𝑥2 + 10𝑥 + 25 = 10 (𝑥 + 5)2 − 25 + 35 = 0 

5𝑥2 + 10𝑥 = 10 (𝑥2 + 2𝑥) = 2 (𝑥 + 1)2 = 3 (𝑥 + 1)2 − 2 = 2 

2𝑥2 + 12𝑥 − 20 = 0 2(𝑥2 + 6𝑥) = 20 (𝑥 + 3)2 = 19 𝑥 = 3 ± √19 

6𝑥2 + 36𝑥 = 18 𝑥2 + 6𝑥 = 3 (𝑥 + 3)2 + 9 =  3 (𝑥 + 3)2 = 12 

 

* Challenge * 

How many equations can you write that are equivalent to : (𝒙+ 𝟑)𝟐 = 𝟑𝟎 

Can you write some equations that are equivalent to 𝒙𝟐 + 𝟐𝟎𝒙 = 𝟐𝟔 ?  
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𝑎 𝑥 = 3𝑥 + 1 𝑏 𝑥 = 2𝑥 − 3 𝑐 𝑥 =
𝑥
3 + 2 𝑑 𝑥 =

𝑥
2 − 4 𝑒 𝑥 =

3𝑥 + 5
3

𝑓 𝑥 =
2𝑥 − 3

2

Inverse Functions Composite Functions

𝑔 𝑥 =
5𝑥
4 + 3 ℎ 𝑥 =

𝑥 + 6
3 − 1 𝑚 𝑥 = 3(𝑥 − 4) 𝑛 𝑥 = 3(2𝑥 + 3) 𝑜 𝑥 =

4𝑥 − 5
3 + 4 𝑝 𝑥 =

3𝑥 + 2
4 − 3

𝑎ିଵ 10 = 𝑏ିଵ 5 = 

𝑐ିଵ 11 = 𝑑ିଵ 3 = 

𝑒ିଵ 4 = 𝑓ିଵ 5 = 

𝑔ିଵ −2 = ℎିଵ 0 = 

𝑚ିଵ 5 = 𝑛ିଵ −9 = 

𝑜ିଵ 7 = 𝑝ିଵ 3 = 

You can check your answers by reversing the input & output.

𝑎𝑏 2 = 𝑎𝑎 2 = 

𝑏𝑎 3 = 𝑏𝑏 4 = 

𝑐𝑎 1 = 𝑑𝑏 0 = 

𝑎𝑐 9 = 𝑏𝑑 −2 = 

𝑒𝑎 3 = 𝑓𝑑 8 = 

𝑎ℎ 6 = ℎ𝑚 −2 = 

𝑒𝑜 2 = 
𝑜𝑝 10 = 
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Ev
al

u
at

in
g

 C
om

p
os

it
e 

Fu
n

ct
io

n
s 

 𝑓(
𝑥)

=
2𝑥

+
5 

𝑔(
𝑥)

=
𝑥2

−
1 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(3
) 

(b
) 

𝑔𝑓
(−

1)
 

(c
) 

𝑓𝑓
(0
.6
) 

(d
) 

𝑔𝑔
(−

4)
 

 𝑓(
𝑥)

=
4
−
𝑥 

𝑔(
𝑥)

=
8

𝑥+
1 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(−

5)
 

(b
) 

𝑔𝑓
(1
) 

(c
) 

𝑓𝑓
(2 3)

 
(d

) 
𝑔𝑔

(−
3)

 

 𝑓(
𝑥)

=
3𝑥

2  
 

𝑔(
𝑥)

=
𝑥 4
−
5 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(1
6)

 
(b

) 
𝑔𝑓

( √
2)

 

(c
) 

𝑓𝑓
( −

1 2)
 

(d
) 

𝑔𝑔
(0
) 

 𝑔(
𝑥)

=
√𝑥

−
1 

ℎ(
𝑥)

=
5𝑥

+
2 

Ev
al

ua
te

: 

(a
) 

𝑔ℎ
(3
) 

 
(b

) 
ℎ𝑔

( 1
0)

 

(c
) 

ℎℎ
( −

2.
8)

 
(d

) 
𝑔𝑔

(1
7)

 

 𝑓(
𝑥)

=
𝑥2

+
2𝑥

+
1 

 

𝑔(
𝑥)

=
20

−
3𝑥

 

ℎ(
𝑥)

=
2

𝑥+
3 

 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(5
) 

 
(b

) 
ℎ𝑓

( −
4)

 

(c
) 

𝑓ℎ
𝑔(
6)

 
(d

) 
𝑔ℎ

𝑓(
−
1)

 

(e
) 

ℎ𝑔
ℎ(
1)

 
(f

) 
𝑓𝑓
𝑓(
−
2)

 

   

Ev
al

u
at

in
g

 C
om

p
os

it
e 

Fu
n

ct
io

n
s 

 𝑓(
𝑥)

=
2𝑥

+
5 

𝑔(
𝑥)

=
𝑥2

−
1 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(3
) 

(b
) 

𝑔𝑓
(−

1)
 

(c
) 

𝑓𝑓
(0
.6
) 

(d
) 

𝑔𝑔
(−

4)
 

 𝑓(
𝑥)

=
4
−
𝑥 

𝑔(
𝑥)

=
8

𝑥+
1 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(−

5)
 

(b
) 

𝑔𝑓
(1
) 

(c
) 

𝑓𝑓
(2 3)

 
(d

) 
𝑔𝑔

(−
3)

 

 𝑓(
𝑥)

=
3𝑥

2  
 

𝑔(
𝑥)

=
𝑥 4
−
5 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(1
6)

 
(b

) 
𝑔𝑓

( √
2)

 

(c
) 

𝑓𝑓
( −

1 2)
 

(d
) 

𝑔𝑔
(0
) 

 𝑔(
𝑥)

=
√𝑥

−
1 

ℎ(
𝑥)

=
5𝑥

+
2 

Ev
al

ua
te

: 

(a
) 

𝑔ℎ
(3
) 

 
(b

) 
ℎ𝑔

( 1
0)

 

(c
) 

ℎℎ
( −

2.
8)

 
(d

) 
𝑔𝑔

(1
7)

 

 𝑓(
𝑥)

=
𝑥2

+
2𝑥

+
1 

 

𝑔(
𝑥)

=
20

−
3𝑥

 

ℎ(
𝑥)

=
2

𝑥+
3 

 

Ev
al

ua
te

: 

(a
) 

𝑓𝑔
(5
) 

 
(b

) 
ℎ𝑓

( −
4)

 

(c
) 

𝑓ℎ
𝑔(
6)

 
(d

) 
𝑔ℎ

𝑓(
−
1)

 

(e
) 

ℎ𝑔
ℎ(
1)

 
(f

) 
𝑓𝑓
𝑓(
−
2)
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𝑎 𝑥 = 2𝑥 + 3 𝑏 𝑥 = 3𝑥 − 4 𝑐 𝑥 =
𝑥
2 + 1 𝑑 𝑥 =

𝑥
3 − 5 𝑒 𝑥 =

2𝑥 + 3
3 𝑓 𝑥 =

3𝑥 − 1
2

Inverse Functions Composite Functions

𝑔 𝑥 =
2𝑥
3 + 2 ℎ 𝑥 =

𝑥 + 3
2 − 4 𝑚 𝑥 = 2(𝑥 − 3) 𝑛 𝑥 = 2(3𝑥 + 5) 𝑜 𝑥 =

3𝑥 − 1
2 + 2 𝑝 𝑥 =

4𝑥 + 5
3 − 1

𝑎ିଵ 𝑥 = 𝑏ିଵ 𝑥 = 

𝑐ିଵ 𝑥 = 𝑑ିଵ 𝑥 = 

𝑒ିଵ 𝑥 = 𝑓ିଵ 𝑥 = 

𝑔ିଵ 𝑥 = ℎିଵ 𝑥 = 

𝑚ିଵ 𝑥 = 𝑛ିଵ 𝑥 = 

𝑜ିଵ 𝑥 = 𝑝ିଵ 𝑥 = 

You can check your answers by substituting inputs & outputs.

𝑎𝑏 𝑥 = 𝑎𝑎 𝑥 = 

𝑏𝑎 𝑥 = 𝑏𝑏 𝑥 = 

𝑐𝑎 𝑥 = 𝑑𝑏 𝑥 = 

𝑎𝑐 𝑥 = 𝑏𝑑 𝑥 = 

𝑒𝑎 𝑥 = 𝑓𝑑 𝑥 = 

𝑐𝑑 𝑥 = 𝑓𝑒 𝑥 = 

𝑒𝑏 𝑥 = 𝑜𝑔 𝑥 = 
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C
om

p
os

it
e 

Fu
n

ct
io

n
s 

 Fi
nd

 a
n 

ex
pr

es
si

on
 f
or

 𝑓
𝑔(

𝑥)
 fo

r 
ea

ch
 o

f 
th

es
e 

fu
nc

tio
ns

: 

(a
) 

𝑓(
𝑥)

=
𝑥

−
1 

an
d 

𝑔(
𝑥)

=
5

−
2𝑥

 

(b
) 

𝑓(
𝑥)

=
2𝑥

ଶ  
an

d 
𝑔(

𝑥)
=

𝑥
+

3 
 Fi

nd
 a

n 
ex

pr
es

si
on

 f
or

 𝑔
𝑓(

𝑥)
 fo

r 
ea

ch
 o

f 
th

es
e 

fu
nc

tio
ns

: 

(a
) 𝑓

(𝑥
)

=
2𝑥

+
1 

an
d 

𝑔(
𝑥)

=
4𝑥

+
3 

(b
) 

𝑓(
𝑥)

=
3 𝑥  

an
d 

𝑔(
𝑥)

=
2𝑥

−
1 

 Th
e 

fu
nc

tio
n 

f 
is

 s
uc

h 
th

at
 𝑓

(𝑥
)

=
2𝑥

−
3 

(i
) 

  
Fi

nd
 𝑓

𝑓(
2)

 
 

(i
i)

  
 S

ol
ve

 t
he

 e
qu

at
io

n 
𝑓𝑓

(𝑥
)

=
𝑥 

 Fu
nc

tio
ns

 f
 a

nd
 g

 a
re

 s
uc

h 
th

at
  

𝑓(
𝑥)

=
𝑥ଶ  

 a
nd

  
𝑔(

𝑥)
=

5
+

𝑥 
(a

) 
Fi

nd
 (

i)
  
 𝑓

𝑔(
𝑥)

 
(i

i)
  
 𝑔

𝑓(
𝑥)

 
 (b

) 
S
ol

ve
 𝑓

𝑔(
𝑥)

=
𝑔𝑓

(𝑥
) 

 

 Th
e 

fu
nc

tio
n 

g 
is

 s
uc

h 
th

at
  

𝑔(
𝑥)

 =
ଵ

ଵି
௫  

fo
r 

 𝑥
≠

1 
 

(a
) 

  
Pr

ov
e 

th
at

 𝑔
𝑔(

𝑥)
=

 
xx
1
 

 
 

(b
) 

  
Fi

nd
 𝑔

𝑔𝑔
(3

) 
 Fu

nc
tio

ns
 f
, 

g 
an

d 
h 

ar
e 

su
ch

 t
ha

t 

𝑓(
𝑥)

=
3

−
𝑥 

 

𝑔(
𝑥)

=
𝑥ଶ

−
14

   a
nd

  
  

ℎ(
𝑥)

=
𝑥

−
2 

G
iv

en
 t

ha
t 

𝑓(
𝑥)

 =
 𝑔

𝑓ℎ
(𝑥

), 
fin

d 
th

e 
 

va
lu

es
 o

f 
𝑥.

 
       

C
om

p
os

it
e 

Fu
n

ct
io

n
s 

 Fi
nd

 a
n 

ex
pr

es
si

on
 f
or

 𝑓
𝑔(

𝑥)
 fo

r 
ea

ch
 o

f 
th

es
e 

fu
nc

tio
ns

: 

(a
) 

𝑓(
𝑥)

=
𝑥

−
1 

an
d 

𝑔(
𝑥)

=
5

−
2𝑥

 

(b
) 

𝑓(
𝑥)

=
2𝑥

ଶ  
an

d 
𝑔(

𝑥)
=

𝑥
+

3 
 Fi

nd
 a

n 
ex

pr
es

si
on

 f
or

 𝑔
𝑓(

𝑥)
 fo

r 
ea

ch
 o

f 
th

es
e 

fu
nc

tio
ns

: 

(a
) 𝑓

(𝑥
)

=
2𝑥

+
1 

an
d 

𝑔(
𝑥)

=
4𝑥

+
3 

(b
) 

𝑓(
𝑥)

=
3 𝑥  

an
d 

𝑔(
𝑥)

=
2𝑥

−
1 

 Th
e 

fu
nc

tio
n 

f 
is

 s
uc

h 
th

at
 𝑓

(𝑥
)

=
2𝑥

−
3 

(i
) 

  
Fi

nd
 𝑓

𝑓(
2)
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=
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=
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=
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 𝑔
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𝑥)
=

 
 

 
 

(b
) 

  
Fi
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 𝑔
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) 
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, 
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h 

ar
e 

su
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𝑓(
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𝑔(
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=
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   a
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=
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g 
f(x

) =
 4

x 
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 3
 a
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(x
) =

 x
 -  

2,
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d:
 

1.
 

f(g
(5

)) 
 

2.
 

g(
f(-

6)
) 

 

3.
 

f(f
(7

)) 
 

4.
 

g(
f(x

)) 
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) =
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) =
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4x
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 fi
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) =
 1

2x
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) =
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(f∘
 g

) (
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(f∘
 h

) (
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g 
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) =
 5

x 
+

 4
 a

nd
 g

(x
) =

 x
 - 

3,
fin

d:
 

1.
 

f(g
(6

)) 
 

2.
 

g(
f(-

7)
)  

 

3.
 

f(f
(8

)) 
 

4.
 

g(
f(x

)) 
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) =
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(x
) =
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x 

+
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 fi
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: 
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∘ 

g)
(x
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) 
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t d
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(f∘
 h

) (
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f) 
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f(g
(7
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2.
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)) 
 

3.
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) =
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 g

) (
4)
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 h

) (
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Us
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g 
f(x

) =
 8

x 
+

 5
 a

nd
 g

(x
) =

 7
x 

-  2
,fi

nd
: 

1.
 

f(g
(4

)) 
 

2.
 

g(
f(6

)) 
 

3.
 

f(f
(3

))  
 

4.
 

g(
g(

2)
)  

 

Us
in

g 
f(x

) =
 7

x2
 a

nd
 g

(x
) =

 5
x 

+
 1

 fi
nd

: 

5.
 

(g
 ∘

 g
)(2

) 
 

6.
 

(f 
∘ f

)(2
) 
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 x
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Gi
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n 
f(x

) =
 [x

],g
(x

) =
 6

x2
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(x
) =

 6
/2

x 
fin

d:
 

8.
 

(f∘
 g

) (
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9.
 

(f∘
 h

) (
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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 



Fluency Practice

Page 53

Jumbled answers 

Using the five functions at the top, work out the  
composite functions.  
Match them to the answers at the bottom.  

w
w
w
.m

at
hs
pa
d.
co
.u
k 

Composite Functions: 
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Using the four functions at the top, work out the  
composite functions.  
Match them to the jumbled expressions on the side.  

w
w
w
.m

at
hs
pa
d.
co
.u
k 

Composite Functions: 

Jumbled answers 
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www.mathspad.co.uk 2011 
 

Composite Functions 

Match the cards into groups of three: 

 

*Challenge* 

1. If ݂൫݃(ݔ)൯ = ଶݔ4 െ (ݔ)݂ and ݔ8 = ଶݔ െ 4, then what is ݃(ݔ)? 

2. If ݃(ݔ) = ݔ3 + 2 ܽ݊݀ ݃൫݂(ݔ)൯ =  ?what is ݂(2) ,ݔ

3. If (ݔ)ݍ = ݔ4 െ 6 and ݍ(ܽ) = 0, then what is a?  

4. Can you create two functions such that(݂ כ (ݔ)(݃ ؠ (݃ כ  ? (ݔ)(݂

(ݔ)݂ =  ଶݔ
(ݔ)݃ = ݔ2 + 2 

(ݔ)݂ = ݔ െ 3
2  

(ݔ)݃ = ݔ2 + 3 
 

(ݔ)݂ = ݔ4 + 6 
(ݔ)݃ =  ଶݔ3

(ݔ)݂ = ଶݔ  + 4 
(ݔ)݃ =  ݔ2

(݃ כ ݂)(3) = 26 (݂ כ ݃)(3) = 114 (݂ כ (ݔ)(݃ = (݃ כ ݂) (ݔ)(݂ כ (ݔ)(݃ = ଶݔ4 + ݔ8 + 4 

(݃ כ (ݔ)(݃ = ݔ4 + 9 (݃ כ (ݔ)(݂ = ଶݔ2 + 8 (݃ כ (ݔ)(݂ = ଶݔ2 + 2 (݃ כ ݂)(3) = 972 
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Functions and equations 
Linear Quadratic factorise Quadratic formula Quadratic  

complete the square 
f(x) = 4x - 3, 
Solve f(x) = 7 

 
 
 
 
 

f(x) = x2 + 3x 
Solve f(x) = 18 

 

f(x) = x2 – 2, g(x) = 4x + 10 
Solve f(x) = g(x) 

 

f(x) = x2 + 8x 
Solve f(x) = 30 

 
 
 
 
 
 
 

f(x) = 5x + 1, g(x) = 2x – 10 
Solve f(x) = g(x) 

 
 
 
 
 
 

f(x) = x2 - 1, g(x) = 2x + 23 
Solve f(x) = g(x) 

 

f(x) = x2 + 6x , g(x) = 4x + 35 
Solve f(x) = g(x) 

 
 
 
 
 
 
 
 

f(x) = x2 + 6x 
Solve f(x) = -4 

 
 
 
 
 
 
 

f(x) = 5x + 1, g(x) = 2x – 1 
3f(x) = 2g(x) 

 
 
 
 
 

f(x) = 6x2 + 8x, g(x) = x + 3 
Solve f(x) = g(x) 

 

f(x) = 2x2 + x + 7 , g(x) = 7x + 4 
Solve f(x) = g(x) 

 

f(x) = 2x2 - 7x, g(x) = x - 3 
Solve f(x) = g(x) 

 
 
 
 
 
 
 

 



Fluency Practice

Page 62

Fu
n
ct

io
n
s 

H
ig

h
er

 G
C
SE

 R
ev

is
io

n
 

1 
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3 

 
4 

 
5 

 
6 
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8 

 
9 
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10
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=
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e c
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=
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=
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=
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=
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=

g(
2)
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=
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=

g(
2)
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=
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Functions Revision 

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

𝑓(𝑥) = 𝑥ଶ + 6 
Find 𝑓(4) 

𝑔(𝑥) =
𝑥

𝑥 + 5
 

Find 𝑔(−1) 

𝑓(𝑥) = 2(𝑥 − 1)ଶ 
Find 𝑓(1.5) 

𝑓(𝑥) = 3𝑥 − 1 

Given 𝑓(𝑎) = 11, find the value 
of 𝑎 

 

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

𝑓(𝑥) =
3

2𝑥 − 4
 

Solve 𝑓(𝑥) = 1 

𝑓(𝑥) = 𝑥ଶ     𝑔(𝑥) = 𝑥 + 6 
Solve 𝑓(𝑥) = 𝑔(𝑥) 

𝑔(𝑥) =
3𝑥

𝑥 − 4
 

Find the value of 𝑥 that cannot 
be included in any domain of 𝑔. 

𝑓(𝑥) = 2𝑥ଶ     𝑔(𝑥) = 𝑥 − 5 
Find 𝑓𝑔(8) 

(i) (j) (k) 

𝑓(𝑥) = 4 − 3𝑥    𝑔(𝑥) = ଵ
ଶ௫ାଵ

 

Find 𝑔𝑓(𝑥), simplifying your answer. 

𝑔(𝑥) = 4𝑥 − 7 
Find the inverse function 𝑔ିଵ(𝑥) 

𝑓(𝑥) =
3𝑥

2𝑥 − 1
 

Find the inverse function 𝑓ିଵ(𝑥) 

(l) (m) (n) 

𝑓(𝑥) = ଷ
ଶ௫ାଵ

    𝑔(𝑥) = 5 − 𝑥 

Solve 𝑓𝑔(𝑥) = −1 

𝑓(𝑥) =
2𝑥

1 − 3𝑥
 

Solve 𝑓(𝑥) = 𝑓ିଵ(𝑥) 
 

𝑔(𝑥) =
2𝑥

𝑥 + 1
 

Find 𝑔𝑔(𝑥) 
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h 

of
 th

es
e 

fu
nc

tio
ns

: 
(a

)  
 f(

x)
 =

 x
 −

 1
 

an
d 

g(
x)

 =
 5

 –
 2

x 
(b

)  
 f(

x)
 =

 2
x 

+ 
1 

an
d 

g(
x)

 =
 4

x 
+ 

3 

(c
)  

 f(
x)

 =
 

 
 

an
d 

g(
x)

 =
 2

x 
− 

1 

(d
)  

 f(
x)

 =
 2

x2 
 

an
d 

g(
x)

 =
 x

 +
 3

 
 

2.
  

Fi
nd

 a
n 

ex
pr

es
sio

n 
fo

r g
f(x

) f
or

 e
ac

h 
of

 th
es

e 
fu

nc
tio

ns
: 

(a
)  

 f(
x)

 =
 x

 −
 1

 
an

d 
g(

x)
 =

 5
 –

 2
x 

(b
)  

 f(
x)

 =
 2

x 
+ 

1 
an

d 
g(

x)
 =

 4
x 

+ 
3 

(c
)  

 f(
x)

 =
 

 
 

an
d 

g(
x)

 =
 2

x 
− 

1 

(d
)  

 f(
x)

 =
 2

x2 
 

an
d 

g(
x)

 =
 x

 +
 3

 
 

3.
  

Th
e 

fu
nc

tio
n 

f i
s s

uc
h 

th
at

 f(
x)

 =
 2

x 
− 

3 
Fi

nd
  

(i)
   

ff(
2)

 
(ii

)  
 S

ol
ve

 th
e 

eq
ua

tio
n 

ff(
a)

 =
 a

 
 

4.
  

Fu
nc

tio
ns

 f 
an

d 
g 

ar
e 

su
ch

 th
at

 
 

 
f(x

) =
 x

2   
an

d 
 

g(
x)

 =
 5

 +
 x

 
Fi

nd
 

(a
)(i

)  
 fg

(x
) 

(ii
)  

 g
f(x

) 
 (b

) S
ho

w
 th

at
 th

er
e 

is 
a 

sin
gl

e 
va

lu
e 

of
 x

 fo
r w

hi
ch

 fg
(x

) =
 g

f(x
) a

nd
 fi

nd
 th

is 
va

lu
e 

of
 x

. 
 

5.
 

G
iv

en
 th

at
 f(

x)
 =

 3
x 

– 
1,

 g
(x

) =
 x

2  +
 4

 a
nd

 fg
(x

) =
 g

f(x
), 

sh
ow

 th
at

   
x2  –

 x
 –

 1
 =

 0
 

 6.
 

Th
e 

fu
nc

tio
n 

f i
s d

ef
in

ed
 b

y 
f(x

) =
,  

 x
 ≠

 0
 

 
 

 
So

lv
e 

ff(
x)

 =
 −

2 
 7.

 
Th

e 
fu

nc
tio

n 
g 

is 
su

ch
 th

at
 g

(x
) =

 
 fo

r  
x 

≠ 
1 

 

(a
)  

 P
ro

ve
 th

at
 g

g(
x)

 =
 

  
 

(b
)  

 F
in

d 
gg

g(
3)

 
 

8.
 

Fu
nc

tio
ns

 f,
 g

 a
nd

 h
 a

re
 su

ch
 th

at
 f(

x)
 =

 3
 –

 x
,  

 g
(x

) =
 x

2  −
 1

4 
  a

nd
   

h(
x)

 =
 x

 −
 2

 
 

G
iv

en
 th

at
 f(

x)
 =

 g
fh

(x
), 

fin
d 

th
e 

va
lu

es
 o

f x
. 

 
 

x3 x3

xx
1- x

-11

xx
1-

EX
ER

C
IS

E 
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F
u
n
ct
io
n
s

1.
If

f(
x
)
=

2x
+
3
fi
n
d
(f
u
ll
y
si
m
p
li
fi
ed

):

(a
)
f
(1
),

5

(b
)
f
(1 2
),

4

(c
)
f
(x

+
1)
,

2
x
+

5

(d
)
f
(1

�
3x

).
5
�

6
x

2.
If

g(
x
)
=

2x
2
�
x
+
1
fi
n
d
(f
u
ll
y
si
m
p
li
fi
ed

):

(a
)
g(
5)
,

4
6

(b
)
g(
�
2)
,

1
1

(c
)
g(

2 3
),

1
1 9

(d
)
g(
x
+
1)
,

2
x
2
+

3
x
+

2

(e
)
g(
x
2
�
1)
,

2
x
4
�

5
x
2
+

4

(f
)
g(
p
x
).

2
x
�

p
x
+

1

3.
If

h
(x
)
=

2
3+

x
fi
n
d
(f
u
ll
y
si
m
p
li
fi
ed

):

(a
)
h
(7
),

1 5

(b
)
h
(�

1 2
),

4 5

(c
)
h
(x

�
3)
,

2 x

(d
)
h
(1 x

),
2
x

3
x
+

1

(e
)
h
(

7
x
�
8
).

2
x
�

1
6

3
x
�

1
7

(f
)
h
(

a
x

4�
bx
).

8
�

2
b
x

1
2
�

3
b
x
+

a
x

4.
If

l(
x
)
=

1+
2
x

2�
3x

fi
n
d
(f
u
ll
y
si
m
p
li
fi
ed

):

(a
)
l(
�
3)
,

�
5 1
1

(b
)
l(

1 4
),

6 5

(c
)
l(
x
+
1)
,

�
2
x
+

3
3
x
+

1

(d
)
l(

1 x
),

x
+

2
2
x
�

3

(e
)
l(

x
x
+
1
),

3
x
+

1
2
�

x

(f
)
l(

x
�
1

x
�
2
).

4
�

3
x

1
+

x

5.
If

f
(x
)
=

2x
�
3,

g(
x
)
=

x
2
+
x
an

d
h
(x
)
=

1
x
+
1
so
lv
e
th
e
fo
ll
ow

in
g:

(a
)
f
(x
)
=

3,
x

=
3

(b
)
f
(x

+
3)

=
8,

x
=

5 2

(c
)
f
f
f
(x
)
=

2x
�
1,

x
=

1
0 3

(d
)
h
f
(x
)
=

7,
x

=
1
5

1
4

(e
)
gf

(x
)
=

0,
x

=
1

o
r
x

=
3 2

(f
)
f
h
(x
)
=

�
1,

x
=

0

(g
)
f
g(
x
)
=

�
3,

x
=

0
o
r
x

=
�
1

6.
If

f
(x
)
=

x
+
1,

g(
x
)
=

x
2
an

d
h
(x
)
=

1 x
so
lv
e
th
e
fo
ll
ow

in
g:

(a
)
f
(x
)
=

2,
x

=
1

(b
)
f
(x

+
3)

=
�

1 2
,

x
=

�
9 2

(c
)
f
f
(x
)
=

2x
�
1,

x
=

3

(d
)
f
f
f
(x
)
=

2x
+
6,

x
=

�
3

(e
)
h
f
(x
)
=

x
,

x
=

�
1
±

p
5

2

(f
)
gf

(x
)
=

1,
x

=
0

o
r
x

=
�
2

(g
)
f
h
(x
)
=

0,
x

=
�
1

(h
)
f
g(
x
)
=

2,
x

=
1

o
r
x

=
�
1

7.
If

f
(x
)
=

2x
+
1,

g(
x
)
=

x
2
+
x
an

d
h
(x
)
=

1 x
,
fi
n
d
fu
ll
y
si
m
p
li
fi
ed

ex
p
re
ss
io
n
s
fo
r:

(a
)
f
g(
x
).

2
x
2
+

2
x
+

1

(b
)
gf

(x
).

4
x
2
+

6
x
+

2

(c
)
h
f
(x
).

1
2
x
+

1

(d
)
h
f
g(
x
).

1
2
x
2
+

2
x
+

1

(e
)
f
f
(x
).

4
x
+

3

(f
)
f
f
f
(x
).

8
x
+

7

(g
)
gg

(x
).

x
4
+

2
x
3
+

2
x
2
+

x

(h
)
h
h
(x
).

x

1
J
.M

.S
t
o
n
e
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8.
F
in
d
th
e
n
at
u
ra
l
d
om

ai
n
of

th
e
fo
ll
ow

in
g
fu
n
ct
io
n
s:

(a
)
f
(x
)
=

�
x
+
7.

x
✏R

(b
)
f
(x
)
=

x
2
�

2x
+
1.

x
✏R

(c
)
f
(x
)
=

1 x
.

x
6=

0

(d
)
f
(x
)
=

p
x
�

6.
x

>
6

(e
)
f
(x
)
=

p
2x

+
1.

x
>

�
1 2

(f
)
f
(x
)
=

p
1
�

4x
.

x
6

1 4

(g
)
f
(x
)
=

x
+
1

x
�
1
.

x
6=

1

(h
)
f
(x
)
=

a
x
+
b

cx
+
d
.

x
6=

�
d c

(i
)
f
(x
)
=

p
7�

3x
x
+
3

.
x

6
7 3

a
n
d

x
6=

�
3

9.
F
in
d
th
e
in
ve
rs
es

of
th
e
fo
ll
ow

in
g
fu
n
ct
io
n
s:

(a
)
f
(x
)
=

2x
�

1.
f
�

1
(x

)
=

x
+

1
2

(b
)
f
(x
)
=

1 x
.

f
�

1
(x

)
=

1 x

(c
)
f
(x
)
=

ax
+

b.
f
�

1
(x

)
=

x
�

b
a

(d
)
f
(x
)
=

p
2
�

x
.

f
�

1
(x

)
=

2
�

x
2

(e
)
f
(x
)
=

1
1+

x
.

f
�

1
(x

)
=

1 x
�

1
=

1
�

x
x

(f
)
f
(x
)
=

1+
x

1�
x
.

f
�

1
(x

)
=

x
�

1
x
+

1

(g
)
f
(x
)
=

2�
3x

1+
5x
.

f
�

1
(x

)
=

2
�

x
3
+

5
x

(h
)
f
(x
)
=

1
+

3
x

1�
x
.

f
�

1
(x

)
=

x
�

1
x
+

2

(i
)
f
(x
)
=

5
�

3
x
�
2
.

f
�

1
(x

)
=

2
x
�

1
3

x
�

5
=

2
+

3
5
�

x

(j
)
f
(x
)
=

a
+

1+
x

1�
a
x
.

f
�

1
(x

)
=

x
�

a
�

1
1
+

a
x
�

a
2

(k
)
f
(x
)
=

a
x
+
b

cx
+
d
.

f
�

1
(x

)
=

b
�

d
x

c
x
�

a
=

d
x
�

b
a
�

c
x

(l
)
f
(x
)
=

q
a
x
+
x
+
c

x
�
c

.
f
�

1
(x

)
=

c
(
1
+

x
2
)

x
2
�

a
�

1

10
.
T
h
e
fo
ll
ow

in
g
fu
n
ct
io
n
s
ar
e
se
lf
-i
nv

er
se

(i
.e
.
f
(x
)
⌘

f
�
1
(x
)
an

d
f
f
(x
)
=

x
).

F
in
d
co
n
d
i-

ti
on

s
on

th
e
co
n
st
an

ts
fo
r
th
is

to
b
e
tr
u
e:

(a
)
f
(x
)
=

x
+

a.
a

=
0

(b
)
f
(x
)
=

x
+
a

x
�
3
.

11
.
G
iv
en

th
at

f
(x
)
=

2x

1
�

x
an

d
g(
x
)
=

3
+

x

2x
�

1
,

fi
n
d
th
e
va
lu
e(
s)

of
a
su
ch

th
at

f
g(
1)

=
gf

(a
�

1)
.

a
=

3
6

3
7

2
J
.M

.S
t
o
n
e
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FUNCTIONS 
EQUATIONS THAT CONTAIN COMPOUND FUNCTIONS

 
Ref: G285.4F1 

 

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

 

A1  
f(x) = 2x – 3 
g(x) = x2 – 4 

 
Solve gf(x) = 21 

A2  
f(x) = 2x – 3 
g(x) = x2 – 4 

 
Solve fg(x) = 21 

A3  
f(x) = 2x – 9 
g(x) = x2 – 3 

 
Solve fg(x) = x 

A4  
f(x) = 2x + 3 
g(x) = x2 

 
Solve gf(x) = x2 

B1  
f(x) = x + 2 
g(x) = x2 + 3 

 
Solve gf(x) = g(x) 

B2  
f(x) = 2x + 1 
g(x) = x2 – 2 

 
Solve fg(x) = f(x) 

B3  
f(x) = 2x + 1 
g(x) = x2 – 2 

 
Solve gf(x) = g(x) 

B4  
f(x) = x2 
g(x) = 3x – 2 

 
Solve fg (x) = gf(x) 

C1  
f(x) = x2 
g(x) = x – 3 

 
Solve fg(x) = g–1(x) 

C2  
f(x) = x2 
g(x) = x – 3 

 
Solve gf(x) = g–1(x) 

C3  
f(x) = x – 1 
g(x) = x2 

 
Solve ff(x) = g–1(x) 

C4  
  f (x) = 3x − 2

 
  g(x) = 2− x  

  
Solve ff(x) = g–1(x) 

D1  

  
f (x) = x

2
+ 3 , 

  
g(x) = 14

2x − 3
  

 
Solve gf(x) = f–1(x) 

D2  

  
f (x) = x +1

x
,   g(x) = x −5   

 
Solve fg(x) = f–1(x) 

D3  

  
f (x) = x +1

3x − 2
,   g(x) = x −5  

 
Solve fg(x) = f–1(x) 

D4  

  
f (x) = 10− x

x − 3
,   g(x) = x −5  

 
Solve fg(x) = f–1(x) 
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FUNCTIONS 
COMPOSITE FUNCTIONS

 
Ref: G294.5R1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 
 

 

A1  A2  A3  

  f (x) = 2x −5  ,    g(x) = x2 −10   

Find fg(4) 

  f (x) = x + 2  ,  
  
g(x) = 1

x − 3
  

Find fg(x) 

  f (x) = 2x +5  ,    g(x) = x2 − 25   

Solve gf(x) = 0 

B1  B2  B3  

  
f (x) = 1

2
x + 4  ,  

  
g(x) = 2x

x +1
  

work out fg(–3) 

  f (x) = x + 4  ,  
  
g(x) = x

2x −5
 

Find gf(x) 
  
f (x) = 2

x
 ,  

  
g(x) = x +1

x
  

Solve gf(a) = 3 

C1  C2  C3  

  f (x) = x −1  ,  
  
g(x) = 1

x + 2
 

Calculate gf(10) 

   f:x! 2x2 +1  ,  
   
g:x! 2x

x −1
  

Express the composite function gf in the form 
   gf:x! ...   

  f (x) = x2  ,    g(x) = 2+ x  

Solve the equation   fg(x) = g(x) 

D1  D2  D3  

   f:x! 2x − 3  ,     g:x!1+ x   

Calculate fg(6) 
  
f (x) = x − 6

2
 ,    g(x) = x − 4  

Express the function gf in the form gf(x) = … 
Give your answer as simply as possible. 

  f (x) = x2  ,    g(x) = x − 3   

Solve the equation gf(x) = g–1(x) 

 



Fluency Practice

Page 102

EQUATIONS WITH FUNCTIONS 
QUADRATIC EQUATIONS

 
Ref: G285.2F1 
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A1  
f(x) = x2 + 4x  

 
 
Solve f(x) = 12 

A2  
f(x) = x2 – 12 

 
 
Solve f(x) = x 

A3  
f(x) = 7x – 10 

 
 
Solve f(x) = x2 

A4  
f(x) = (x + 4)(x + 2) 

 
 
Solve f(x) = 3 

B1  
f(x) = x2 – 6 

 
Solve f–1(x) = x 

B2  

f(x) =   x + 3   

 
Solve f–1(x) = 6 

B3  
f(x) = 2x – 15 

 
Solve f–1(x) = x2 

B4  

f(x) = 
  

4x
x −1

  

 
Solve f–1(x) = x + 1 

C1  
f(x) = x2 – 6 
g(x) = 3x + 4 

 
Solve f(x) = g(x) 

C2  
f(x) = x2 – 6 
g(x) = x2 + 6 

 
Solve f(x) = g(2) 

C3  
f(x) = x2 – 4 
g(x) = 4x – 1 

 
Solve f(x) = g(x) + 2 

C4  
f(x) = 9x – 2 
g(x) = x2 

 
Solve f(x) = g(x + 2) 

D1  
f(x) = x – 3 
g(x) = x2 – 3 

 
Solve f (x) = g–1(x) 

D2  

f(x) =   x + 4   
g(x) = x – 8 

 
Solve f–1(x) = g–1(x) 

D3  

f(x) =   3x + 4   
g(x) = 2(x + 2) 

 
Solve f–1(x) = g(x) 

D4  
f(x) = 3x2 + 1 
g(x) = x + 4 

 
Solve f–1(x) = g–1(x + 3) 
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FUNCTIONS 
COMPOSITE FUNCTIONS

 
Ref: G294.5R1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 
 

 

A1  A2  A3  

  f (x) = 2x −5  ,    g(x) = x2 −10   

Find fg(4) 

  f (x) = x + 2  ,  
  
g(x) = 1

x − 3
  

Find fg(x) 

  f (x) = 2x +5  ,    g(x) = x2 − 25   

Solve gf(x) = 0 

B1  B2  B3  

  
f (x) = 1

2
x + 4  ,  

  
g(x) = 2x

x +1
  

work out fg(–3) 

  f (x) = x + 4  ,  
  
g(x) = x

2x −5
 

Find gf(x) 
  
f (x) = 2

x
 ,  

  
g(x) = x +1

x
  

Solve gf(a) = 3 

C1  C2  C3  

  f (x) = x −1  ,  
  
g(x) = 1

x + 2
 

Calculate gf(10) 

   f:x! 2x2 +1  ,  
   
g:x! 2x

x −1
  

Express the composite function gf in the form 
   gf:x! ...   

  f (x) = x2  ,    g(x) = 2+ x  

Solve the equation   fg(x) = g(x) 

D1  D2  D3  

   f:x! 2x − 3  ,     g:x!1+ x   

Calculate fg(6) 
  
f (x) = x − 6

2
 ,    g(x) = x − 4  

Express the function gf in the form gf(x) = … 
Give your answer as simply as possible. 

  f (x) = x2  ,    g(x) = x − 3   

Solve the equation gf(x) = g–1(x) 
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In
ve

rs
e 

Fu
n

ct
io

n
s 

w
it

h
 C

om
p

le
ti

n
g

 
th

e 
S

q
u

ar
e 

 Fi
nd

 t
he

 in
ve

rs
e 

fu
nc

tio
n 
𝑓ି

ଵ (
𝑥)

 fo
r 

ea
ch

 
of

 t
he

 f
ol

lo
w

in
g 

fu
nc

tio
ns

: 

(a
) 

 𝑓
( 𝑥
)
=
(𝑥

−
2)

ଶ
+
5 

fo
r 
𝑥
≥
2 

(b
) 

 𝑓
( 𝑥
)
=
(𝑥

+
3)

ଶ
−
1 

fo
r 
𝑥
≤
−
3 

(c
) 

 𝑓
( 𝑥
)
=
2(
𝑥
−
1)

ଶ
+
3 

fo
r 
𝑥
≤
1 

(d
) 

 𝑓
( 𝑥
)
=
4(
𝑥
+
2)

ଶ
−
7 

fo
r 
𝑥
≥
−
2 

 Fi
nd

 t
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ind
	th
e	v
alu
e	o
f	y
	w
he
n		
	�

	
(b
)		U

se
	yo
ur
	an
sw
er
	to
	(a
)	t
o	p
lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	t
he
	y−
ax
is.
	

(c)
		S
olv
e	t
he
	eq
ua
tio
n		
�

	
(d
)		U

se
	yo
ur
	an
sw
er
s	t
o	(
c)	
to
	he
lp	
yo
u	p

lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	

				
				
th
e	x
−a
xis
.	

(e
)		S

ke
tch

	th
e	g
ra
ph
	of
		�

	

	 Qu
es
tio
n	2

:	
Re
be
cc
a	w

an
ts	
to
	sk
etc
h	t
he
	gr
ap
h	o
f		�

	

(a
)		F

ind
	th
e	v
alu
e	o
f	y
	w
he
n		
	�

	
(b
)		U

se
	yo
ur
	an
sw
er
	to
	(a
)	t
o	p
lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	t
he
	y−
ax
is.
	

(c)
		S
olv
e	t
he
	eq
ua
tio
n		
�

	
(d
)		U

se
	yo
ur
	an
sw
er
s	t
o	(
c)	
to
	he
lp	
yo
u	p

lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	

				
				
th
e	x
−a
xis
.	

(e
)		S

ke
tch

	th
e	g
ra
ph
	of
		�

	

	 Qu
es
tio
n	3

:	
Mi
ch
ae
l	w
an
ts	
to
	sk
etc
h	t
he
	gr
ap
h	o
f		�

	

(a
)		F

ind
	th
e	v
alu
e	o
f	y
	w
he
n		
	�

	
(b
)		U

se
	yo
ur
	an
sw
er
	to
	(a
)	t
o	p
lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	t
he
	y−
ax
is.
	

(c)
		S
olv
e	t
he
	eq
ua
tio
n		
�

	
(d
)		U

se
	yo
ur
	an
sw
er
s	t
o	(
c)	
to
	he
lp	
yo
u	p

lot
	w
he
re
	th
e	g
ra
ph
	m
ee
ts	

				
				
th
e	x
−a
xis
.	

(e
)		S

ke
tch

	th
e	g
ra
ph
	of
		�

	
	 Qu
es
tio
n	4

:	
Jam

es
	w
an
ts	
to
	sk
etc
h	t
he
	gr
ap
h	o
f		�

	

(a
)		F

ind
	th
e	v
alu
e	o
f	y
	w
he
n		
	�

	
(b
)		U

se
	yo
ur
	an
sw
er
	to
	(a
)	t
o	p
lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	t
he
	y−
ax
is.
	

(c)
		S
ho
w	
th
at	
th
e	e
qu
ati
on
		�

		h
as
	no
	re
al	
ro
ot
s.	

(d
)		E

xp
lai
n	w

hy
	yo
ur
	an
sw
er
	to
	(c
)		m

ea
ns
	th
at	
th
e	g
ra
ph
	do
es
	no
t	c
ro
ss
	

				
				
th
e	x
−a
xis
.	

(e
)		F

ind
	th
e	v
alu
e	o
f	y
	w
he
n		
�

	
(e
)		S

ke
tch

	th
e	g
ra
ph
	of
		�

	

Ex
am

ple
s

W
or
ko
ut

y
=

x2
−

7x
+

10

x
=

0

x2
−

7x
+

10
=

0

y
=

x2
−

7x
+

10

y
=

x2
+

7x
−

8

x
=

0

x2
+

7x
−

8
=

0

y
=

x2
+

7x
−

8

y
=

x2
+

16
x

+
64

x
=

0

x2
+

16
x

+
64

=
0

y
=

x2
+

16
x

+
64

y
=

x2
+

4x
+

10

x
=

0

x2
+

4x
+

10
=

0

x
=

1
y

=
x2

+
4x

+
10
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ck
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�
   

   
   

   
   
�

!
Sk
etc
hin

g	Q
ua
dr
ati
cs
	

Vi
de
o	2
65
	on
	Co
rb
ett
ma

th
s

Qu
es
tio
n	5

:	
Sk
etc
h	t
he
	fo
llo
wi
ng
	gr
ap
hs
.	

(a
)
	�

	
	

(b
)		�

				
	

(c)
			�

	

(d
)			
�

	
	

(e
)		�

	
	

(f)
			�

	

(g
)			
�

	
	

(h
)		�

	

Qu
es
tio
n	6

:	
Sk
etc
h	t
he
	fo
llo
wi
ng
	gr
ap
hs
.	

(a
)			
�

	
	

(b
)			
�

	
	

(c)
			�

	

Qu
es
tio
n	7

:	
Sk
etc
h	t
he
	fo
llo
wi
ng
	gr
ap
hs
.	

(a
)			
�

	
	

	
(b
)			
�

	
	

	
(c)
			�

	

	 Qu
es
tio
n	8

:	
Mi
ch
ae
l	w
an
ts	
to
	sk
etc
h	t
he
	gr
ap
h	o
f		�

	

(a
)		F

ind
	th
e	v
alu
e	o
f	y
	w
he
n		
	�

	
(b
)		U

se
	yo
ur
	an
sw
er
	to
	(a
)	t
o	p
lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	t
he
	y−
ax
is.
	

(c)
		S
olv
e	t
he
	eq
ua
tio
n		
�

	
(d
)		U

se
	yo
ur
	an
sw
er
s	t
o	(
c)	
to
	he
lp	
yo
u	p

lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	

				
				
th
e	x
−a
xis
.	

(e
)		S

ke
tch

	th
e	g
ra
ph
	of
		�

	

Qu
es
tio
n	9

:	
Sk
etc
h	t
he
	fo
llo
wi
ng
	gr
ap
hs
.	

(a
)
	�

	
	

(b
)		�

				
	

(c)
			�

	

(d
)			
�

	
	

(e
)		�

	
	

(f)
			�

	

	 Qu
es
tio
n	1

0:	
Ro
by
n	w

an
ts	
to
	sk
etc
h	t
he
	gr
ap
h	o
f			
�

	

(a
)		F

ind
	th
e	v
alu
e	o
f	y
	w
he
n		
	�

	
(b
)		U

se
	yo
ur
	an
sw
er
	to
	(a
)	t
o	p
lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	t
he
	y−
ax
is.
	

(c)
		S
olv
e	t
he
	eq
ua
tio
n		
�

	
(d
)		U

se
	yo
ur
	an
sw
er
s	t
o	(
c)	
to
	he
lp	
yo
u	p

lot
	w
he
re
	th
e	g
ra
ph
	cr
os
se
s	

				
				
th
e	x
−a
xis
.	

(e
)		S

ke
tch

	th
e	g
ra
ph
	of
		�

	

y
=

x2
+

6x
+

8
y

=
x2

−
x

−
6

y
=

x2
+

6x
+

9

y
=

x2
−

13
x

+
42

y
=

x2
+

5x
−

36
y

=
x2

−
2x

+
1

y
=

x2
+

5x
+

11
y

=
x2

−
4x

+
7

y
=

(x
−

7)
(x

+
10

)
y

=
(x

+
3)

(x
+

8)
y

=
(x

−
2)

2

y
=

x2
−

49
y

=
x2

−
1

y
=

x2
−

19
6

y
=

−
x2

+
5x

+
14

x
=

0

−x
2

+
5x

+
14

=
0

y
=

−
x2

+
5x

+
14

y
=

−
x2

−
5x

−
4

y
=

−
x2

+
9x

−
18

y
=

84
−

5x
−

x2

y
=

(3
−

x)
(x

+
8)

y
=

−
x2

−
8x

−
16

y
=

14
4−

x2

y
=

2x
2

+
9x

+
4

x
=

0

2x
2

+
9x

+
4

=
0

y
=

2x
2

+
9x

+
4
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�

!
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etc
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Vi
de
o	2
65
	on
	Co
rb
ett
ma

th
s

Qu
es
tio
n	1

0:	
Sk
etc
h	t
he
	fo
llo
wi
ng
	gr
ap
hs
	

(a
)
	�

	
	

(b
)		�

				
	

(c)
			�

	

(d
)			
�

		
(e
)		�

	
	

(f)
			�

	

Qu
es
tio
n	1

1:	
Sk
etc
h	t
he
	fo
llo
wi
ng
	gr
ap
hs
.	

	
	

La
be
l	e
xa
ctl
y	w

he
re
	ea
ch
	gr
ap
h	c
ro
ss
es
	th
e	c
oo
rd
ina

tes
	ax
es
.	

(a
)			
�

	
	

(b
)			
�

				
	

(c)
				
�

	

(d
)			
�

	
	

(e
)		�

		
	

(f)
			�

	

	 �
	

Qu
es
tio
n	1

:	
Do
mi
nic
	sk
etc
he
s	t
he
	gr
ap
h	o
f			
�

	

	
	

Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
?	

	 Qu
es
tio
n	2

:	
Ha
nn
ah
	sk
etc
he
s	t
he
	gr
ap
h	o
f			
�

	

	
	

(a
)			
Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
?	

	
	

(b
)		U

se
	th
e	d
isc
rim

ina
nt
,	�

,	to
	ex
pla
in	

	
	

				
				
wh
y	t
he
	gr
ap
h	o
f	�

	do
es
	no
t	

	
	

				
				
cro

ss
	th
e	x
-ax
is.
	

Qu
es
tio
n	3

:	
Sh
ow
n	i
s	t
he
	gr
ap
h	o
f		�

	
	

	
	

	
	

Fin
d	t
he
	va
lue
s	o
f	a
,	b
	an
d	c
.	

	 	 �
	

y
=

5x
2

+
13

x
+

6
y

=
3x

2
−

16
x

−
12

y
=

2x
2

−
13

x
+

15

y
=

(2
x

+
5)

(2
x

−
1)

y
=

3−
20

x
−

7x
2

y
=

4x
2

−
28

x
+

49

y
=

x2
+

4x
+

1
y

=
x2

−
10

x
+

10
y

=
x2

−
8x

−
2

y
=

x2
+

18
x

+
7

y
=

x2
−

7x
−

3
y

=
2x

2
+

8x
+

2

Ap
ply

y
=

x2
+

3x
−

54

y
=

x2
−

2x
+

6

b2
−

4a
c

y
=

x2
−

2x
+

6

y
=

x2
+

ax
+

b

An
sw
er
s
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Cli
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1

 F
in

di
ng

 a
xi

s 
in

te
rc

ep
ts

Fi
nd

 th
e 

co
or

di
na

te
s 

of
 w

he
re

 e
ac

h 
of

 th
e 

fo
llo

w
in

g 
cu

t t
he

 x
-a

xi
s 

an
d 

y 
-a

xi
s.

y
=

x2
+

5x
+

4
y

=
x2

+
7x

+
6

y
=

6−
x

−
x2

y
=

x2
+

10
x

y
=

9−
x2

y
=

35
−

2x
−

x2

y
=

x2
−

49

y
=

(x
−

5)
(x

−
2)

y
=

(x
−

3)
(x

+
3)

y
=

12
x

−
6x

2

y
=

12
x

−
24

1
3

5

7
9

11

13

2

4
6

8

10
12

14
15

17

1916
18

y
=

2x
+

5
4x

+
2y

+
6

=
0

5x
+

10
y

=
12

y
=

x2
−

36
y

=
x2

−
8x

+
12

y
=

3x
−

x2

20
21

3y
=

6x
+

12

y
=

5−
x

4y
+

8x
−

12
=

0

8y
+

4x
−

12
=

0
y

=
5x

2
+

2x
−

7

y
=

21
x2

−
35

x
−

14

22
23

24
2x

+
3y

−
7

=
0

Fi
nd

 th
e 

co
or

di
na

te
s 

of
 w

he
re

 e
ac

h 
of

 th
e 

fo
llo

w
in

g 
cu

t t
he

 x
-a

xi
s 

an
d 

y 
-a

xi
s.

 
St

at
e 

if 
th

e 
eq

ua
tio

n 
re

pr
es

en
ts

 a
 li

ne
 o

r p
ar

ab
ol

a.

st
ar

tin
gp

oi
nt

sm
at

hs
.c

om
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Find the coordinates of the turning point of the following graphs:

1)  - = !! + 10! + 4

2)  - = !! + 10! + 3

3)  - = !! + 10! + 2

4)  - = !! + 10! + 1

5)  - = !! + 10! − 1

6)  - = !! + 10! − 2

7)  - = !! + 10! − 3

8)  - = !! + 10! − 4

1)  - = 2!! + 4! + 4

2)  - = 2!! + 4! + 3

3)  - = 2!! + 4! + 2

4)  - = 2!! + 4! + 1

5)  - = 2!! + 4! − 1

6)  - = 2!! + 4! − 2

7)  - = 2!! + 4! − 3

8)  - = 2!! + 4! − 4
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�
   

   
   

   
   
�

!
Co
mp

let
ing

	th
e	S
qu
ar
e	

Vi
de
o	1
0	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

�
	

Qu
es
tio
n	1

:		
W
rit
e	(
x	+
	3)
²	−
	4	
	in
	th
e	f
or
m	
x²
	+	
bx
	+	
c	

Qu
es
tio
n	2

:		
W
rit
e	(
x	−
	2)
²	−
	9	
	in
	th
e	f
or
m	
x²
	+	
bx
	+	
c	

	
	

	
	

Qu
es
tio
n	3

:		
W
rit
e	(
x	−
	7)
²	+
	11

		in
	th
e	f
or
m	
x²
	+	
bx
	+	
c	

Qu
es
tio
n	4

:	
Us
e	c
om

ple
tin
g	t
he
	sq
ua
re
	to
	Tin

d	t
he
	m
ini
mu

m	
po
int
	fo
r	e
ac
h	g
ra
ph
	be
low

	

(a
) 	y
	=	
x²
	+	
10
x	+
	12

		
(b
)		y

	=	
x²
	+	
4x
	+	
1	

	
(c)
		y
	=	
x²
	+	
6x
	+	
8	

(d
) 	y
	=	
x²
	−	
2x
	+	
3	

	
(e
)		y

	=	
x²
	−	
6x
	−	
3	

	
(f)
		y
	=	
x²
	−	
x	−
	4	

(g
) 	y
	=	
x²
	+	
9x
	+	
1	

	
(h
)		y

	=	
x²
	−	
6x
	−	
2	

	
(i)
		y
	=	
x²
	+	
22
x	+
	10

0	

Qu
es
tio
n	5

:	
By
	us
ing

	co
mp

let
ing

	th
e	s
qu
ar
e	t
o	s
olv
e	a
x²
	+	
bx
	+	
c	=
	0,
	pr
ov
e	t
he
	qu

ad
ra
tic
		

	
for
mu

la.
	

Qu
es
tio
n	6

:	
Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
?	

�
	

	 �

Ap
ply

An
sw
er
s
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Cli
ck
	he
re

Sc
an
	he
re
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1.

 
By

 w
rit

in
g 

th
e 

fo
llo

w
in

g 
in

 th
e 

fo
rm

 y
 =

 (x
 +

 a
)2  

+ 
b,

 w
he

re
 a

 a
nd

 b
 a

re
 in

te
ge

rs
, w

rit
e 

do
w

n 
th

e 
co

or
di

na
te

s o
f t

he
 tu

rn
in

g 
po

in
t o

f t
he

 c
ur

ve
. H

en
ce

 sk
et

ch
 th

e 
cu

rv
e.

 

(a
)  

 y
 =

 x
2  −

 8
x 

+ 
20

 
 

 
 

(b
)  

 y
 =

 x
2  −

 1
0x

 −
 1

 
 

(c
)  

 y
 =

 x
2  +

 4
x 

− 
6 

 
 

 
(d

)  
 y

 =
 2

x2
 −

 1
2x

 +
 8

 
(e

)  
 y

 =
 −

x2
 +

 6
x 

+1
0 

 
 

 
(f)

   
y 

= 
5 

− 
2x

 −
 x
2  

 
 

 

 

2.
   

 
G

iv
en

 th
e 

fo
llo

w
in

g 
m

in
im

um
 tu

rn
in

g 
po

in
ts 

of
 q

ua
dr

at
ic

 c
ur

ve
s, 

fin
d 

an
 e

qu
at

io
n 

of
 th

e 
cu

rv
e 

in
 th

e 
fo

rm
 y

 =
 x
2  +

 a
x 

+
 b

. H
en

ce
 sk

et
ch

 e
ac

h 
cu

rv
e.

 

(a
)  

 (2
, −

3)
 

 
 

 
 

(b
)  

 (−
4,

 1
) 

(c
)  

 (−
1,

 5
) 

 
 

 
 

(d
)  

 (3
, −

12
) 

 
(e

)  
 (1

, −
7)

 
 

 
 

 
(f)

   
 (−

4,
 −

1)
 

 3.
 

Fi
nd

 th
e 

m
ax

im
um

 o
r m

in
im

um
 v

al
ue

 o
f t

he
 fo

llo
w

in
g 

cu
rv

es
 a

nd
 sk

et
ch

 e
ac

h 
cu

rv
e.

 

(a
)  

 y
 =

 x
2  +

 4
x 

+ 
2 

 
 

 
(b

)  
 y

 =
 1

 −
 6

x 
− 

x2
 

 
(c

)  
 y

 =
 −

x2
 +

 2
x 

− 
3 

 
 

 
(d

)  
 y

 =
 x
2  −

 8
x 

+ 
8 

 
(e

)  
 y

 =
 x
2  −

 3
x 

− 
1 

 
 

 
(f)

   
y 

= 
−3

x2
 +

 1
2x

 −
 9

 

 
4.

 
Th

e 
ex

pr
es

sio
n 

x2
 –

 3
x 

+ 
8 

ca
n 

be
 w

rit
te

n 
in

 th
e 

fo
rm

 (x
 –

 a
)2  

+ 
b 

fo
r a

ll 
va

lu
es

 o
f x

. 
(i)

   
Fi

nd
 th

e 
va

lu
e 

of
 a

 a
nd

 th
e 

va
lu

e 
of

 b
. 

Th
e 

eq
ua

tio
n 

of
 a

 c
ur

ve
 is

 y
 =

 f(
x)

 w
he

re
 f(

x)
 =

 x
2  –

 3
x 

+ 
8 

Th
e 

di
ag

ra
m

 sh
ow

s p
ar

t o
f a

 sk
et

ch
 o

f t
he

 g
ra

ph
 o

f y
 =

 f(
x)

.  

 
Th

e 
m

in
im

um
 p

oi
nt

 o
f t

he
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5. (i)   Sketch the graph of f(x) = x2 – 6x + 10, showing the coordinates of the turning point and 
 the coordinates of any intercepts with the coordinate axes. 

(ii)  Hence, or otherwise, determine whether f(x) − 3= 0 has any real roots. 
       Give reasons for your answer. 

  
*6. The minimum point of a quadratic curve is (1, −4).  The curve cuts the y-axis at −1. 
 Show that the equation of the curve is  y = 3x2 − 6x −1 

 
*7. The maximum point of a quadratic curve is (−2, −5).  The curve cuts the y-axis at −13. 
 Find the equation of the curve.  Give your answer in the form ax2 + bx + c. 
 
* = extension 
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GCSE: Completing the square CM

1   Express each of the following expressions in the form                  , where a and b are constants to 
be found. 
(a)                                     (b)                                     (c)                                     (d)
(e)                                     (f)                                      (g)                                     (h)
(i)                                     (j)                                     (k)                                     (l)

This worksheet is designed to give you extra practice on completing the square, using it to solve 
quadratic equations and finding minimum points on a quadratic curve. 

x2 � 4x � 60 x2 +12x + 32  
x2 + 22x + 57

2   Solve each of the quadratic equations below using completing the square. 
(a)                                     (b)                                     (c)                                     (d)
(e)                                     (f)                                      (g)                                     (h)

3   The quadratic curve C has the equation                         . 
(a) Explain why the curve has a minimum point when x = a.   
(b) Write down the y coordinate of the minimum point on C.   
(c) Find the coordinates of the point where C crosses the y axis. 
The curve C meets the x axis provided           . 
(d) Explain the restriction           . 

4  Find the real solutions to the quadratic equations below or prove that no real solutions exist. 
(a)                                     (b)                                     (c)                                     (d)
(e)                                     (f)                                      (g)                                     (h)

5 7KH�FXUYH�LV�GHÀQHG�VXFK�WKDW�y = f(x), where 

and a is a constant. 
�D��*LYHQ�WKDW�WKH�FXUYH�SDVVHV�WKURXJK�WKH�SRLQW����������ÀQG�WKH�YDOXH�RI�a. 
(b) Find the coordinates of the point where the curve crosses the y axis. 
(c) Find the coordinates of the point where the curve crosses the x axis. 
(d) (i) Find the coordinates of the turning point on the curve. 
     (ii) Is the turning point a minimum point or a maximum point? Justify your answer. 

2017 © crashMATHS Limited
END OF WORKSHEET

x � a( )2 � b

x2 + 2x + 5 x2 � 4x +1 x2 + 6x �1 x2 �12x + 8
x2 + 3x +1 x2 + 8x � 2

x2 +10x x x � 2( )+1 x + 2( ) x � 3( )

x2 + 5x + 6 = 0 x2 + 9x �10 = 0 x2 � 8x +12 = 0 x2 + 5x = 14
x2 + 6x � 59 = 0 x2 �12x + 23= 0 2x + 3= x2 x2 �10x + 26 = 8

y = x � a( )2 + b

�b � 0
�b � 0

x2 + 8x �10 = 0 x2 � 5x �10 = 0 x2 � 5x + 20 = 0 x2 +1= 0
x2 +11x � 2 = 0 x2 + 3x + 4 = 0 x2 �11x � 60 = 0 x2 +10x �13= 0

f x( ) = x2 + ax + 5



Fluency Practice

Page 162

Shape – Is it ∪-shaped or ∩-
shaped? 

Y-Axis – Find out where it 
crosses the y-axis by putting 
𝑥 = 0. 

Turning Point– Complete the 
square into the format (𝑥 − 𝑝)ଶ +
𝑞 where the turning point is 
(𝑝, 𝑞) 

X-Axis – Find out where it 
crosses the x-axis by putting 
𝑦 = 0, then solving the quadratic 
equation. 

Sketching Quadratic Graphs 

(a) Sketch the graph of 𝑦 = 𝑥ଶ − 2𝑥 − 3 
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Y-Axis – Find out where it 
crosses the y-axis by putting 
𝑥 = 0. 

Shape – Is it ∪-shaped or ∩-
shaped? 

X-Axis – Find out where it 
crosses the x-axis by putting 
𝑦 = 0, then solving the quadratic 
equation. 

Turning Point– Complete the 
square into the format (𝑥 − 𝑝)ଶ +
𝑞 where the turning point is 
(𝑝, 𝑞) 

(b) Sketch the graph of 𝑦 = 𝑥ଶ − 6𝑥 − 16 
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Y-Axis – Find out where it 
crosses the y-axis by putting 
𝑥 = 0. 

Shape – Is it ∪-shaped or ∩-
shaped? 

X-Axis – Find out where it 
crosses the x-axis by putting 
𝑦 = 0, then solving the 
quadratic equation. 

Turning Point– Complete the 
square into the format           
𝑞 − (𝑥 − 𝑝)ଶ where the turning 
point is (𝑝, 𝑞) 

(c) Sketch the graph of 𝑦 = 12 + 4𝑥 − 𝑥ଶ 
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Y-Axis – Find out where it 
crosses the y-axis by putting 
𝑥 = 0. 

Shape – Is it ∪-shaped or ∩-
shaped? 

X-Axis – Find out where it 
crosses the x-axis by putting 
𝑦 = 0, then solving the 
quadratic equation. 

Turning Point– Complete the 
square into the format 𝑎(𝑥 −
𝑝)ଶ + 𝑞 where the turning point 
is (𝑝, 𝑞) 

(d) Sketch the graph of 𝑦 = 2𝑥ଶ − 4𝑥 + 7 
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Plotting Quadratics

𝑦 = 𝑥ଶ − 4𝑥

𝑦

𝑥

A)

Factorise each quadratic expression. Use this factorisation to sketch the 𝒙-intercepts.

Every quadratic graph is symmetrical. Use this fact to find the turning point of each graph & its coordinates. 

How can we calculate the 𝑦-intercept?

𝑦 = 𝑥ଶ + 8𝑥

𝑦

𝑥

B) 𝑦 = 𝑥ଶ + 6𝑥 + 8

𝑦

𝑥

C) 𝑦 = 𝑥ଶ − 8𝑥 + 12

𝑦

𝑥

D)

𝑦 = 𝑥ଶ − 2𝑥 − 3

𝑦

𝑥

E) 𝑦 = 𝑥ଶ − 9

𝑦

𝑥

F) 𝑦 = 𝑥ଶ − 5𝑥 + 6

𝑦

G) 𝑦 = 𝑥ଶ + 𝑥 − 20

𝑦

𝑥

H)
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Th
re

e 
of

 th
e 

fo
llo

w
in

g 
ar

e 
gr

ap
hs

 o
f f

un
ct

io
ns

 w
ith

 ro
ot

s 
at

 x
 =

 3
, x

 =
 - 2

.
W

hi
ch

 th
re

e?

5.
 

W
hi

ch
 o

f t
he

se
 g

ra
ph

s 
sh

ow
 fu

nc
tio

ns
 w

ith
 n

o 
ro

ot
s?

 C
irc

le
 a

ll 
th

at
 a

pp
ly

. 

4.
 

B
y 

fir
st

 fa
ct

or
is

in
g,

 w
rit

e 
do

w
n 

th
e 

ro
ot

s 
of

 y
 =

 x
2
 +

 8
x 

+
 1

2

a)
b)

c)
d)

a)
b)

c)
d)

e)
f)

g)
h)

b)
 T

he
 li

ne
 o

f s
ym

m
et

ry
 is

 a
t x

 =
 - 3

.
C

an
 y

ou
 w

or
k 

ou
t t

he
 c

oo
rd

in
at

es
of

 th
e 

tu
rn

in
g 

po
in

t?
  

Th
e 

gr
ap

h 
sh

ow
s 

th
e 

qu
ad

ra
tic

 fu
nc

tio
n 

y 
=

 2
x

2
 +

 1
2 x

 +
 4

.
 

a)
 C

an
 y

ou
 w

or
k 

ou
t t

he
 v

al
ue

s
of

 th
e 

ro
ot

s 
of

 th
e 

fu
nc

tio
n,

 c
or

re
ct

to
 2

 d
ec

im
al

 p
la

ce
s?

7.
Ch
al
le
ng
e!

y

x
5

- 5

510 - 5 - 1
0

P
ag
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w

w
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1 

Th
e 

fa
ct

or
s o

f t
hi

s  
qu

ad
ra
Ɵc

 a
re

: 
Th

e 
ro

ot
s o

f t
hi

s  
qu

ad
ra
Ɵc

 a
re

: 

Th
e 

qu
ad

ra
tic

 is
:  

x2  - 
5x

 +
 4

 

In
 co

m
pl

et
ed

 sq
ua

re
 

fo
rm

 th
is 

qu
ad

ra
Ɵc

 
w

ou
ld

 b
e:

 

Th
e 

y‐
in

te
rc

ep
t o

f t
he

 
gr

ap
h 

is:
 

Th
is 

qu
ad

ra
Ɵc

 cr
os

se
s 

th
e 

x a
xis

 a
t: 

Th
e 

m
in

im
um

 p
oi

nt
 o

f 
th

is 
qu

ad
ra
Ɵc

 is
: 

A 
gr

ap
h 

of
 th

is
 q

ua
dr

at
ic

 w
ou

ld
 

lo
ok

 li
ke

: 

w
w

w
.M

at
hs

Pa
d.

co
.u

k 

Th
e 

fa
ct

or
s o

f t
hi

s  
qu

ad
ra
Ɵc

 a
re

: 
Th

e 
ro

ot
s o

f t
hi

s  
qu

ad
ra
Ɵc

 a
re

: 

Th
e 

qu
ad

ra
tic

 is
:  

 

In
 co

m
pl

et
ed

 sq
ua

re
 

fo
rm

 th
is 

qu
ad

ra
Ɵc

 
w

ou
ld

 b
e:

 

Th
e 

y‐
in

te
rc

ep
t o

f t
he

 
gr

ap
h 

is:
 

Th
is 

qu
ad

ra
Ɵc

 cr
os

se
s 

th
e 

x a
xis

 a
t: 

Th
e 

m
in

im
um

 p
oi

nt
 o

f 
th

is 
qu

ad
ra
Ɵc

 is
: 

A 
gr

ap
h 

of
 th

is
 q

ua
dr

at
ic

 w
ou

ld
 

lo
ok

 li
ke

: 

Qu
ad
ra
ti
cs
 
Re
v
ie
w
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Th
e 

fa
ct

or
s o

f t
hi

s  
qu

ad
ra
Ɵc

 a
re

: 

 

Th
e 

ro
ot

s o
f t

hi
s  

qu
ad

ra
Ɵc

 a
re

: 

Th
e 

qu
ad

ra
tic

 is
:  

 

In
 co

m
pl

et
ed

 sq
ua

re
 

fo
rm

 th
is 

qu
ad

ra
Ɵc

 
w

ou
ld

 b
e:

 

Th
e 

y‐
in

te
rc

ep
t o

f t
he

 
gr

ap
h 

is:
 

Th
is 

qu
ad

ra
Ɵc

 cr
os

se
s 

th
e 

x a
xis

 a
t: 

Th
e 

m
ax

im
um

 p
oi

nt
 o

f 
th

is 
qu

ad
ra
Ɵc

 is
: 

A 
gr

ap
h 

of
 th

is
 q

ua
dr

at
ic

 w
ou

ld
 

lo
ok

 li
ke

: 

w
w

w
.M

at
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Pa
d.
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.u
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Th
e 

fa
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s o

f t
hi

s  
qu

ad
ra
Ɵc

 a
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: 

2(
   

   
   

)( 
   

   
 ) 

Th
e 

ro
ot

s o
f t

hi
s  

qu
ad

ra
Ɵc

 a
re

: 

Th
e 

qu
ad

ra
tic

 is
:  

 

In
 co

m
pl

et
ed

 sq
ua

re
 

fo
rm

 th
is 

qu
ad

ra
Ɵc

 
w

ou
ld

 b
e:

 

Th
e 

y‐
in

te
rc

ep
t o

f t
he

 
gr

ap
h 

is:
 

(0
,8

) 

Th
is 

qu
ad

ra
Ɵc

 cr
os

se
s 

th
e 

x a
xis

 a
t: 

x 
=1

, x
 =

 4
 

Th
e 

m
in

im
um

 p
oi

nt
 o

f 
th

is 
qu

ad
ra
Ɵc

 is
: 

A 
gr
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h 

of
 th
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 q
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ld
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: 
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Less Same More

M
or

e
Sa

m
e

! = #! + 8# + 5

Le
ss

Va
lu

e 
of

 th
e 

x c
oo

rd
in

at
e 

of
 th

e 
tu

rn
in

g 
po

in
t 

Value of the y coordinate of the turning point 

Instructions: Calculate the turning point in the middle box. Then complete the remaining boxes trying to make the minimal 
change possible. 
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�
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!
So
lvi
ng
	Q
ua
dr
ati
c	I
ne
qu
ali
tie
s	

Vi
de
o	3
78
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
So
lve
	th
e	f
oll
ow
ing

	in
eq
ua
lit
ies
	

(a
)
			(
x	−
	4)
(x
	−	
1)
	<	
0	

	
(b
)			
(x
	−	
2)
(x
	+	
1)
	<	
0	

	
(c)
			(
x	+
	7)
(x
	+	
3)
	≤	
0	

(d
)			
			(
x	−
	5)
(x
	+	
4)
	≤	
0	

	
(e
)			
	x(
x	−
	9)
	>	
0	

	
	

(f)
			(
x	+
	6)
(x
	−	
5)
	>	
0	

(g
)			
			(
x	+
	10

)(x
	+	
1)
	≥	
0	

	
(h
)			
(x
	−	
7)
(x
	+	
7)
	≥	
0	

	
(i)
				
(x
	+	
8)
(x
	+	
2)
	<	
0	

(j)
				
			(
x	−
	4)
(x
	+	
7)
	≥	
0	

	
(k
)			
(x
	+	
1)
(x
	−	
5)
	≤	
0	

	
(l)
				
(x
	−	
12
)(x
	−	
11
)	>
	0	

Qu
es
tio
n	2

:	
So
lve
	th
e	f
oll
ow
ing

	in
eq
ua
lit
ies
	

(a
)	

x²
	+	
5x
	+	
6	>

	0	
	

(b
)			
	x²
	+	
7x
	+	
10
	<	
0		

	
(c)
				
x²
	−	
4x
	−	
5	≤

	0	

(d
)			
				
x²
	+	
2x
	−	
24
	>	
0	

	
(e
)			
	x²
	−	
6x
	+	
8	≥

	0	
	

	
(f)
				
x²
	+	
3x
	−	
4	<

	0	

(g
)			
				
x²
	−	
x	−
	56

	>	
0		

	
(h
)			
x²
	+	
9x
	+	
18
	<	
0	
	

	
(i)
				
x²
	−	
13
x	+
	22

	≤	
0	

(j)
				
				
x²
	−	
4x
	−	
32
	<	
0	

	
(k
)			
x²
	−	
64
	≥	
0	

	
	

(l)
				
x²
	−	
14
x	+
	48

	>	
0	

Qu
es
tio
n	3

:	
So
lve
	th
e	f
oll
ow
ing

	in
eq
ua
lit
ies
	

(a
)	

	x²
		−
		2
x	<
	15

		
	

(b
)			
	x²
	+	
6x
	>	
x	−
	4	

	
	

(c)
		x
²	<
	36

	

(d
)			
				
	x²
	>	
12
1	

	
	

(e
)			
	2x
²	−
	x	
−	1

2	≤
	x²
	−	
2x
				
				
	

(f)
		6
x	>
	x²
	−	
8x
	+	
40
		

(g
)		

x²
	+	
6x
	<	
36
	−	
10
x	

	
(h
)			
x²
	+	
5x
	+	
1	≥

	7x
	+	
25
	

Qu
es
tio
n	4

:	
So
lve
	th
e	f
oll
ow
ing

	in
eq
ua
lit
ies
	

(a
)
				
	−x
²	+
	8x
	−	
15
	<	
0	

	
(b
)			
−x
²	+
	3x
	+	
10
	≥	
0	

	
(c)
			−
x²
	−	
6x
	−	
5	≤

	0	

(d
)	

18
x	−
	x²
	−	
32
	>	
0	

	
(e
)		7

x	+
	44

	−	
x²
	<	
0	
	

	
(f)
	−3

x²
	+	
4x
	>	
−4
x²
	+	
3x
		

Ex
am

ple
s

W
or
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©
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O
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�

!
So
lvi
ng
	Q
ua
dr
ati
c	I
ne
qu
ali
tie
s	

Vi
de
o	3
78
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	5

:	
So
lve
	th
e	f
oll
ow
ing

	in
eq
ua
lit
ies
	

(a
)			
			(
2x
	−	
1)
(x
	−	
4)
	<	
0	

	
(b
)			
(x
	+	
4)
(5
x	+
	1)
	>	
0	

	
(c)
			(
2x
	+	
7)
(x
	−	
8)
	≤	
0	

(d
)			
			(
3x
	−	
2)
(x
	+	
1)
	≤	
0	

	
(e
)			
	(4
x	−
	3)
(2
x	−
	9)
	>	
0	

	
(f)
			(
3x
	+	
2)
(3
x	−
	5)
	≥	
0	

Qu
es
tio
n	6

:	
So
lve
	th
e	f
oll
ow
ing

	in
eq
ua
lit
ies
	

(a
)			
			5
x²
	+	
7x
	+	
2	>

	0	
	

(b
)			
3x
²	+
	8x
	−	
3	<

	0	
	

	
(c)
			2
x²
	−	
9x
	+	
4	>

	0	

(d
)			
			4
x²
	−	
3x
	−	
1	≥

	0	
	

(e
)			
	6x
²	−
	13

x	+
	7	
<	0

	
	

(f)
			2
x²
	+	
x	−
	6	
	≤	
0	

(g
)			
			4
x²
	−	
11
x	+
	6	
>	0

	
	

(h
)			
	4x
²	−
	27

x	+
	18

	>	
0	

	
(i)
			1
5x
²	+
	4x
	−	
35
	<	
0

	
	

	

� Qu
es
tio
n	1

:	
Ti
a	h
as
	at
tem

pt
ed
	he
r	m

ath
s	h
om

ew
or
k.	

	
	

Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
?	

Qu
es
tio
n	2

:	
(a
)			
So
lve
		x
²	+
	6x
	+	
3	=

	0	
	gi
vin

g	y
ou
r	a
ns
we
rs	
in	
su
rd
	fo
rm
.	

	
	

(b
)			
So
lve
	th
e	i
ne
qu
ali
ty	
x²
	+	
6x
	+	
3	<

	0	

Qu
es
tio
n	3

:	
Th
e	s
et	
of	
va
lue
s	f
or
	x	
th
at	
sa
tis
Zie
s	a
	qu

ad
ra
tic
	in
eq
ua
lit
y	i
s		
−5
	<	
x	<
	−2

	
	

	
W
rit
e	d
ow
n	a
	po
ss
ibl
e	q
ua
dr
ati
c	i
ne
qu
ali
ty.
	

Qu
es
tio
n	4

:	
Th
e	s
et	
of	
va
lue
s	f
or
	x	
th
at	
sa
tis
Zie
s	a
	qu

ad
ra
tic
	in
eq
ua
lit
y	i
s	x
	<	
−3
		o
r		
x	>
	6	

				
				
				
		

W
rit
e	d
ow
n	a
	po
ss
ibl
e	q
ua
dr
ati
c	i
ne
qu
ali
ty.
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�                �

!
Solving	Quadratic	Inequalities	
Video	378	on	www.corbettmaths.com

Question	5:	 Find	the	set	of	values	of	x		that	satisfy	both		

	 	 2x	−	6	>	6	−	6x					 	and	 x²	−	6x	+	2	<	42	 	

Question	6:	 The	set	of	values	for	x	that	satisZies	a	quadratic	inequality	is	x	<	−0.5		or		x	>	1.5	
													 	 Write	down	a	possible	quadratic	inequality.	

Question	7:	 The	width	of	a	rectangular	Zield	is	x	metres.	
	 	 The	length	of	the	Zield	is	30m	longer	than	the	width.	
	 	 The	perimeter	of	the	Zield	is	less	than	500m.	
	 	 The	area	of	the	Zield	is	greater	than	4000m².	

	 	 By	writing	suitable	inequalities,	Zind	the	possible	values	of	x.		

	

�
Answers

© CORBETTMATHS 2017

Click	here
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S
ol

vi
n

g
 Q

u
ad

ra
ti

c 
In

eq
u

al
it

ie
s 

 S
ol

ve
 t

he
se

 in
eq

ua
lit

ie
s.

 

(a
) 

( 𝑥
−
3)
( 𝑥
−
6)

>
0 

(b
) 

( 𝑥
−
3)
( 𝑥
−
6)

<
0 

(c
) 

( 𝑥
+
3)
( 𝑥
−
6)

<
0 

(d
) 

( 𝑥
+
3)
( 𝑥
+
4)

≥
0 

(e
) 

𝑥(
𝑥
+
3)

>
0 

(f
) 

( 2
𝑥
−
1)
( 𝑥
+
3)

<
0 

 S
ol

ve
 t

he
se

 in
eq

ua
lit

ie
s.

 

(a
) 

𝑥ଶ
−
6𝑥

+
16

>
0 

(b
) 

𝑥ଶ
+
7𝑥

+
12

≥
0 

(c
) 

𝑥ଶ
−
7𝑥

+
12

<
0 

(d
) 

𝑥ଶ
−
9𝑥

+
20

>
0 

(e
) 

𝑥ଶ
−
16

<
0 

(f
) 

𝑥ଶ
−
9𝑥

<
0 

 S
ol

ve
 t

he
se

 in
eq

ua
lit

ie
s.

 

(a
) 

𝑥ଶ
−
2𝑥

>
35

 

(b
) 

𝑥ଶ
+
2𝑥

<
48

 

(c
) 

2𝑥
ଶ
>
11
𝑥
−
12

 

(d
) 

16
𝑥
−
𝑥ଶ

≤
6𝑥

 
 Fi

nd
 t

he
 s

ol
ut

io
n 

se
ts

 f
or

 t
he

se
 

in
eq

ua
lit

ie
s.

 

(a
) 

௫మ
ା
ଵଶ ଶ
>
4𝑥

 

(b
) 

( 𝑥
−
3)
( 2
𝑥
+
3)

<
2𝑥
( 1
−
2𝑥
) −

5 

(c
) 

(𝑥
+
5)

ଶ
≥
1 

(d
) 

(5
−
𝑥)
(𝑥
+
3)

≤
1 

   

S
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g
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u
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c 
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eq
u
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ie
s 

 
 S
ol

ve
 t

he
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ie
s.

 

(a
) 

( 𝑥
−
3)
( 𝑥
−
6)

>
0 

(b
) 

( 𝑥
−
3)
( 𝑥
−
6)

<
0 

(c
) 

( 𝑥
+
3)
( 𝑥
−
6)

<
0 

(d
) 

( 𝑥
+
3)
( 𝑥
+
4)

≥
0 

(e
) 

𝑥(
𝑥
+
3)

>
0 

(f
) 

( 2
𝑥
−
1)
( 𝑥
+
3)

<
0 

 S
ol

ve
 t

he
se

 in
eq

ua
lit

ie
s.

 

(a
) 

𝑥ଶ
−
6𝑥

+
16

>
0 

(b
) 

𝑥ଶ
+
7𝑥

+
12

≥
0 

(c
) 

𝑥ଶ
−
7𝑥

+
12

<
0 

(d
) 

𝑥ଶ
−
9𝑥

+
20

>
0 

(e
) 

𝑥ଶ
−
16

<
0 

(f
) 

𝑥ଶ
−
9𝑥

<
0 

 S
ol

ve
 t

he
se

 in
eq

ua
lit

ie
s.

 

(a
) 

𝑥ଶ
−
2𝑥

>
35

 

(b
) 

𝑥ଶ
+
2𝑥

<
48

 

(c
) 

2𝑥
ଶ
>
11
𝑥
−
12

 

(d
) 

16
𝑥
−
𝑥ଶ

≤
6𝑥

 
 Fi

nd
 t

he
 s

ol
ut

io
n 

se
ts

 f
or

 t
he

se
 

in
eq

ua
lit

ie
s.

 

(a
) 

௫మ
ା
ଵଶ ଶ
>
4𝑥

 

(b
) 

( 𝑥
−
3)
( 2
𝑥
+
3)

<
2𝑥
( 1
−
2𝑥
) −

5 

(c
) 

(𝑥
+
5)

ଶ
≥
1 

(d
) 

(5
−
𝑥)
(𝑥
+
3)

≤
1 
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Instructions 1.     !! + ! − 12 > 0 2.     !! − ! − 12 < 0 3.     12 − ! − !! > 0 

Factorise to find the roots    

Sketch to find the section or sections 
needed    

State the range of solutions    

4.     12 − 4! − !! < 0 5.     !! + 3! − 10 > 0 6.     8 + 2! − !! < 0 7.     2!! − 6! − 8 > 0 
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Q
ua

dr
at

ic
 In

eq
ua

lit
ie

s 
- 

Sp
ot

 t
he

 M
is

ta
ke

 

Al
l b

ut
 o

ne
 o

f t
he

se
 an

sw
er

s a
re

 w
ro

ng
! C

an
 yo

u w
or

k o
ut

 w
hic

h a
ns

we
r is

 co
rre

ct?
  

A
 

So
lve

 !
!
+
4!

−
5>

0 
( !
+
5)
(!
−
1)
>
0 

 
!
≤
−5
				
!
≥
1 

 

B 
So

lve
 !
!
+
3!

+
2≤

0 
( !
+
2)
(!
+
1)
≤
0 

 
!
≤
−2
				
!
≥
−1

 
 

 
 

C 
So

lve
 !
!
<
4 

!!
−
4<

0 
( !
+
2)
( !
−
2)
<
0 

 
−2

<
!
<
2 

  

D 

So
lve

 !
!
+
2!

<
8 

!!
+
2!

−
8>

0 
( !
+
4)
( !
−
2)
>
0 

 
!
<
−4
				
!
>
2 

 

 
 

E 
 

So
lve

 6!
−
!!

>
0 

!(
6−

!)
>
0 

 
!
<
0		
		!
>
6 

 

F 

So
lve

 !
!
+
5!

−
6≥

0 
( !
+
2)
(!
−
3)
≥
0 

 
!
≤
−2
				
!
≥
3 
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Quadratic Inequalities Solve each inequality and complete the answer on each number line.
How can you check you have marked the correct region of the number line?

𝑥2 ⩽ 9

0 1 2 3 4 5 6 7-1-2-3-4-5-6

A) 𝑥2 > 25

0 1 2 3 4 5 6 7-1-2-3-4-5-6

B) 𝑥2 < 25

0 1 2 3 4 5 6 7-1-2-3-4-5-6

C)

𝑥2 + 3𝑥 ⩽ 0

0 1 2 3 4 5 6 7-1-2-3-4-5-6

D) 𝑥2 + 5𝑥 < 0

0 1 2 3 4 5 6 7-1-2-3-4-5-6

E) 𝑥2 − 4𝑥 ⩾ 0

0 1 2 3 4 5 6 7-1-2-3-4-5-6

F)

We can form & solve an 
equation to find the two bounds.

𝑥2 + 4𝑥 + 3 ⩾ 0

0 1 2 3 4 5 6 7-1-2-3-4-5-6

G)

(𝑥 + 3)(𝑥 + 1) = 0
𝑥 + 3 = 0 𝑥 + 1 = 0

𝑥2 + 6𝑥 + 5 > 0

0 1 2 3 4 5 6 7-1-2-3-4-5-6

H) 𝑥2 − 2𝑥 − 24 ⩽ 0

0 1 2 3 4 5 6 7-1-2-3-4-5-6

I)

𝑥2 + 2𝑥 < 15

0 1 2 3 4 5 6 7-1-2-3-4-5-6

J)

We need to factorise to find the two bounds.

𝑥 𝑥 + 3  = 0

𝑥2 = 9

We will factorise into two brackets.

We need to rearrange before factorising.

𝑥2 + 2𝑥 − 15 = 0
𝑥2 − 6𝑥 ⩾ −8

0 1 2 3 4 5 6 7-1-2-3-4-5-6

K) 𝑥2 > 3𝑥 + 28

0 1 2 3 4 5 6 7-1-2-3-4-5-6

L)
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INEQUALITIES 
SOLVING (EXAM-LEVEL QUESTIONS) Ref: G270.1R1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 
 

 

A1 Solve A2 Solve A3 Solve A4  
x + 5 > 11 4x + 11 ≤ 29 7 – x ≥ 15 Work out the integer values of x that 

satisfy both the inequalities 
3x – 4 ≤ 11   and   2x + 3 > 9 

B1 Solve B2 Solve B3 Solve B4  

  

2x +5
3

> 7   
6x + 3 ≤ 2x + 19 3x + 9 < 4x + 5 Work out the lowest integer which 

satisfies the inequality 
5x – 2 ≥ 3x + 7 

C1  C2  C3  C4  
List the integer values for x if: 

–3 ≤ x < 4 
List the integer values for x if: 

–5 ≤ 5x ≤ 15 
List the integer values for x if: 

4 ≤ 3x + 1 < 12 
List the integer values for x if: 

2x < 3x + 1 < 13 

D1 Solve D2 Solve D3 Solve D4  
x2 – 7 < 42 3x2 – 17 < 31 5x2 – 13 ≤ 32 List the integer values for x if: 

2x + 3 < 4x + 5 ≤ 3x + 7 
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Solving Quadratic Inequalities in Context 

(a) (b) 

A rectangle has sides of length 𝑥 𝑐𝑚 
and width (𝑥 − 3) 𝑐𝑚, as shown. If 
the area of the rectangle is greater 
than 10 𝑐𝑚ଶ: 
 

(i) Show that 𝑥ଶ − 3𝑥 − 10 > 0 
 
 
 
 
(ii) Find the range of possible values of 𝑥.  

A cuboid has dimensions of 3 𝑐𝑚, 
(𝑥 − 1) 𝑐𝑚 and (𝑥 − 3) 𝑐𝑚, as 
shown. If the volume of the cuboid is 
greater than 45 𝑐𝑚ଷ: 
 

(i) Show that 𝑥ଶ − 4𝑥 − 12 > 0 
 
 
 
 
(ii) Find the range of possible values of 𝑥. 

(c) (d) 

Given that the area of the rectangle is greater than the area of 
the triangle, find the range of possible values of 𝑥. 

 

A rectangular lawn has a length of 
(2𝑥 + 1) 𝑚 and a width of (𝑥 + 4) 𝑚, 
as shown. Given that the area of the 
lawn is less than 49 𝑚ଶ, find the range 
of possible values of 𝑥. 
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Use the conversion graphs to complete the tables.
Remember! Readings from conversion graphs are estimates.

Litres Gallons

20

35

8

12

Reading Conversion Graphs

10
Litres

0

2

Ga
llo

ns
 (U

S)

20 30 40

4

6

8

10

0

Conversion Graph for 
Litres & Gallons (US)

1
Petrol (Gallons, US)

0

50

Di
st

an
ce

 (M
ile

s)

2 3 4 5

100

150

200

0

Family Car Miles per Gallon (MPG)

10
USD ($)

0

5

Pe
tr

ol
 (G

al
lo

ns
, U

S)

20 30 40 50

10

15

20

25

0

Petrol Price Conversion Chart (USD)

Petrol 
(Gallons)

Distance 
(Miles)

3

4.5

150

300

USD ($) Petrol
(Gallons)

30

42

11

55

GBP £) USD ($)

80

250

70

96

250

a) In the USA, a family drives 140 miles. How many gallons of petrol did they use?
How many litres is this? How much did this cost?

20
GBP (£)

0

20

U
SD

 ($
)

40 60 80 100

40

60

80

100

0

British Pound (£) to US Dollar ($)
Exchange Rate

b) A family from the UK goes on holiday to the US. How much petrol can they buy with £35?
(They must exchange pounds for dollars first.)

c) In the UK you can buy 25 litres of petrol for £14. Is this cheaper or more expensive than in the USA?

d) From San Francisco to Yellowstone is 550 miles. How much would this cost a British holidaymaker in GBP?
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Bags of Cotton

Bags of
Wheat

10

10

Spice Packets

Bags of
Cotton

10

10
Trex has

6 bags of wheat.

How many spice
packets can they buy?

Metres of Rope

Bags of
Corn

50

20

Silver Coins

Metres
of Rope

12

25
Ati has

15 bags of corn.

How many silver
coins can they buy?

Metres of Silk

Barrels

12

8

Metres of Silk

Silver
Coins

10

10
Mitith has 20 barrels.

How many silver
coins can they buy?

Pots

Iron
Bars

30

3

Iron Bars

Jade
Pieces

4

28 Dares has 15 pots.

How many jade
pieces can they buy?

Gems

Metres
of Chain

30

20

Metres of Chain

Oil
Lamps

20

30 Arish has 25 oil lamps.

How many gems
can they buy?

Wood Planks

Honey
Jars

20

30

Wood Planks

Maize
Bags

80

80

Oliz has 40 jars
of honey.

How many bags of
maize can they buy?

Silver Coins

Gold
Coins

80

30

Pieces of Bronze

Silver
Coins

40

8

Poli has 25 pieces
of bronze.

How many gold
coins can they buy?

How many metres of rope can you buy with 15 gold coins?
Approximately…

How many pieces of bronze can you buy with 40 metres of silk?

Hegarth has 240 barrels. They will convert half to pieces of bronze and
half into bags of corn. How much will they get of each?
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My ship’s
come in!

0
0

10

20

30

40

50

60

70

80

2 4 6 8 10
Gold Coins

Bags of
Wheat

0
0

1

2

3

4

5

6

7

4 8 12 16 20 24 28 32
Red Spice (kg)

Gold 
Coins

0
0

20

40

60

80

100

120

140

160

1 2 3 4
Gold Coins

Oranges

0
0

1

2

3

4

5

6

7

8

200 400 600 800
Salt (kg)

Gold 
Coins

Ships enter port and unload their goods to the market.
For each ship, approximately how many gold coins will they get for their cargo?

60 bags of wheat
22 kg of red spice

The ST. JuleS

500 bags of wheat
500 kg of salt
36 kg of red spice

MarISS haDDOCK

110 oranges
6 Tonnes of salt
40 kg of red spice

BaDger IV

250 bags of wheat
65 oranges

COrnwall TraDerS III

650 bags of wheat
420 kg of salt
900 kg of red spice
1000 oranges

BeTSy rOSS

9

10

36 40 44

280 oranges
250 kg of salt
15 kg of red spice

The VICTOry
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Distance (kilometres)
0

0

10

20

30

40

50

60

70

100 200 300

Electric Car
Efficiency

Power
Used
(kWh)

normal 

1 kWh = 1 kilowatt hour = 1000 watts of electricity for an hour

cold
Xeta 5

Distance (kilometres)
0

0

10

20

30

40

50

60

70

100 200 300

normal cold
Colorado XT

Distance (kilometres)
0

0

10

20

30

40 80

N C
Migani

Automax Magazine tests four electric vehicles by driving them and recording how much battery power
has been used. Cold temperatures affect the rate the battery is used. How? Why?

Distance (kilometres)
0

0

5

10

15

20

25

30

35

40

100 200

N 

Wasp

a) How much battery power does the Xeta 5 use to travel 300 km in normal conditions?

b) How much power does the Xeta 5 use to travel 300 km in cold conditions?

c) How far can the Colorado XT travel using 50 kWh in normal conditions?

d) How much less is this distance in cold conditions?

e) The Migani has a 90 kWh battery. What is the furthest it can travel on a full charge?

f) In the same conditions, how much power would the Wasp use to travel the same distance?

g) The Xeta 5 has a battery with a capacity of 40 kWh.
i) Estimate how far it can travel in cold conditions on two charges of the battery.
ii) With a battery capacity of 60 kWh, how much further can the Colorado XT travel?
iii) In the same test the Wasp travels 320 km. Estimate the size of its battery. 

Power
Used
(kWh)

Power
Used
(kWh)

Power
Used
(kWh)

C 

h) With a full charge, estimate how many km are lost in cold conditions for each vehicle. 

i) By comparing percentage losses, which vehicle does best in cold conditions?
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In February, Jax Jewels Ltd bought 13 kg of copper for $80.
In March they bought 9 kg for the same price.

Plot 2 conversion graphs for the 2 different prices.

Mineral
Market

The company will buy another 20 kg of copper in March.
Approximately how much will it cost?

Krystal Designs Ltd buy $50 of copper every month.
How much less copper did they receive in March compared to February?

In April the price of copper doubles.
Draw a third conversion graph for this new price.

How much would 30 kg of copper cost in April?

Aluminium
(kg)
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In 2022 Maltrex Industries buys 300 kg of aluminium for $900.
In 2024 they bought 240 kg of aluminium for $420.

Plot these conversion graphs.

Tech-Nox buy 150 kg of aluminium every year.
Approximately how much did the price decrease between 2022 and 2024?

Industri-Corp bought $40,000 of aluminium in 2022.

How much is the aluminium worth now? 

‘Low-Grade Aluminium’ is not as pure, but it is 20% cheaper.
Plot a conversion graph for the price of

low-grade aluminium in 2024.

How much does 120 kg of low-grade aluminium cost in 2024? 
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Taxi Travel

Francis travelled 20 km for £35.
Jay travelled 30 km for £45.
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On-Time Taxis

Taxis charge a price per mile. But they also charge a fixed-charge to collect you.
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Use these two data points to plot a
conversion graph for On-Time Taxis.

How much is the fixed-charge?

How much would it 
cost to travel 15 km?

After the fixed-charge, what is the 
price per kilometre?

Meena travelled 10 km for £40.
For £70 Frey travelled 25 km.

Luxury Point-to-Point

Plot a conversion graph for
this taxi company.

How much is the fixed-charge?

How far can you travel for £50?

Describe the gradient of the line
as the price-per-kilometre. 
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a
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c

20

30
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Distance (km)

Kay travelled 8 km for £18.
Kim spent £26 to travel 16 km.

Ted’s Taxis

The company has a £4 fixed-charge.
Dan travelled 17 km for £38.

Clarice’s Cabs

50p per kilometre
A £16 fixed-charge.

Distance Drivers LTD

Use this information to plot a
conversion line for

each company.

Hei wants to travel 4 km.
For each company, how much would it cost Hei?

For each company, how far can you travel for £24?

Pr
ic

e(
£)

For what distance is Ted’s Taxi’s the cheapest option?

Describe the gradient of each conversion line.

Liam’s Limos prices can be described with an equation:

𝑦 = 2𝑥 + 20 𝑥 is the distance in km
𝑦 is the total price

How much does it cost to travel 10 km?
Plot a graph for Liam’s Limos on the grid.

How can you describe the other companies using 𝑥 and 𝑦?
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Conversion Graphs

Inches Centimetres
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A)  This graph shows the conversion rate from inches to centimetres.

Use the graph to complete this table.

Remember, we estimate when 
reading from a graph.

Describe how we can use the graph to convert 80 inches to centimetres.
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Miles Kilometres

2
3

12
10
7

70

Use these data points to plot 
a conversion graph.

Use this line to 
complete the table.

B)  5 miles ≈ 8 kilometres
0 miles  = ? kilometres

This graph shows the cost of 
running a car (petrol + maintenance).

°F

°C

40 50 60 70 80

40
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0
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9030

C)  This graph shows the conversion rate from degrees Fahrenheit to degrees Celsius.

What is different about this conversion graph?

1)  70°F  ≈        21°C 2)  47°F  ≈        8°C 3)  24°C  ≈        74°F

4) When water is frozen, what is approximate temperature in °F?

0 5 10 15 20 25
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st

 £

D)  

A different car costs £5 to go 13 miles.
Draw the conversion line for this car.

Car 1

Approximately how much does it cost 
each car to travel 40 miles?

Car 1

Car 2

How much cheaper is it 
to travel 50 miles in 

Car 1 compared to Car 2?

5) Use this fact to convert 60°C to °F. 
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Combining Conversion Graphs
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Researchers tested 4 electric vehicles by recording the distance travelled and the battery power used.

Distance (kilometres)

Power
Used
(kWh)

100 150 200

Use the research data to complete a conversion graph that shows all four vehicles.
How can you make the graph as accurate as possible?

80 120 160

Xeta 5 Colorado XT Migani Wasp
25 kWh
300 km

How far does each vehicle travel using 25 kWh of power?
How much battery would each vehicle use to travel 300 km?

Complete the table below using approximations.

The E-Scoot electric scooter travels 15 km per kWh. 
The Land-Racer XR uses 0.9 kWh per kilometre. 

Add these vehicles to the conversion graph, how do they compare to the other vehicles?

Which vehicle is most efficient?

As a percentage, approximately how much further will the
Colorado XT travel, compared to the Wasp with the same charge?

At what rate does the Xeta 5 use power? Express this as kWh per kilometre.

How does the rate of power consumption of the Migani compare to the Xeta 5?
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Cost Relationships & EquationsThis graph shows the price when you
hire a cycle-rickshaw for a trip. 
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16
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Cost
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How much is the fixed charge?
(the cost before you travel any distance).

How much does it cost per km?

Use the gradient (cost per km)
& 𝑦-intercept (fixed charge)
to form a cost equation in

the form 𝑦 = 𝑚𝑥 + 𝑐

The formula for a different company’s cost is
𝑦 = 𝑥 + 8

Plot this graph on the grid.

For what distance is this company cheaper?
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This graph shows the price when you
hire an electric taxi for a trip. 

A:

How much does the taxi cost per km?
Describe the graph as a cost-equation. 

Plot these 3 different companies on the same grid.

B:   𝑦 = 5𝑥 D:   𝑦 = 𝑥 + 16C:   𝑦 = 2.5𝑥 + 15

For what distance are 
companies B & C the same price?

For what distance are 
companies B & D the same price?

John travels 7 km. How much cheaper is 
the cheapest company compared to

the most expensive?
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This graph shows the price for long-distance
satellite telephone calls.

With Inta-FoneTM Jake makes a 12 minute call.
He pays 58p which includes a 
one-time 40p connection cost.

Plot & label a cost graph for this company.

Globe Net: 𝑦 = 0.5𝑥 + 60

Describe the graph using an equation.

Plot & label the cost graphs for these companies.

Light-Call: 𝑦 = 3.5𝑥 + 15

①

②

③

Plot a cost-graph for your 
own company with a 30p connection cost.
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Real-Life GraphsGallons/Litres (UK) Conversion Chart
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Use the chart to complete
these conversions:

40 Litres = ________ Gallons

12 Gallons = 

144 Litres = 

40 Gallons = 
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This graph compares the 
website hosting fees for two companies.

Jay Web Tek-Core

How much does 
Jay Web charge per GB?

For what level of storage is
Jay-Web cheaper?

Why does Tek-Core’s graph
intercept the axis at (0,20)?

How much does 
Tek-Core charge per GB?

Form an equation 
in terms of 𝑥 & 𝑦 for

Tek-Core’s cost graph.

𝑦

𝑥

This graph compares 2 industrial output pools being filled.
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Pool A is 9 metres deep. 
It started being filled at 8 am. When should it be full?

At what rate is Pool B being filled?

Estimate the depth difference after 8 hours and 10 minutes.
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This graph shows the fuel within a racing drag car.

How much fuel does
the car burn over 2 seconds?

Another tank design
burns 60 ml of

fuel per second & has a 
maximum capacity of

380 ml.

Draw this graph on the grid.

Form an equation for each graph.

Use algebra to show when the 2 designs have used the same amount of fuel.

① ②
③ ④
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Reading Distance-Time Graphs 
(a) (b) (c) 

The distance-time graph shows Jamil’s 
journey as he goes to visit a friend. 

The travel graph shows Natalie’s journey as 
she goes for a walk.  

The graph shows the journey of two 
runners, Pol and Pat, during a 20 km race. 

   
(a) How long after Jamil has set off from 
home does he stop to visit his friend? 
 
 
 
(b) Calculate Jamil’s speed as he travels to 
his friend’s house. 
 
 
 
(c) How long does Jamil stay at his friend’s 
house? 
 
 
(d) Calculate the speed Jamil travels at as 
he returns home.  

(a) Natalie sets off from home and arrives 
at her friend’s house 20 minutes later. How 
long does Natalie stay at her friend’s 
house? 
 
 
 
(b) Natalie then walks for a further 20 
minutes to the post box, before returning 
home. How far does she walk in total? 
 
 
 
(c) Calculate Natalie’s speed in km/h as she 
walks home from the post box. 

(a) Pol runs the race at a constant speed 
over 80 minutes. Calculate Pol’s speed in 
km/h. 
 
 
 
(b) Describe Pat’s run, calculating any 
speeds in km/h. 
 
 
 
 
 
(c) Pol runs past Pat 12 km into the race. 
At what time does this happen? 
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1∙ Calculate the average speed

a∙ b∙ c∙ d∙ e∙

2∙ Calculate the average speed

a∙ b∙ c∙ d∙ e∙

3∙ Calculate the average speed for each part of the journey that is spent travelling

a∙ b∙ c∙ d∙
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Distance-Time Graphs
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Distance-Time 
Graphs
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Distance-Time Graphs
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What method can we use to find the speed of each journey (A to S)?Fractional Times
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On each grid, how can we draw each journey accurately (using exact coordinates). Fractional Times
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Completing Distance-Time Graphs 
(a) (b) (c) 
A delivery driver sets off from the depot to 

deliver a parcel.  
Karen sets of on her bike to visit a friend. A 

graph showing her journey is shown. 
A bus travels from Manchester to London, a 

distance of 200 miles. 

   
(a) Calculate the speed the driver travels at 
over the first part of the journey. 
 
 
 
(b) How long does the driver stop for while 
delivering the parcel? 
 
 
(c) The driver returns to the depot at a 
constant speed of 20 km/h. Complete the 
graph. 
 
 
(d) How far has the delivery driver 
travelled in total? 

(a) At what speed does Karen ride during 
the first stage of her journey? 
 
 
 
(b) How far away from home is Karen when 
she stops for a rest? 
  
 
 
(c) After a rest, Karen continues on to her 
friend’s house, which is 16 km away from 
her home. She travels at 12 km/h. 
Complete the graph. 
 

(a) The bus sets off and travels at 50 mph 
for 90 minutes. It then stops at the 
services for 30 minutes, before setting off 
again. The bus continues its journey, again 
at 50 mph, for the next two hours. It then 
gets stuck in slow-moving traffic, travelling 
the last 25 miles in one hour. Draw a 
distance-time graph to represent this 
journey. 
 
 
(b) Calculate the bus’s average speed 
across the whole journey. 
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Visiting Friends 6 people visit their friends, by walking or on bicycle. For each journey, complete the graph & the 4 pieces of information.
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Speed to friend’s house: 24 km/h
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Speed to shops:

Time shopping:

Speed home: 40 km/h

Total distance travelled:

Going Shopping 6 people travel to the shops and then back home. For each journey, complete the graph & the 4 pieces of information.
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Lawrence

Speed to shops: 15 km/h

Time shopping: 45 minutes

Speed home:

Total distance travelled:

Speed to shops:

Time shopping:

Speed home: 30 km/h

Total distance travelled:

Speed to shops:

Time shopping: 45 minutes

Speed home:

Total distance travelled:

3pm 4pm
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Race!

Time (hours)

Di
st

an
ce

 (m
ile

s)
Amir

20 miles in one hour
then 3 hours at 10 mph

Ash

10 mph for 2.5 hours
then 25 mph

10 2 3 4 5
0

10

20

30

40

50

Time (hours)

Di
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 (m
ile

s)

Brian

40 mph for 90 minutes
then a 1 hour breakdown

then 80 mph

Beth

20 mph for 2 hours
then a 30 minute tire-change

then 30 mph

10 2 3 4 5
0

20

40

60

80

100

Time (hours)
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Christy

40 mph for 45 minutes
then 10 miles in 45 minutes

then 20 mph

Collin

25 miles in 105 minutes
then 60 mph for 30 minutes

then 10 mph

1
0
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Donna

8 mph for 75 minutes
then 6 mph for 3 miles

then 2.5 mph

David

10 miles at 20 mph
then 45 minutes at 4 mph

then 16 mph

1
0
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12

14

16

18

3

Winner:

Top Speed:

Winning Margin (time): 

Winner:

Top Speed:

Winning Margin:

Winner:

Top Speed:

Winning Margin: es

Daz

15 minutes late starting
90 minutes at 6 mph

then 28 mph for 0.25 hours
then 1 mph

Winner:

Plot the graphs for each 4 races. Who won? By how much time did they win? Who got the top speed?①
②

③
④
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Sprint Training

To train to accelerate in the 100 m sprint, 
athletes use a special pre-programmed treadmill.

The athlete accelerates (sometimes in stages) then 
tries to maintain a constant speed until 10 seconds have passed.

For each program, 
calculate the rate of acceleration & the average speed for the 10 seconds.
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These programs account for speed changes towards the end of the race.
Calculate total average speed & acceleration/deceleration rates.

Ve
lo

ci
ty

 (m
/s

)

0
0

2

4

6

8

10

12

1 2 3 4 5 6 7 8 9 10
Time (s)

Prog. H

Prog. G

14

Prog. B

Prog. A

Prog. C

Prog. D



Fluency Practice

Page 268

Sprint Training

To train for the 100 m sprint, 
athletes use a special pre-programmed treadmill.

The athlete must accelerate (sometimes in stages) then 
maintain a constant speed for 10 seconds in total.

Calculate the total distance travelled &
the average speed for the 10 seconds.
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The same sprinter tries different programs.
These have been plotted on the same grid.

Which program (journey) has a better average speed?
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Distance Training

To train for the 400 m run, 
athletes use a special pre-programmed treadmill.

Programs accelerate/decelerate to try & find a perfect strategy

Calculate the average speed for each program.
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These programs are for the 800 m run.

Calculate average speed for each program.
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Which strategy do you prefer?
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What distance has been travelled?
For each graph, work out the total distance travelled during the 10 
seconds. Watch out – some are distance-time graphs and some 
are velocity-time graphs.
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E F G H

I J K L

w
w

w
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Estimating the Gradient of a Curve 

(a) (b) 
Estimate the gradient of the curve at  

(a) 𝑥 = 2 

 

 

(b) 𝑥 = −1 

 

Estimate the gradient of the curve at  

(a) 𝑥 = −1.5 

 

 

(b) 𝑥 = 1 
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(c) (d) 
Estimate the gradient of the curve at 

(a) 𝑥 = 2 

 

 

(b) 𝑥 = 4 

Estimate the gradient of the curve at  

(a) 𝑥 = 2 

 

 

(b) 𝑥 = −1 
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Finding the Rate of Volume Change

The container is emptied by a pump at 
__________   litres per second
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Water leaves the container at a rate of 
_____________________
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8 cl is pumped from the container at a rate of
_____________________
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Estimating the Rate of Depth Change Using the Gradient of a Tangent

At 2 seconds the rate of depth change = 
__________   cm per second
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After 1 second the rate of depth change = 
_____________________
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When T = 20 the rate of depth change = 
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At 40 minutes the rate of depth change = 
_____________________
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Distance-Time GraphsThe graph shows a distance-time graph for 
a sprinter running a 100m race.

What time did they get for the race?

How far did they go in the first 4 seconds of the race?

How far did they go in the last 4 seconds of the race?

Why is the sprinter slower at the beginning of the race?
How can you see this in a distance-time graph?

What was their average speed over the 100 metres?

What was their average speed for those 4 seconds?

What was their average speed for those 4 seconds?

The graph shows a runner’s 
distance & time over a 400m race. Average speed over the race =

____________

Av. speed for first 20 seconds =
____________

Av. speed for last 10 seconds =
____________

When do they stop running?
____________

Estimate when the runner was
going the fastest.
____________

The graph shows the distance travelled by
a car during 13 seconds of a race.

Why is the car changing speed?
____________

What is the car’s top speed?
____________

What is the car’s av. speed?
____________

Estimate when the car is
travelling the slowest

____________

① ②

③

Draw a straight line to estimate the 
car’s speed at 15 seconds.

____________
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Velocity-time graphs: tangents & areas

1. 2.

3. 4.

5. 6.

www.MathsPad.co.uk

(a) Maximum speed.

(b) Acceleration at ݐ	 ൌ 	4.

(c) Total distance travelled.

(a) Average acceleration.

(b) Acceleration at ݐ	 ൌ 	4.

(c) Total distance travelled.

(a) Time at which speed is 
2m/s.

(b) Acceleration at ݐ	 ൌ 	4.

(c) Distance travelled in first 6 
seconds.

(a) Time at which acceleration 
is zero.

(b) Acceleration at ݐ	 ൌ 10.

(c) Total distance travelled.

(a) Average acceleration.

(b) Time at which:
instantaneous acceleration

= average acceleration

(a) Average acceleration.

(b) Total distance travelled.

(c) Is your distance an under-
estimate or an over 
estimate?

Work out the best estimates you can.
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10

0 8 0 8

5

0 5

6

The graph shows the 
speed of a car 
approaching traffic 
lights.
a) What is the rate of 

deceleration 
between 4 and 8 
seconds?

b) By calculating the 
area under the 
graph, find the 
distance travelled.

speed (m/s)

time (s)

speed (m/s) acceleration (m/s2)

time (minutes)
time (s)

The graph shows the 
speed of a train for part 
of its journey.
a) What is the rate of 

acceleration  
between 3 and 5 
seconds?

b) By calculating the 
area under the 
graph, find the 
distance travelled.

The graph shows the 
acceleration of a child 
going down a waterslide.
a) Describe what is 

happening after the 
first second.

b) By calculating the area 
under the graph, find 
the child’s final speed 
(assume the child 
starts from a resting 
position).

Graphing - 1

1. 2. 3.
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5

0 8 0 16

6

0 8

60

The graph shows the 
speed of a ball rolling 
down a hill.
a) By drawing a tangent, 

estimate the rate of 
deceleration at 6 
seconds.

b) By considering the 
area under the graph, 
estimate the distance 
travelled by the ball.

The graph shows the 
acceleration of a box-car 
in a downhill race.
a) Use the graph to 

estimate the rate of 
change in acceleration 
at 3 seconds.

b) By considering the 
area under the graph, 
estimate the average 
speed in the first 10 
seconds.

The graph shows the 
speed, in kilobits per 
second, of a download.
a) At what time is the 

download speed 
not changing?

b) By considering the 
area under the 
graph, estimate the 
number of kilobits 
downloaded.

speed (m/s)

time (s)

acceleration (m/s2)

time (s)

download speed (kb/s)

time (s)

Graphing - 2

4. 5. 6.
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Solving Quadratic Equations using Iteration

𝑥ଶ 2.64575…
𝑥ଷ 2.50828…
𝑥ସ 2.45287…
𝑥ହ 2.43017…
𝑥 2.42081…
𝑥 2.41694…
𝑥଼ 2.41534…
𝑥ଽ 2.41468…
𝑥ଵ 2.41440…
𝑥ଵଵ 2.41429…
𝑥ଵଶ 2.41424…

A
𝑥2 − 2𝑥 − 1 = 0Quadratic Equation:

(rearrange)

𝑥ାଵ = 2𝑥 + 1Iterative Formula:

Initial Value: 𝑥ଵ = 3

𝑥 = 2.4
Both solutions
are the same

(to 1 dp).

𝑥ଶ
𝑥ଷ 3.437…
𝑥ସ
𝑥ହ
𝑥
𝑥
𝑥଼
𝑥ଽ 3.303…
𝑥ଵ
𝑥ଵଵ
𝑥ଵଶ

𝑥2 − 3𝑥 − 1 = 0

𝑥ାଵ = 3𝑥 + 1Iterative. Formula:

Initial Value: 𝑥ଵ = 4

For this quadratic equation find the solutions,
to 1 dp & to 2 decimal places.

B

𝑥ଶ
𝑥ଷ
𝑥ସ
𝑥ହ 4.5991…
𝑥
𝑥
𝑥଼
𝑥ଽ
𝑥ଵ
𝑥ଵଵ
𝑥ଵଶ
𝑥ଵଷ

𝑥2 − 5𝑥 + 2 = 0

𝑥ାଵ = 5𝑥 − 2

Initial Value: 𝑥ଵ = 5

Find a solution for 
this equation to 2 dp & to 3 dp.

C

𝑥2 − 4𝑥 − 7 = 0

Find a solution for 
this equation to 3 dp.

Choose your own initial value.

D

𝑥2 + 4𝑥 − 13 = 0

Find a solution for 
this equation to 1 dp. E

𝑥3 − 5𝑥 + 3 = 0

Find a solution for 
this cubic equation to 3 dp.

Why do only some initial values work?

(Rearrange so 𝑥3 is by itself, 
then take the cube root of both sides).

𝑥 = 2.41
Both solutions
are the same

(to 2 dp).
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7   +HUH�LV�D�WDEOH�RI�YDOXHV�IRU�WKH�FXUYH�ZLWK�HTXDWLRQ�y� �I�x���

7KH�HTXDWLRQ�I�x�� ���KDV�DW�OHDVW�RQH�VROXWLRQ�LQ�WKH�LQWHUYDO�x = a�DQG�x = b. 
8VLQJ�WKH�WDEOH��ZULWH�GRZQ�WKH�YDOXH�RI�a�DQG�b��([SODLQ�\RXU�UHDVRQLQJ��

8   6KRZ�WKDW�WKH�HTXDWLRQ�x3 – 2x2 – 7x����� ���KDV�D�VROXWLRQ�EHWZHHQ�x� ���DQG�x = 4. 

9  6KRZ�WKDW�WKH�HTXDWLRQ��x3 + x2 – 8x����� ���KDV�D�VROXWLRQ�EHWZHHQ�x� �²��DQG�x = –1. 

10  �D��6KRZ�WKDW�WKH�HTXDWLRQ�²�x3 + 2x2 + 4x����� ���KDV�D�VROXWLRQ�Ơ�EHWZHHQ�x� �����DQG�x = 2. 

�E��6KRZ�WKDW�WKH�HTXDWLRQ�²�x3 + 4x����� ���FDQ�EH�UH�DUUDQJHG�WR�JLYH���                     . 

�F��6WDUWLQJ�ZLWK�x0� ������XVH�WKH�LWHUDWLYH�IRUPXOD

WKUHH�WLPHV�WR�ÀQG�DQ�HVWLPDWH�IRU�Ơ. 
*LYH�\RXU�DQVZHU�WR�WKUHH�GHFLPDO�SODFHV��
�G��7KH�DFWXDO�YDOXH�RI�Ơ� ��������WR�IRXU�GHFLPDO�SODFHV��
�������L��)LQG�WKH�SHUFHQWDJH�HUURU�LQ�\RXU�HVWLPDWH�LQ��F���
������LL��([SODLQ�KRZ�\RX�FRXOG�PDNH�\RXU�DSSUR[LPDWLRQ�LQ��F��PRUH�DFFXUDWH��

x = 4x + 5
3

�
��

�
��

1
3

xn+1 =
4xn + 5
3

�
��

�
��

1
3
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END OF TEST
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1.  Show that there is a root of the equation
ଷݔ  ݔ െ 3 ൌ 0 in the interval ሺ1, 	2ሻ.

2.  Show that there is a root of the equation
ଶݔ െ ݔ5  2 ൌ 0 in the interval ሺ0.4, 0.5ሻ.

3.  Here is a table of values for the continuous 
function ݂ ݔ :

State two consecutive values of ݔ between which 
there is a solution to the equation ݂ ݔ ൌ 0.

4. Here is a table of values for the continuous 
function ݃ ݔ :

State two pairs of consecutive values of ݔ between 
which there are solutions to the equation ݃ ݔ ൌ 0.

www.MathsPad.co.uk

5.  ݂ሺݔሻ is a continuous function. Choose the correct 
statement for each of the following:

(a) ݂ 3 ൌ 2.34
݂ 4 ൌ െ0.01

(b) ݂ 6 ൌ െ4
݂ 7 ൌ െ1.52

(c) ݂ െ1 ൌ 0.62
݂ 0.5 ൌ 0.74

(d) ݂ 7 ൏ 	0
݂ 8  	0

6. ݂ ݔ ൌ ଶݔ െ ݔ4 െ 3.
(a) Show that there is a root of the equation ݂ ݔ ൌ 0

in the interval ሺ4, 5ሻ.
(b) Work out ݂ሺ4.5ሻ.
(c) State an interval that is smaller than 4, 	5 and 

contains the root.

7. (a) ܽ ൌ 2.2 correct to 1 decimal place. State the 
lower and upper bounds of ܽ.

(b) Use the bounds as an interval to prove that ܽ is
root of the equation  ݔଷ െ ݔ െ 9 ൌ 0, correct  to 1
decimal place.

Iteration 1: Roots & intervals

ݔ െ3 െ2 െ1 0 1 2 3

݃ሺݔሻ 2.33 3.52 2.16 െ0.24 െ2.20 െ2.20 1.24

ݔ 1 2 3 4 5 6

݂ሺݔሻ 1.9 1.6 1.1 0.4 െ0.5 െ1.6

Statements

① There is a root of 
݂ ݔ ൌ 0 in the interval.

② There is not a root of 
݂ ݔ ൌ 0 in the interval.

③ It is not possible to tell if 
there is a root of ݂ ݔ ൌ 0

in the interval.
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1.  Given the recurrence relation  ݔାଵ ൌ ݔ3 െ 2
and ݔ ൌ 2, work out ݔଵ, ݔଶ, ݔଷ and ݔସ.

2. Given the recurrence relation ݔାଵ ൌ ݔ ଶ െ 5
and ݔ ൌ 3, work out ݔଵ, ݔଶ, ݔଷ and ݔସ.

3. Given that  ܲାଵ ൌ 1.05 ܲ and  ܲ ൌ 2000 , work 
out ସܲ correct to 3 significant figures.

4. Given that  ܷାଵ ൌ 1.02ሺܷ െ 50ሻ and  ܷ ൌ 1500,
work out ܷଷ correct to 3 significant figures.

5.  Match the recurrence relation rules to the correct 
sequence of values (ݔ, ݔଵ, ,ଶݔ :(ଷݔ

www.MathsPad.co.uk

6.  An approximate solution to the equation 
ଷݔ െ ݔ8  4 ൌ 0 can be found using the iterative 
formula:

ାଵݔ ൌ
௫యାସ
଼

, ൌݔ		 0

Work out ݔଵ,	ݔଶ ଷݔ	, and ݔସ. Round each value to 4 
decimal places where necessary.

7. (a) Show that the equation ݔଷ െ ݔ5 െ 2 ൌ 0 has a 
root between ݔ ൌ െ1 and ݔ ൌ 0.

(b) Starting with ݔ ൌ 0, use the iterative formula:

ାଵݔ ൌ
௫యିଶ
ହ

three times to find an estimate for the root of 
ଷݔ െ ݔ5 െ 2 ൌ 0. Round your answer to 2 decimal 
places.

8. (a) Show that the equation ݔଷ  ଶݔ ൌ ݔ10 െ 6 has a 
root in the interval ሺ0, 1ሻ.

(b) Starting with ݔ ൌ 1, use the iterative formula

ାଵݔ ൌ
௫యା௫మା

ଵ

three times to find an estimate for the root of 
ଷݔ  ଶݔ ൌ ݔ10 െ 6. Round your answer to 3 
significant figures.

P:  3,	 5,	 7,	 9

Q:  2, 5,	 14,	 41

R:  2, 5,	 8,	 11

S:  3, 6,	 15,	 42

T:  2, 5, 26, 677

A:  ݔାଵ ൌ ݔ3 െ 1

B:  ݔାଵ ൌ ݔ  2

C:  ݔାଵ ൌ ݔ ଶ  1

D:  ݔାଵ ൌ ݔ  3

E:  ݔାଵ ൌ 3ሺݔ െ 1ሻ

Iteration 2: recurrence relations
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1. Show that the equation ݔଷ െ ݔ8 െ 5 ൌ 0 can be 
rearranged to each of these forms:

(a)  ݔ ൌ ݔ8  5య (b)  ݔ ൌ ௫యିହ
଼

(c)  ݔ ൌ ହ
௫మି଼

(d)  ݔ ൌ േ ଼௫ାହ
௫

2. (a) Show that the equation ݔଷ െ ݔ4 െ 5 ൌ 0 has 
a root in the interval ሺ2, 3ሻ.

(b) Show that the equation ݔଷ െ ݔ4 െ 5 ൌ 0 can 
be rearranged to give ݔ ൌ ݔ4  5య .

(c) Starting with ݔ ൌ 2, use the iteration formula

ାଵݔ ൌ ݔ4  5య

three times to find an estimate for the root of 
ଷݔ െ ݔ4 െ 5 ൌ 0. Round your estimate to 3 
significant figures.
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3. (a) Show that the equation ݔଷ  ݔ3 െ 2 ൌ 0 has a 
root between ݔ ൌ 0 and ݔ ൌ 1.

(b) Show that the equation ݔଷ  ݔ3 െ 2 ൌ 0 can be 
rearranged to give ݔ ൌ ଶ

௫మାଷ
.

(c) Starting with ݔ ൌ 0.5, use the iteration formula

ାଵݔ ൌ
ଶ

௫మାଷ

twice to find an estimate for the root of 
ଷݔ  ݔ3 െ 2 ൌ 0. Round your answer to 2 decimal 
places.

4. (a) Show that the equation ݔଷ െ ݔ4 െ 2 ൌ 0 has a 
root in the interval ሺെ1, 0ሻ.

(b) Show that the equation ݔଷ െ ݔ4 െ 2 ൌ 0 can be 

rearranged to give ݔ ൌ ௫యିଶ
ସ

.

(c) Starting with ݔ ൌ െ0.5, use the iteration formula

ାଵݔ ൌ
௫యିଶ
ସ

three times to find an estimate for the root of 
ଷݔ െ ݔ4 െ 2 ൌ 0. Round your answer to 3 significant 
figures.

Iteration 3: rearrangement
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1. The expected number of birds in a colony ݐ years 
from now is ௧ܲ, where

ܲ ൌ 600
௧ܲାଵ ൌ 1.025 ௧ܲ

Work out the expected number of birds in the colony 
3 years from now.

2. The value of an investment ݐ years from now is £ ௧ܸ, 
where

ܸ ൌ 20,000
௧ܸାଵ ൌ 1.02 ௧ܸ  2000

Work out the value of the investment 2 years from 
now.

3. The expected value of a car ݊ years from now is £ܿ, 
where

ܿ ൌ 18,000
ܿାଵ ൌ 0.85ܿ െ 500

Work out the expected value of the car 2 years from 
now.
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4. (a) Show that the equation ݔଷ െ ݔ6 െ 6 ൌ 0 has a 
root in the interval ሺ2, 3ሻ.

(b) Show that the equation ݔଷ െ ݔ6 െ 6 ൌ 0 can be 

rearranged to give ݔ ൌ ௫ା
௫

.

(c) Starting with ݔ ൌ 3, use the iteration formula

ାଵݔ ൌ
௫ା
௫

three times to find an estimate for the root of 
ଷݔ െ ݔ6 െ 6 ൌ 0. Round your answer to 2 decimal 
places.

5. (a) Show that the equation ݔଷ  ݔ2  8 ൌ 0 has a 
root between ݔ ൌ െ2 and ݔ ൌ െ1.

(b) Show that the equation ݔଷ  ݔ2  8 ൌ 0 can be 
rearranged to give ݔ ൌ 	 െ2ݔ െ 8య .

(c) Starting with ݔ ൌ െ1.5, use the iteration formula

ାଵݔ ൌ െ2ݔ െ 8య

three times to find an estimate for the root of 
ଷݔ  ݔ2  8 ൌ 0. Round your answer to 2 decimal 
places.

Iteration 4: review
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① ② ③ ④

Forming & Solving Equations using Iteration

𝑥 + 2

𝑥 + 1 Area = 15 cm2

𝑥 − 4𝑥

𝑥 − 2 Area = 20 cm2

1) Form a quadratic equation (= 0).

2) Rearrange to form 
an iterative function.

(Use a square root to form 𝑥ାଵ =)

3) Use the function to 
find the value of 𝑥 (to 2 dp)

Use iteration to find 
the value of 𝑥 to 2 dp

Use iteration to find 
the value of 𝑥 to 3 dp

3𝑥

Area = 28 cm2

Use iteration to find 
the value of 𝑥 to 3 dp

𝑥

Volume 
= 132 cm3 2𝑥

𝑥 − 2

How can we check our answer?

Why do we need to be careful 
choosing an initial value?


