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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 



Fluency Practice

Page 11



Fluency Practice

Page 12



Fluency Practice

Page 13

�
   

   
   

   
   
�

!
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

©
 C

O
R

BE
TT

M
AT

H
S 

20
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
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Cli
ck
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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
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(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
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 t
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 q
ua

dr
at

ic
 e

qu
at

io
ns

 b
y 

co
m

pl
et

in
g 

th
e 

sq
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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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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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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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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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�
   

   
   

   
   
�

!
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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�
   

   
   

   
   
�

!
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	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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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



Intelligent Practice

Page 49

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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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
 c

ur
ve

 is
 M

. 
(ii

)  
W

rit
e 

do
w

n 
th

e 
co

or
di

na
te

s o
f M

. 
  

 
 

EX
ER

C
IS

E:
 



Fluency Practice

Page 54

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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Plotting Quadratics

𝑦 = 𝑥 − 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 = 𝑥 + 8𝑥

𝑦

𝑥

B) 𝑦 = 𝑥 + 6𝑥 + 8

𝑦

𝑥

C) 𝑦 = 𝑥 − 8𝑥 + 12

𝑦

𝑥

D)

𝑦 = 𝑥 − 2𝑥 − 3

𝑦

𝑥

E) 𝑦 = 𝑥 − 9

𝑦

𝑥

F) 𝑦 = 𝑥 − 5𝑥 + 6

𝑦

G) 𝑦 = 𝑥 + 𝑥 − 20

𝑦

𝑥

H)
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pr
op
er
ti
es
 
of
 
qu
ad
ra
ti
c 
gr
ap
hs

ex
er
ci
se

1.
 

W
rit

e 
do

w
n 

es
tim

at
io

ns
 o

r e
xa

ct
 v

al
ue

s 
of

 th
e 
y-

in
te

rc
ep

t, 
ro

ot
s,

 v
er

te
x 

an
d 

lin
e 

of
 

sy
m

m
et

ry
 fo

r e
ac

h 
of

 th
es

e 
gr

ap
hs

:

y

x
5

- 5

510 - 5

A
 Q

ua
dr

at
ic

 G
ra

ph
 h

as
:

-  a
 v

er
te

x 
o

r 
tu

rn
in

g
 p

o
in

t
(1

,-
5)

 o
n 

th
e 

gr
ap

h 
sh

ow
n,

w
he

re
 t

he
 g

ra
ph

 't
ur

ns
'

-  a
 li

n
e 

o
f 

sy
m

m
et

ry
x 

= 
1 

on
 t

he
 g

ra
ph

it 
pa

ss
es

 t
hr

ou
gh

 t
he

 v
er

te
x

-  0
, 1

 o
r 2

 r
o

o
ts

 (x
 in

te
rc

ep
ts

)
x 

≈ 
- 0

.7
 a

nd
 2

.7
 fo

r 
th

is 
gr

ap
h

th
is 

is 
w

he
re

 t
he

 g
ra

ph
 c

ro
ss

es
 t

he
 x

 a
xi

s 

2
4

6
8

- 2
- 4

- 6
- 8

510 - 5 - 1
0

- 1
5

- 2
0

- 2
5

- 3
0

5
- 5

510 - 5 - 1
0

- 1
5

y 
-  i

nt
er

ce
pt

: 

tu
rn

in
g 

po
in

t:

lin
e 

of
 s

ym
m

et
ry

:

ro
ot

s:

y 
-  i

nt
er

ce
pt

: 

tu
rn

in
g 

po
in

t:

lin
e 

of
 s

ym
m

et
ry

:

ro
ot

s:

a)
b)

P
ag

e 
1

w
w

w
.M
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P
ad

.c
o.

uk
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5
- 5

51015 - 5 - 1
0

- 1
5

2
4

6
8

- 2
- 4

- 6
- 8

510 - 5 - 1
0

- 1
5

- 2
0

- 2
5

- 3
0

5
- 5

51015202530 - 5

y 
-  i

nt
er

ce
pt

: 

tu
rn

in
g 

po
in

t:

lin
e 

of
 s

ym
m

et
ry

:

ro
ot

s:

y 
-  i

nt
er

ce
pt

: 

tu
rn

in
g 

po
in

t:

lin
e 

of
 s

ym
m

et
ry

:

ro
ot

s:

c)
d)

c)
C

an
 y

ou
 w

or
k 

ou
t t

he
 y

- i
nt

er
ce

pt
w

ith
ou

t d
ra

w
in

g 
th

e 
gr

ap
h?

 

b)
 C

an
 y

ou
 w

or
k 

ou
t t

he
 li

ne
 o

f s
ym

m
et

ry
w

ith
ou

t d
ra

w
in

g 
th

e 
gr

ap
h?

 

a)
 W

ha
t a

re
 th

e 
ro

ot
s 

of
 th

e 
fu

nc
tio

n?

2.
 

C
on

si
de

r t
he

 g
ra

ph
 y

 =
 ( x

 +
 4

)(
x 

-  2
). 

3.
 

W
rit

e 
do

w
n 

th
e 

ro
ot

s,
 y

- i
nt

er
ce

pt
 a

nd
 li

ne
 o

f s
ym

m
et

ry
 fo

r e
ac

h 
of

 th
es

e 
fu

nc
tio

ns
: 

a)
y 

=
 ( x

 +
 4

)(
x 

-  4
)

b)
y 

=
 ( x

 +
 1

)(
x 

-  4
)

y 
-  i

nt
er

ce
pt

: 

lin
e 

of
 s

ym
m

et
ry

:

ro
ot

s:

y 
-  i

nt
er

ce
pt

: 

lin
e 

of
 s

ym
m

et
ry

:

ro
ot

s:

d)
 S

ke
tc

h 
th

e 
gr

ap
h 

of
  y

 =
  (
x 

+
 4

)(
x 

-  2
). 

P
ag

e 
2

w
w

w
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P
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6.
 

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

e 
3

w
w

w
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P
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1 

Th
e 

fa
ct

or
s o

f t
hi

s  
qu

ad
ra

c a
re

: 
Th

e 
ro

ot
s o

f t
hi

s  
qu

ad
ra

c 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
c 

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
c c

ro
ss

es
 

th
e 

x a
xis

 a
t: 

Th
e 

m
in

im
um

 p
oi

nt
 o

f 
th

is 
qu

ad
ra

c i
s: 

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

c a
re

: 
Th

e 
ro

ot
s o

f t
hi

s  
qu

ad
ra

c 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
c 

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
c c

ro
ss

es
 

th
e 

x a
xis

 a
t: 

Th
e 

m
in

im
um

 p
oi

nt
 o

f 
th

is 
qu

ad
ra

c i
s: 

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

c a
re

: 

 

Th
e 

ro
ot

s o
f t

hi
s  

qu
ad

ra
c 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
c 

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
c c

ro
ss

es
 

th
e 

x a
xis

 a
t: 

Th
e 

m
ax

im
um

 p
oi

nt
 o

f 
th

is 
qu

ad
ra

c i
s: 

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

c a
re

: 

2(
   

   
   

)( 
   

   
 ) 

Th
e 

ro
ot

s o
f t

hi
s  

qu
ad

ra
c 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
c 

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
c c

ro
ss

es
 

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

c i
s: 

A 
gr

ap
h 

of
 th

is
 q

ua
dr

at
ic

 w
ou

ld
 

lo
ok

 li
ke

: 

2
 

Qu
ad
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ti
cs
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v
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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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�
   

   
   

   
   
�

!
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
ko
ut

©
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O
R
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M
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H
S 
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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.
	

Ap
ply
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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
) 

𝑥
−
6𝑥

+
16

>
0 

(b
) 

𝑥
+
7𝑥

+
12

≥
0 

(c
) 

𝑥
−
7𝑥

+
12

<
0 

(d
) 

𝑥
−
9𝑥

+
20

>
0 

(e
) 

𝑥
−
16

<
0 

(f
) 

𝑥
−
9𝑥

<
0 

 S
ol

ve
 t

he
se

 in
eq

ua
lit

ie
s.

 

(a
) 

𝑥
−
2𝑥

>
35

 

(b
) 

𝑥
+
2𝑥

<
48

 

(c
) 

2𝑥
>
11
𝑥
−
12

 

(d
) 

16
𝑥
−
𝑥

≤
6𝑥

 
 Fi

nd
 t

he
 s

ol
ut

io
n 

se
ts

 f
or

 t
he

se
 

in
eq

ua
lit

ie
s.

 

(a
) 

>
4𝑥

 

(b
) 

( 𝑥
−
3)
( 2
𝑥
+
3)

<
2𝑥
( 1
−
2𝑥
) −

5 

(c
) 

(𝑥
+
5)

≥
1 

(d
) 

(5
−
𝑥)
(𝑥
+
3)

≤
1 

   

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
) 

𝑥
−
6𝑥

+
16

>
0 

(b
) 

𝑥
+
7𝑥

+
12

≥
0 

(c
) 

𝑥
−
7𝑥

+
12

<
0 

(d
) 

𝑥
−
9𝑥

+
20

>
0 

(e
) 

𝑥
−
16

<
0 

(f
) 

𝑥
−
9𝑥

<
0 

 S
ol

ve
 t

he
se

 in
eq

ua
lit

ie
s.

 

(a
) 

𝑥
−
2𝑥

>
35

 

(b
) 

𝑥
+
2𝑥

<
48

 

(c
) 

2𝑥
>
11
𝑥
−
12

 

(d
) 

16
𝑥
−
𝑥

≤
6𝑥

 
 Fi

nd
 t

he
 s

ol
ut

io
n 

se
ts

 f
or

 t
he

se
 

in
eq

ua
lit

ie
s.

 

(a
) 

>
4𝑥

 

(b
) 

( 𝑥
−
3)
( 2
𝑥
+
3)

<
2𝑥
( 1
−
2𝑥
) −

5 

(c
) 

(𝑥
+
5)

≥
1 

(d
) 

(5
−
𝑥)
(𝑥
+
3)

≤
1 
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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 𝑐𝑚 : 
 

(i) Show that 𝑥 − 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 𝑐𝑚 : 
 

(i) Show that 𝑥 − 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 𝑚 , find the range 
of possible values of 𝑥. 
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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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�                �

! Rates	of	Change	
Videos	390a	and	390b	on	www.corbettmaths.com

�

Question	1:	 Below	is	the	distance-time	graph	for	
	 	 the	Zirst	40	seconds	of	a	train	journey.	

(a)		Use	the	graph	to	calculate	an	estimate	
								for	the	speed	of	the	train	at	30	seconds.	

(b)		Explain	why	your	answer	to	(a)	is	only	an	estimate.	

(c)		Estimate	the	highest	speed	reach	by	the	train	
								on	the	journey.	
	
	

� 	

	
	

Question	4:	

Apply

Answers

© CORBETTMATHS 2019

Click	here

Templates
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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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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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Velocity-time graphs: tangents & areas

1. 2.

3. 4.

5. 6.

www.MathsPad.co.uk

(a) Maximum speed.

(b) Acceleration at 	 	4.

(c) Total distance travelled.

(a) Average acceleration.

(b) Acceleration at 	 	4.

(c) Total distance travelled.

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

(b) Acceleration at 	 	4.

(c) Distance travelled in first 6 
seconds.

(a) Time at which acceleration 
is zero.

(b) Acceleration at 	 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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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.

A B C D

E F G H

I J K L
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Solving Quadratic Equations using Iteration

𝑥 2.64575…
𝑥 2.50828…
𝑥 2.45287…
𝑥 2.43017…
𝑥 2.42081…
𝑥 2.41694…
𝑥 2.41534…
𝑥 2.41468…
𝑥 2.41440…
𝑥 2.41429…
𝑥 2.41424…

A
𝑥2 − 2𝑥 − 1 = 0Quadratic Equation:

(rearrange)

𝑥 = 2𝑥 + 1Iterative Formula:

Initial Value: 𝑥 = 3

𝑥 = 2.4
Both solutions
are the same

(to 1 dp).

𝑥
𝑥 3.437…
𝑥
𝑥
𝑥
𝑥
𝑥
𝑥 3.303…
𝑥
𝑥
𝑥

𝑥2 − 3𝑥 − 1 = 0

𝑥 = 3𝑥 + 1Iterative. Formula:

Initial Value: 𝑥 = 4

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

B

𝑥
𝑥
𝑥
𝑥 4.5991…
𝑥
𝑥
𝑥
𝑥
𝑥
𝑥
𝑥
𝑥

𝑥2 − 5𝑥 + 2 = 0

𝑥 = 5𝑥 − 2

Initial Value: 𝑥 = 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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1.  Show that there is a root of the equation
3 0 in the interval 1, 	2 .

2.  Show that there is a root of the equation
5 2 0 in the interval 0.4, 0.5 .

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

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

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

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

www.MathsPad.co.uk

5.  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. 4 3.
(a) Show that there is a root of the equation 0

in the interval 4, 5 .
(b) Work out 4.5 .
(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  9 0, correct  to 1
decimal place.

Iteration 1: Roots & intervals

3 2 1 0 1 2 3

2.33 3.52 2.16 0.24 2.20 2.20 1.24

1 2 3 4 5 6

1.9 1.6 1.1 0.4 0.5 1.6

Statements

① There is a root of 
0 in the interval.

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

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

in the interval.
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1.  Given the recurrence relation  3 2
and 2, work out , , and .

2. Given the recurrence relation 5
and 3, work out , , and .

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

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

5.  Match the recurrence relation rules to the correct 
sequence of values ( , , , ):
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6.  An approximate solution to the equation 
8 4 0 can be found using the iterative 

formula:

, 		 0

Work out , 	 ,	 and . Round each value to 4 
decimal places where necessary.

7. (a) Show that the equation 5 2 0 has a 
root between 1 and 0.

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

three times to find an estimate for the root of 
5 2 0. Round your answer to 2 decimal 

places.

8. (a) Show that the equation 10 6 has a 
root in the interval 0, 1 .

(b) Starting with 1, use the iterative formula

three times to find an estimate for the root of 
10 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:  3 1

B:  2

C:  1

D:  3

E:  3 1

Iteration 2: recurrence relations
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1. Show that the equation 8 5 0 can be 
rearranged to each of these forms:

(a)  8 5 (b)  

(c)  (d)  

2. (a) Show that the equation 4 5 0 has 
a root in the interval 2, 3 .

(b) Show that the equation 4 5 0 can 
be rearranged to give 4 5.

(c) Starting with 2, use the iteration formula

4 5
three times to find an estimate for the root of 

4 5 0. Round your estimate to 3 
significant figures.
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3. (a) Show that the equation 3 2 0 has a 
root between 0 and 1.

(b) Show that the equation 3 2 0 can be 
rearranged to give .

(c) Starting with 0.5, use the iteration formula

twice to find an estimate for the root of 
3 2 0. Round your answer to 2 decimal 

places.

4. (a) Show that the equation 4 2 0 has a 
root in the interval 1, 0 .

(b) Show that the equation 4 2 0 can be 

rearranged to give .

(c) Starting with 0.5, use the iteration formula

three times to find an estimate for the root of 
4 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 years 
from now is , where

600
1.025

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

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

20,000
1.02 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
0.85 500

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

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

rearranged to give .

(c) Starting with 3, use the iteration formula

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

places.

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

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

(c) Starting with 1.5, use the iteration formula

2 8
three times to find an estimate for the root of 

2 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 𝑥 =)

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?


