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!
Percentages	of	an	Amount	(Calculator)	

Video	235	on	www.corbettmaths.com

�

�

Question	1:	 Calculate	the	following	

(a)		15%	of	80ml	 (b)		9%	of	205kg	 	 (c)		45%	of	£135	 (d)		17%	of	540km	

(e)		53%	of	700g	 (f)		14%	of	12	hours		 (g)		31%	of	280kg	 (h)		6%	of	4GB	

(i)		85%	of	1250ml	 (j)		66%	of	9.4	miles		 (k)		97%	of	$54	 (l)		13%	of	0.5	tonnes	

Question	2:	 Calculate	the	following	

(a)		2.5%	of	60cm	 (b)		7.2%	of	104ml	 	 (c)		24.5%	of	30m	 (d)		47.9%	of	£3200	

(e)		0.3%	of	44km	 (f)			85.2%	of	6000	marks	 (g)		0.25%	of	$840	 (h)		3.175%	of	52g	

Question	3:	 Calculate	the	following	

(a)			109%	of	30m	 (b)		124%	of	38	seconds	 (c)		186%	of	£40	 (d)		196%	of	20	miles	

(e)			220%	of	15g	 (f)		140.5%	of	180kg		 (g)		371%	of	£60	 (h)		1054%	of	70	hours	

�

Question	1:	 In	year	9,	there	are	150	students	
	 	 16%	of	the	students	are	left	handed.	

	 	 (a)		Work	out	how	many	students	are	left	handed.	
	 	 (b)		What	percentage	of	the	students	are	right	handed?	

Question	2:	 At	a	football	match,	37%	of	the	fans	are	children.	
	 	 There	are	12600	fans	at	the	match.	

	 	 Work	out	how	many	children	went	to	the	match?	

Examples

Workout

Apply

© CORBETTMATHS 2016

Click	here Scan	here
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Increasing using Multipliers 
 

Starting amount % increase 
Write the percentage 

as a decimal 
 (divide by 100) 

Add one to the 
decimal. This is the 

multiplier. 

Multiply the starting 
amount by the 

multiplier. 

Answer (use a 
calculator and 
include units) 

Ex
am

pl
e 

£600 20% 0.2 1.2 600 x 1.2 £720 

1 £600 50%     

2 £500 30%     

3 £500 25%     

4 50g 75%     

5 70m 5%     

6 150ml 2%     

7 £18  0.17    
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Decreasing using Multipliers 
 

Starting amount % decrease 
Write the percentage 

as a decimal 
 (divide by 100) 

Subtract the decimal 
from one. This is the 

multiplier. 

Multiply the starting 
amount by the 

multiplier. 

Answer (use a 
calculator and 
include units) 

Ex
am

pl
e  

£600 20% 0.2 0.8 600 x 0.8 £480 

1 £600 40%     

2 £500 50%     

3 £500 75%     

4 50g 25%     

5 70m 8%     

6 150ml 3%     

7 £20   0.88   
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�                �

! Increasing/Decreasing	by	a	Percentage	
Video	238	on	www.corbettmaths.com

�

�

Question	1	

(a) Increase	20	by	50%	 	 (b)		Increase	60p	by	10%	 												(c)		Increase	12g	by	25%	

(d)			Increase	400	litres	by	20%	 (e)		Increase	32ml	by	75%	 												(f)		Increase	70m	by	40%	

(g)			Increase	9000	by	5%	 	 (h)		Increase	£7	by	20%	 												(i)		Increase	9kg	by	100%		

Question	2	

(a)			Decrease	40	by	10%	 	 (b)		Decrease	30	hours	by	50%						(c)		Decrease	8kg	by	25%			

(d)			Decrease	55cm	by	40%	 (e)		Decrease	64	by	75%	 												(f)		Decrease	£3	by	10%	

(g)			Decrease	1400	by	30%		 (h)		Decrease	500g	by	3%	 												(i)		Decrease	6kg	by	5%	

Question	3	

(a)			Increase	80ml	by	9%	 	 (b)		Increase	420g	by	70%														(c)		Decrease	8	by	12%	

(d)			Decrease	£1250	by	38%			 (e)		Increase	6000km	by	23%								(f)		Decrease	48GB	by	6%	

(g)			Increase	204	by	98%	 	 (h)		Decrease	149mm	by	91%							(i)		Increase	88	by	185%	

Question	4	

(a)			Decrease	90ml	by	7.5%	 (b)		Increase	£670	by	1.2%	 											(c)		Increase	3	by	67.4%	

(d)			Increase	750cm	by	0.8%	

Examples

Workout

© CORBETTMATHS 2018

Click	here

! Increasing/Decreasing	by	a	Percentage	
Video	238	on	www.corbettmaths.com

Question	1:	 Last	year,	there	were	20	students	in	a	class.	
This	year,	there	are	30%	more	students.	
How	many	students	are	in	the	class	this	year?	

Question	2:	 A	TV	normally	costs	£520.	
In	a	sale,	all	prices	are	reduced	by	10%	
Calculate	the	sale	price	of	the	TV	

Question	3:	 Over	the	past	10	years,	the	population	of	a	town	has	increased	by	25%	
The	population	of	the	town	10	years	ago	was	18000	
What	is	the	population	of	the	town	now?	

Question	4:	 A	standard	bag	of	[lour	contains	600g	of	[lour.	
A	special	edition	bag	contains	35%	more	[lour.	
How	much	[lour	is	in	the	special	edition	bag?	

Question	5:	 Richard	owns	a	coffee	shop.	
In	February,	4500	hot	chocolates	were	sold.	
The	number	of	hot	chocolates	sold	in	March	was	3%	less.	
How	many	hot	chocolates	are	sold	in	March?	

Question	6:	 Gabriel’s	salary	is	£24500.	
Next	year	he	is	due	to	get	a	9%	increase.	
What	will	his	new	salary	be?	

Question	7:	 Iris	spends	£40	a	month	on	water.	
By	changing	company,	Iris	can	save	16%.	
How	much	would	Iris	pay	each	month?	

Question	8:	 An	empty	[lowerpot	has	a	mass	of	800g.	
The	mass	of	the	[lowerpot	increases	to	4kg	when	[illed	with	soil.	

	 	 A	different	[lowerpot	is	25%	lighter	but	holds	40%	more	soil.	
	 	 Calculate	the	mass	of	this	[lowerpot	when	it	is	full	of	soil.	

Apply

© CORBETTMATHS 2018

�                �

! Increasing/Decreasing	by	a	Percentage	
Video	238	on	www.corbettmaths.com

	
Question	9:	 Louis	sees	this	special	offer	in	a	shop.	

	 	 Louis	buys	both	items.	
	 	 How	much	does	he	pay?	

	
	
Question	10:	 An	adult	ticket	for	the	cinema	costs	£13.40	
	 	 A	child	ticket	is	half	the	price	of	an	adult	ticket.	
	 	 Mr	and	Mrs	Henderson	and	their	six	children	go	to	see	a	movie.	
	 	 Mrs	Henderson	has	a	voucher	for	18%	off.	
	 	 Work	out	how	much	Mrs	Henderson	pays	for	the	tickets.	

	
	
Question	11:	 Zara	wants	to	buy	72	candles.	
	 	 Each	candle	costs	£4.80	

	 	 There	is	a	special	offer	

Work	out	the	cost	of	buying	72	candles	
using	the	special	offer.	

	
Question	12:	 When	a	tennis	ball	is	dropped,	it	bounces	and	then	rises.	
	 	 The	ball	rises	to	80%	of	the	height	from	which	it	is	dropped.	
	 	 The	ball	is	dropped	from	a	height	of	4	metres.	

	 	 (a)		Calculate	the	height	of	the	rise	after	the	[irst	bounce.	
	 	 (b)		Calculate	the	height	of	the	rise	after	the	second	bounce.	
	 	 	
	 	 The	ball	carries	on	bouncing,	each	time	rising	to	80%	of	the	last	rise.	

	 	 (c)		For	how	many	bounces	does	the	ball	rise	to	a	height	greater	than	10cm?	

	
	

�
Answers
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a	p
ric
e	o
f	£
20
.80
	

	
	

Th
is	
is	
a	2
0%

	re
du
cti
on
	of
	th
e	n
or
ma

l	p
ric
e.	

	
	

W
ha
t	w
as
	th
e	p
ric
e	o
f	t
he
	ch
air
	be
for
e	t
he
	re
du
cti
on
?	

	 Qu
es
tio
n	8

:	
Th
e	p
op
ula
tio
n	o
f	a
n	i
sla
nd
	ha
s	d
ec
re
as
ed
	by
	40

%
	ov
er
	50

	ye
ar
s.	

	
	

Th
e	p
op
ula
tio
n	i
n	2

01
8	w

as
	36

0	
	

	
W
ha
t	w
as
	th
e	p
op
ula
tio
n	i
n	1

96
8?
	

	 Qu
es
tio
n	9

:	
Sin

ea
d	b

uy
s	a
	w
atc
h.	

	
	

20
%
	VA
T	i
s	a
dd
ed
	to
	th
e	p
ric
e	o
f	t
he
	w
atc
h.	

	
	

Sin
ea
d	t
he
n	h

as
	to
	pa
y	a
	to
tal
	of
	£6
0	

	
	

W
ha
t	is
	th
e	p
ric
e	o
f	t
he
	w
atc
h	w

ith
	no
	VA
T	a
dd
ed
?	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
18

Cli
ck
	he
re

�
   

   
   

   
   
�

!
Re
ve
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	Pe
rce

nt
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es
	

Vi
de
o	2
40
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
20
%
	of
	al
l	th

e	c
hil
dr
en
	in
	a	
cla
ss
	ar
e	l
eft
	ha
nd
ed
.	

	
	

4	c
hil
dr
en
	ar
e	l
eft
	ha
nd
ed
.	

	
	

Ho
w	
ma

ny
	ch
ild
re
n	a
re
	th
er
e	i
n	t
he
	cl
as
s	a
lto
ge
th
er
?	

	 Qu
es
tio
n	2

:	
30
%
	of
	th
e	m

em
be
rs	
of	
a	t
en
nis
	cl
ub
	ar
e	p
en
sio
ne
rs.
	

	
	

36
	m
em

be
rs	
ar
e	p
en
sio
ne
rs.
	

	
	

(a
)		H

ow
	m
an
y	m

em
be
rs	
ar
e	t
he
re
	in
	to
tal
?	

	
	

(b
)		H

ow
	m
an
y	m

em
be
rs	
ar
e	n
ot
	pe
ns
ion

er
s?
	

	 Qu
es
tio
n	3

:	
A	g

ro
up
	of
	pe
op
le	
sit
	th
eir
	dr
ivi
ng
	th
eo
ry
	te
st	
an
d	2

4	p
eo
ple
	pa
ss
ed
.	

	
	

80
%
	of
	th
e	p
eo
ple
	pa
ss
ed
	th
e	d
riv
ing

	th
eo
ry
	te
st.
	

	
	

Ho
w	
ma

ny
	pe
op
le	
sa
t	t
he
	te
st	
alt
og
eth

er
?	

	 Qu
es
tio
n	4

:	
An
	en
er
gy
	ba
r	c
on
tai
ns
	2.
1g
	of
	pr
ot
ein

.	
	

	
6%

	of
	th
e	b
ar
	is
	pr
ot
ein

.	
	

	
W
ha
t	is
	th
e	t
ot
al	
ma

ss
	of
	th
e	b
ar
?	

	 Qu
es
tio
n	5

:	
Sw
an
se
a	i
s	a
	ci
ty	
in	
W
ale
s.	

	
	

Th
e	p
op
ula
tio
n	o
f	S
wa
ns
ea
	is
	24

0,0
00
	

	
	

Th
is	
po
pu
lat
ion

	is
	7.
5%

	of
	th
e	t
ot
al	
po
pu
lat
ion

	of
	W
ale
s.	

	
	

W
ha
t	is
	th
e	t
ot
al	
po
pu
lat
ion

	of
	W
ale
s?
	

	 Qu
es
tio
n	6

:	
He
ath

er
	in
ve
ste
d	m

on
ey
	in
to
	a	
sa
ve
rs	
ba
nk
	ac
co
un
t.	

	
	

Ea
ch
	ye
ar
	th
e	m

on
ey
	in
	th
e	a
cc
ou
nt
	ea
rn
s	1
0%

	in
ter
es
t.	

	
	

Af
ter
	on
e	y
ea
r,	t
he
	to
tal
	am

ou
nt
	of
	m
on
ey
	in
	th
e	a
cc
ou
nt
	w
as
	£2
20
0	

	
	

Ho
w	
mu

ch
	di
d	H

ea
th
er
	in
ve
st?
	

	 Qu
es
tio
n	7

:	
A	c
ha
ir	
is	
on
	sa
le	
at	
a	p
ric
e	o
f	£
20
.80
	

	
	

Th
is	
is	
a	2
0%

	re
du
cti
on
	of
	th
e	n
or
ma

l	p
ric
e.	

	
	

W
ha
t	w
as
	th
e	p
ric
e	o
f	t
he
	ch
air
	be
for
e	t
he
	re
du
cti
on
?	

	 Qu
es
tio
n	8

:	
Th
e	p
op
ula
tio
n	o
f	a
n	i
sla
nd
	ha
s	d
ec
re
as
ed
	by
	40

%
	ov
er
	50

	ye
ar
s.	

	
	

Th
e	p
op
ula
tio
n	i
n	2

01
8	w

as
	36

0	
	

	
W
ha
t	w
as
	th
e	p
op
ula
tio
n	i
n	1

96
8?
	

	 Qu
es
tio
n	9

:	
Sin

ea
d	b

uy
s	a
	w
atc
h.	

	
	

20
%
	VA
T	i
s	a
dd
ed
	to
	th
e	p
ric
e	o
f	t
he
	w
atc
h.	

	
	

Sin
ea
d	t
he
n	h

as
	to
	pa
y	a
	to
tal
	of
	£6
0	

	
	

W
ha
t	is
	th
e	p
ric
e	o
f	t
he
	w
atc
h	w

ith
	no
	VA
T	a
dd
ed
?	

Ex
am

ple
s

W
or
ko
ut
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	he
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�
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Re
ve
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nt
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Vi
de
o	2
40
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

	 Qu
es
tio
n	1

0:	
Lu
cy
	ha
s	6
8	b

oo
ks
.	

	
	

Th
is	
nu
mb

er
	of
	bo
ok
s	i
s	7
0%

	m
or
e	t
ha
n	t
he
	nu

mb
er
	of
	bo
ok
s	s
he
	ha
d	l
as
t	y
ea
r.	

	
	

Ho
w	
ma

ny
	bo
ok
s	d
id	
Lu
cy
	ha
ve
	la
st	
ye
ar
?	

	 Qu
es
tio
n	1

1:	
He
nr
y	i
nv
es
ted

	m
on
ey
	in
to
	a	
ba
nk
	ac
co
un
t.	

	
	

Ea
ch
	ye
ar
	th
e	m

on
ey
	in
	th
e	a
cc
ou
nt
	ea
rn
s	3
%
	in
ter
es
t.	

	
	

Af
ter
	on
e	y
ea
r,	t
he
	to
tal
	am

ou
nt
	of
	m
on
ey
	in
	th
e	a
cc
ou
nt
	w
as
	£1
69
.95
	

	
	

Ho
w	
mu

ch
	di
d	H

en
ry
	in
ve
st?
	

	 Qu
es
tio
n	1

2:	
In
	a	
sa
le,
	th
e	p
ric
e	o
f	la
wn

mo
we
rs	
ar
e	d
ec
re
as
ed
	by
	16

%
	

	
	

Ju
de
	bu
ys
	a	
law

nm
ow
er
	in
	th
e	s
ale
	fo
r	£
36
9.6
0	

	
	

Ho
w	
mu

ch
	w
as
	th
e	l
aw
nm

ow
er
	be
for
e	t
he
	sa
le?
	

	 Qu
es
tio
n	1

3:	
Ev
ie	
is	
giv
en
	a	
22
%
	pa
y	r
ise
.	

	
	

He
r	n
ew
	sa
lar
y	i
s	£
21
96
0	

	
	

W
ha
t	w
as
	Ev
ie’
s	s
ala
ry
	be
for
e	t
he
	pa
y	r
ise
?	

	 Qu
es
tio
n	1

4:	
A	l
im
ite
d	e
dit
ion

	ba
g	o
f	s
ug
ar
	co
nt
ain

s	3
5%

	m
or
e	t
ha
n	a
	st
an
da
rd
	ba
g.	

	
	

Th
e	l
im
ite
d	e
dit
ion

	ba
g	c
on
tai
ns
	70

2g
	of
	su
ga
r.	

	
	

Ho
w	
mu

ch
	su
ga
r	i
s	i
n	t
he
	st
an
da
rd
	ba
g?
	

	 Qu
es
tio
n	1

5:	
An
	oi
l	ta

nk
	ha
s	s
pr
un
g	a
	le
ak
	an
d	l
os
es
	77

.5%
	of
	its
	co
nt
en
ts.
	

	
	

Th
er
e	i
s	n
ow
	33

3	l
itr
es
	of
	oi
l	in

	th
e	o
il	t
an
k.	

	
	

Ho
w	
mu

ch
	oi
l	w
as
	in
	th
e	o
il	t
an
k	b
efo
re
	th
e	l
ea
k?
	

	 Qu
es
tio
n	1

6:	
Mi
ss
	Je
nk
ins
	bu
ys
	a	
ca
r	c
os
tin
g	£
11
89
5	

	
	

Th
is	
co
st	
inc
lud

es
	VA
T	a
t	a
	ra
te	
of	
20
%
	

	
	

Ho
w	
mu

ch
	is
	th
e	V
AT
?	

� Qu
es
tio
n	1

:	
In
	a	
sa
le,
	a	
sh
op
	re
du
ce
s	a
ll	i
ts	
pr
ice
s	b
y	1
0%

.	
	

	
On
	th
e	l
as
t	d
ay
	of
	th
e	s
ale
,	th
e	s
ho
p	r
ed
uc
es
	th
e	s
ale
	pr
ice
s	b
y	2
0%

	

	
	

On
	th
e	l
as
t	d
ay
	of
	th
e	s
ale
,	a
	m
ob
ile
	ph

on
e	c
os
ts	
£4
32
	

	
	

Ho
w	
mu

ch
	w
as
	th
e	m

ob
ile
	ph

on
e	b
efo
re
	th
e	s
ale
?	
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�
   

   
   

   
   
�

!
Re
ve
rs
e	P
er
ce
nt
ag
es
	

Vi
de
o	2
40
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

	 Qu
es
tio
n	2

:	
In
	20

08
,	E
va
n	b

ou
gh
t	a
	ca
r.	

	
	

In
	20

10
,	E
va
n	s
old

	th
e	c
ar
	to
	Gr
ac
e.	

	
	

Ev
an
	m
ad
e	a
	lo
ss
	of
	25

%
	

	
	

In
	20

18
,	G
ra
ce
	so
ld	
th
e	c
ar
	fo
r	£
15
22
5	

	
	

Gr
ac
e	m

ad
e	a
	pr
o\i
t	o
f	4
5%

	
	

	
W
or
k	o
ut
	ho
w	
mu

ch
	Ev
an
	bo
ug
ht
	th
e	c
ar
	fo
r	i
n	2

00
8.	

	 Qu
es
tio
n	3

:	
Th
er
e	a
re
	15

00
	pe
op
le	
at	
an
	ic
e	h
oc
ke
y	m

atc
h.	

	
	

Th
e	a
nn
ou
nc
er
	sa
ys
	th
at	
th
is	
is	
ex
ac
tly
	30

%
	m
or
e	p
eo
ple
	th
an
	th
e	p
re
vio
us
			

	
	

ma
tch

.	
	

	
Ex
pla
in	
wh
y	t
he
	an
no
un
ce
r	i
s	w

ro
ng
.	

	 Qu
es
tio
n	4

:	
Ge
ra
rd
	an
d	M

ar
tin
	w
er
e	b
ot
h	g
ive
n	a
	pa
y	r
ise
.	

	
	

Ge
ra
rd
	w
as
	gi
ve
n	a
	25

%
	pa
y	r
ise
	an
d	M

ar
tin
	a	
5%

	pa
y	r
ise
.	

	
	

Th
e	r
ati
o	o
f	G
er
ar
d’s
	sa
lar
y	t
o	M

ar
tin
’s	
sa
lar
y	i
s	n
ow
	12

:7	
	

	
Ma
rti
n	i
s	n
ow
	pa
id	
£2
10
00
	

	
	

W
or
k	o
ut
	Ge

ra
rd
’s	
pa
y	b
efo
re
	th
e	p
ay
	ri
se
.	

	 Qu
es
tio
n	5

:	
Mi
ch
ae
l	b
ou
gh
t	a
	ha
t	a
nd
	a	
co
at.
	

	
	

Th
e	h
at	
co
st	
£1
0	

	
	

He
	so
ld	
bo
th
	ite
ms
	fo
r	a
	to
tal
	of
	£9
0	

	
	

Mi
ch
ae
l	m

ad
e	2
00
%
	pr
o\i
t	o
n	t
he
	ha
t	a
nd
	80

%
	pr
o\i
t	o
n	t
he
	to
tal
	co
st.
	

	
	

W
or
k	o
ut
	th
e	p
er
ce
nt
ag
e	p
ro
\it
	on
	th
e	c
os
t	o
f	t
he
	co
at.
	

	 Qu
es
tio
n	6

:	
Le
on
ie	
bo
ug
ht
	a	
ha
t	a
nd
	a	
co
at.
	

	
	

Th
e	h
at	
co
st	
£6
	

	
	

Sh
e	s
old

	bo
th
	ite
ms
	fo
r	a
	to
tal
	of
	£4
5	

	
	

Le
on
ie	
ma

de
	30

0%
	pr
o\i
t	o
n	t
he
	ha
t	a
nd
	12

5%
	pr
o\i
t	o
n	t
he
	to
tal
	co
st.
	

	
	

W
or
k	o
ut
	he
r	p
er
ce
nt
ag
e	p
ro
\it
	on
	th
e	c
os
t	o
f	t
he
	co
at.
	

	 Qu
es
tio
n	7

:	
Tr
ev
or
	is
	a	
ca
r	s
ale
sm
an
.	

	
	

He
	bo
ug
ht
	a	
ca
r	f
or
	£5
00
0	

	
	

Cu
rre
nt
ly	
he
	is
	ho
ldi
ng
	a	
sa
le	
wi
th
	35

%
	of
f	t
he
	pr
ice
	of
	al
l	c
ar
s.	

	
	

Tr
ev
or
	w
an
ts	
to
	se
ll	t
he
	ca
r	s
o	t
ha
t	h
e	m

ak
es
	a	
10
%
	pr
o\i
t	o
n	t
he
	pr
ice
	he
	pa
id.
	

	
	

Ho
w	
mu

ch
	sh
ou
ld	
Tr
ev
or
	ad
ve
rti
se
	th
e	c
ar
	fo
r?	

	 �
An
sw
er
s
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Vi
de
o	2
40
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

	 Qu
es
tio
n	1

0:	
Lu
cy
	ha
s	6
8	b

oo
ks
.	

	
	

Th
is	
nu
mb

er
	of
	bo
ok
s	i
s	7
0%

	m
or
e	t
ha
n	t
he
	nu

mb
er
	of
	bo
ok
s	s
he
	ha
d	l
as
t	y
ea
r.	

	
	

Ho
w	
ma

ny
	bo
ok
s	d
id	
Lu
cy
	ha
ve
	la
st	
ye
ar
?	

	 Qu
es
tio
n	1

1:	
He
nr
y	i
nv
es
ted

	m
on
ey
	in
to
	a	
ba
nk
	ac
co
un
t.	

	
	

Ea
ch
	ye
ar
	th
e	m

on
ey
	in
	th
e	a
cc
ou
nt
	ea
rn
s	3
%
	in
ter
es
t.	

	
	

Af
ter
	on
e	y
ea
r,	t
he
	to
tal
	am

ou
nt
	of
	m
on
ey
	in
	th
e	a
cc
ou
nt
	w
as
	£1
69
.95
	

	
	

Ho
w	
mu

ch
	di
d	H

en
ry
	in
ve
st?
	

	 Qu
es
tio
n	1

2:	
In
	a	
sa
le,
	th
e	p
ric
e	o
f	la
wn

mo
we
rs	
ar
e	d
ec
re
as
ed
	by
	16

%
	

	
	

Ju
de
	bu
ys
	a	
law

nm
ow
er
	in
	th
e	s
ale
	fo
r	£
36
9.6
0	

	
	

Ho
w	
mu

ch
	w
as
	th
e	l
aw
nm

ow
er
	be
for
e	t
he
	sa
le?
	

	 Qu
es
tio
n	1

3:	
Ev
ie	
is	
giv
en
	a	
22
%
	pa
y	r
ise
.	

	
	

He
r	n
ew
	sa
lar
y	i
s	£
21
96
0	

	
	

W
ha
t	w
as
	Ev
ie’
s	s
ala
ry
	be
for
e	t
he
	pa
y	r
ise
?	

	 Qu
es
tio
n	1

4:	
A	l
im
ite
d	e
dit
ion

	ba
g	o
f	s
ug
ar
	co
nt
ain

s	3
5%

	m
or
e	t
ha
n	a
	st
an
da
rd
	ba
g.	

	
	

Th
e	l
im
ite
d	e
dit
ion

	ba
g	c
on
tai
ns
	70

2g
	of
	su
ga
r.	

	
	

Ho
w	
mu

ch
	su
ga
r	i
s	i
n	t
he
	st
an
da
rd
	ba
g?
	

	 Qu
es
tio
n	1

5:	
An
	oi
l	ta

nk
	ha
s	s
pr
un
g	a
	le
ak
	an
d	l
os
es
	77

.5%
	of
	its
	co
nt
en
ts.
	

	
	

Th
er
e	i
s	n
ow
	33

3	l
itr
es
	of
	oi
l	in

	th
e	o
il	t
an
k.	

	
	

Ho
w	
mu

ch
	oi
l	w
as
	in
	th
e	o
il	t
an
k	b
efo
re
	th
e	l
ea
k?
	

	 Qu
es
tio
n	1

6:	
Mi
ss
	Je
nk
ins
	bu
ys
	a	
ca
r	c
os
tin
g	£
11
89
5	

	
	

Th
is	
co
st	
inc
lud

es
	VA
T	a
t	a
	ra
te	
of	
20
%
	

	
	

Ho
w	
mu

ch
	is
	th
e	V
AT
?	

� Qu
es
tio
n	1

:	
In
	a	
sa
le,
	a	
sh
op
	re
du
ce
s	a
ll	i
ts	
pr
ice
s	b
y	1
0%

.	
	

	
On
	th
e	l
as
t	d
ay
	of
	th
e	s
ale
,	th
e	s
ho
p	r
ed
uc
es
	th
e	s
ale
	pr
ice
s	b
y	2
0%

	

	
	

On
	th
e	l
as
t	d
ay
	of
	th
e	s
ale
,	a
	m
ob
ile
	ph

on
e	c
os
ts	
£4
32
	

	
	

Ho
w	
mu

ch
	w
as
	th
e	m

ob
ile
	ph

on
e	b
efo
re
	th
e	s
ale
?	
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Page 36

R
ev

er
se

 P
er

ce
n

ta
ge

s 

Fi
nd

 1
00

%
 w

he
n:

 

(a
) 

50
%

 is
 2

6 
(b

) 
20

%
 is

 6
1 

(c
) 

17
%

 is
 4

0.
8 

(d
) 

6%
 is

 1
.5

 

(e
) 

12
0%

 is
 6

6 
(f

) 
15

5%
 is

 1
45

.7
 

 (a
) 

Pa
ul

 s
pe

nd
s 

28
%

 o
f 
hi

s 
m

on
th

ly
 

in
co

m
e 

on
 r

en
t,

 w
hi

ch
 is

 £
70

0.
 W

ha
t 

is
 

hi
s 

to
ta

l m
on

th
ly

 in
co

m
e?

 

(b
) 

35
%

 o
f 
Ye

ar
 1

0 
st

ud
en

ts
 t

ak
e 

G
C
S
E 

S
pa

ni
sh

. 
If

 t
he

re
 a

re
 6

3 
Ye

ar
 1

0 
st

ud
en

ts
 w

ho
 s

tu
dy

 S
pa

ni
sh

, 
ho

w
 m

an
y 

st
ud

en
ts

 a
re

 t
he

re
 in

 Y
ea

r 
10

? 

(c
) 

A
 d

re
ss

 is
 r

ed
uc

ed
 in

 a
 s

al
e 

by
 2

5%
, 

w
hi

ch
 is

 £
14

. 
W

ha
t 

is
 t

he
 o

ri
gi

na
l p

ri
ce

 
of

 t
he

 d
re

ss
? 

W
ha

t 
is

 t
he

 s
al

e 
pr

ic
e?

 

 (d
) 

A
 la

pt
op

 c
os

ts
 £

42
0 

w
ith

 2
0%

 
in

cl
ud

ed
. 

H
ow

 m
uc

h 
is

 t
he

 la
pt

op
 

ex
cl

ud
in

g 
ta

x?
 

(e
) 

In
 a

 s
al

e,
 t

he
 p

ri
ce

 o
f 
a 

TV
 is

 r
ed

uc
ed

 
by

 7
%

 t
o 

£3
48

.7
5.

 W
ha

t 
w

as
 t

he
 

or
ig

in
al

 p
ri
ce

 o
f 
th

e 
TV

? 

(f
) 

Th
e 

po
pu

la
tio

n 
of

 a
 s

m
al

l v
ill

ag
e 

ha
s 

fa
lle

n 
by

 6
%

 t
o 

65
8.

 W
ha

t 
w

as
 t

he
 

po
pu

la
tio

n 
of

 t
he

 v
ill

ag
e 

be
fo

re
 t

he
 

de
cr

ea
se

? 

 (g
) 

A
n 

of
fic

e 
w

or
ke

r 
re

ce
iv

es
 a

 6
%

 p
ay

 
in

cr
ea

se
, 

fo
llo

w
ed

 b
y 

an
 8

%
 p

ay
 

in
cr

ea
se

. 
If

 h
er

 n
ew

 s
al

ar
y 

is
 £

17
74

.4
4,

 
w

ha
t 

w
as

 h
er

 o
ri
gi

na
l s

al
ar

y?
 

(h
) 

Th
e 

va
lu

e 
of

 a
 h

ou
se

 in
cr

ea
se

s 
by

 
0.

35
%

 t
o 

£2
91

01
5.

 W
ha

t 
w

as
 t

he
 

or
ig

in
al

 v
al

ue
 o

f 
th

e 
ho

us
e?

 

  

R
ev

er
se

 P
er

ce
n

ta
ge

s 

Fi
nd

 1
00

%
 w

he
n:

 

(a
) 

50
%

 is
 2

6 
(b

) 
20

%
 is

 6
1 

(c
) 

17
%

 is
 4

0.
8 

(d
) 

6%
 is

 1
.5

 

(e
) 

12
0%

 is
 6

6 
(f

) 
15

5%
 is

 1
45

.7
 

 (a
) 

Pa
ul

 s
pe

nd
s 

28
%

 o
f 
hi

s 
m

on
th

ly
 

in
co

m
e 

on
 r

en
t,

 w
hi

ch
 is

 £
70

0.
 W

ha
t 

is
 

hi
s 

to
ta

l m
on

th
ly

 in
co

m
e?

 

(b
) 

35
%

 o
f 
Ye

ar
 1

0 
st

ud
en

ts
 t

ak
e 

G
C
S
E 

S
pa

ni
sh

. 
If

 t
he

re
 a

re
 6

3 
Ye

ar
 1

0 
st

ud
en

ts
 w

ho
 s

tu
dy

 S
pa

ni
sh

, 
ho

w
 m

an
y 

st
ud

en
ts

 a
re

 t
he

re
 in

 Y
ea

r 
10

? 

(c
) 

A
 d

re
ss

 is
 r

ed
uc

ed
 in

 a
 s

al
e 

by
 2

5%
, 

w
hi

ch
 is

 £
14

. 
W

ha
t 

is
 t

he
 o

ri
gi

na
l p

ri
ce

 
of

 t
he

 d
re

ss
? 

W
ha

t 
is

 t
he

 s
al

e 
pr

ic
e?

 

 (d
) 

A
 la

pt
op

 c
os

ts
 £

42
0 

w
ith

 2
0%

 
in

cl
ud

ed
. 

H
ow

 m
uc

h 
is

 t
he

 la
pt

op
 

ex
cl

ud
in

g 
ta

x?
 

(e
) 

In
 a

 s
al

e,
 t

he
 p

ri
ce

 o
f 
a 

TV
 is

 r
ed

uc
ed

 
by

 7
%

 t
o 

£3
48

.7
5.

 W
ha

t 
w
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 t
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ig

in
al

 p
ri
ce

 o
f 
th

e 
TV

? 

(f
) 

Th
e 

po
pu

la
tio

n 
of

 a
 s

m
al

l v
ill

ag
e 

ha
s 

fa
lle

n 
by

 6
%

 t
o 

65
8.

 W
ha

t 
w
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 t
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pu
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tio
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of

 t
he

 v
ill
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e 

be
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he
 

de
cr

ea
se

? 

 (g
) 

A
n 

of
fic

e 
w

or
ke

r 
re

ce
iv

es
 a

 6
%

 p
ay

 
in

cr
ea

se
, 

fo
llo

w
ed

 b
y 

an
 8

%
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ay
 

in
cr

ea
se

. 
If

 h
er

 n
ew

 s
al

ar
y 

is
 £

17
74

.4
4,

 
w

ha
t 

w
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 h
er

 o
ri
gi

na
l s
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ar

y?
 

(h
) 

Th
e 

va
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 a
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cr
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s 
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0.
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%

 t
o 
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5.
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or
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 o

f 
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e 
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Fluency Practice

Page 38

Reverse Percentages 

(a) (b) (c) 

A van depreciates in value by 30% during 
its first year. Its value now is £8750. What 

was its original price? 
 

             original            now 
 
 
 
 

A coat is reduced by 40% in a sale to 
£33.90. What was its original price? 

 
 

             original            now 
 
 
 
 
 

After a pay rise of 4% Armaan is paid 
£8.58 per hour. How much was his hourly 

rate before the pay rise? 
 

             original            now 
 
 
 
 
 

(d) (e) (f) 

Property prices have risen by 11% in the 
last year. If Sheila’s house is now worth 
£205350, how much was it worth last 

year? 
 

             original            now 
 
 
 
 

 

At Drink cafe all prices were increased by 
5%. The new price of a cup of coffee is 

£3.15. What did it cost before the increase? 
 
 

             original            now 
 
 
 
 
 

A holiday cost £2012.50 including tax at 
15%. What was the cost of the holiday 

without tax? 
 
 

             original            now 
 
 
 
 
 

(g) (h) (i) 

The population of a small island has 
increased in the last ten years by 7% to 

1498. What was the population ten years 
ago? 

 
 
 
 

Bruno sold his car for £7810. This was 
45% less than he paid for it five years 

before. What did he pay for it? 
 

In a sale the price of everything is reduced 
by 7.5% rounded to the nearest penny. 

Susan is charged £41.61 for a blouse. What 
was its original price? 

 

 

£8750  

× 0.7 

÷ 

£33.90  

× 0.6 

÷ 

£8.58  

× 1.04 

÷ 

  

× 

÷ 

  

× 

÷ 

  

× 

÷ 
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6.
 

Fa
y 

se
lls

 h
er

 w
at

ch
 fo

r £
19

8,
 w

hi
ch

 is
 1

0%
 le

ss
 th

an
 s

he
 o

rig
in

al
ly

 p
ai

d 
fo

r i
t. 

H
ow

 m
uc

h 
di

d 
sh

e 
bu

y 
th

e 
w

at
ch

 fo
r?

 

8.
 

M
r. 

C
oo

k 
se

lls
 h

is
 h

ou
se

 fo
r £

31
9,

20
0,

 w
hi

ch
 is

 1
2%

 m
or

e 
th

an
 h

e 
pa

id
 fo

r i
t.

H
ow

 m
uc

h 
di

d 
M

r C
oo

k 
bu

y 
hi

s 
ho

us
e 

fo
r?

 

re
v
er
se
 
pe
rc
en
ta
ge
 
pr
ob
le
m
s

Th
e 

co
st

 o
f a

 te
le

vi
si

on
 is

 £
54

0 
in

cl
ud

in
g 

a 
20

%
 s

al
es

 ta
x.

 W
or

k 
ou

t
th

e 
co

st
 o

f t
he

 te
le

vi
si

on
 w

ith
ou

t t
ax

.

or
ig

in
al

 p
ri
ce

 ×
 1

.2
 =

 5
40

 o
ri
gi

na
l p

ri
ce

 =
 5

40
 ÷

 1
.2

 o
ri
gi

na
l p

ri
ce

 =
 £

45
0 

Th
e 

co
st

 o
f a

 h
ol

id
ay

 is
 re

du
ce

d 
by

 1
5%

 to
 

£8
33

. W
ha

t w
as

 th
e 

or
ig

in
al

 p
ric

e 
of

 th
e 

th
e 

ho
lid

ay
?

or
ig

in
al

 p
ri
ce

 ×
 0

.8
5 

= 
83

3
 o

ri
gi

na
l p

ri
ce

 =
 8

33
 ÷

 0
.8

5
 o

ri
gi

na
l p

ri
ce

 =
 £

98
0

10
.

C
om

pl
et

e 
th

e 
ta

bl
e:

 

O
rig

in
al

 A
m

ou
nt

 
P

er
ce

nt
ag

e 
C

ha
ng

e
N

ew
 A

m
ou

nt

a)
£4

0
£3

2

b)
In

cr
ea

se
 b

y 
12

%
£2

4.
64

c)
D

ec
re

as
e 

by
 9

5%
£3

d)
D

ec
re

as
e 

by
 6

2%
£1

21
.6

0

e)
In

cr
ea

se
 b

y 
80

%
£1

.6
2

9.
 

Jo
 in

ve
st

s 
so

m
e 

m
on

ey
 in

 a
 s

av
in

gs
 a

cc
ou

nt
. A

t t
he

 e
nd

 o
f t

he
 y

ea
r s

he
 re

ce
iv

es
 3

%
 

in
te

re
st

 o
n 

he
r s

av
in

gs
, w

hi
ch

 b
rin

gs
 h

er
 to

ta
l t

o 
£3

39
9.

 H
ow

 m
uc

h 
di

d 
sh

e 
or

ig
in

al
ly

 
in

ve
st

? 

5.
  

Th
e 

co
st

 o
f a

 tr
ai

n 
tic

ke
t i

s 
re

du
ce

d 
by

 5
%

 to
 £

85
.5

0.
 W

ha
t w

as
 th

e 
or

ig
in

al
 p

ric
e 

of
 th

e 
tic

ke
t?

 

7.
 

Th
e 

pr
ic

e 
of

 a
 la

pt
op

 is
 re

du
ce

d 
by

 2 5
 to

 £
56

4.
 W

ha
t w

as
 th

e 
or

ig
in

al
 p

ric
e?

1.
Th

e 
pr

ic
e 

of
 a

 c
oa

ch
 ti

ck
et

 ri
se

s 
to

 £
45

.9
0.

 T
hi

s 
is

 a
n 

8%
 in

cr
ea

se
 o

n 
th

e 
pr

ev
io

us
 p

ric
e.

W
or

k 
ou

t t
he

 o
rig

in
al

 p
ric

e 
of

 th
e 

co
ac

h 
tic

ke
t.

2.
In

 a
 s

al
e,

 a
ll 

ite
m

s 
ar

e 
re

du
ce

d 
by

 1
5%

. T
he

 s
al

e 
pr

ic
e 

of
 a

 p
ai

r o
f j

ea
ns

 is
 £

30
.6

0.
W

or
k 

ou
t t

he
 p

ric
e 

of
 th

e 
je

an
s 

be
fo

re
 th

e 
sa

le
.

3.
Th

e 
pr

ic
e 

of
 a

 w
as

hi
ng

 m
ac

hi
ne

 is
 g

iv
en

 a
s 

£4
50

. T
hi

s 
in

cl
ud

es
 V

A
T 

of
 2

0%
.

W
or

k 
ou

t t
he

 p
ric

e 
of

 th
e 

w
as

hi
ng

 m
ac

hi
ne

 b
ef

or
e 

V
A

T 
w

as
 a

dd
ed

.

4.
A

 b
ot

tle
 o

f w
as

hi
ng

- u
p 

liq
ui

d 
re

ad
s 

'2
5%

 e
xt

ra
 fr

ee
' a

nd
 c

on
ta

in
s 

50
0m

l o
f l

iq
ui

d.
W

or
k 

ou
t t

he
 c

ap
ac

ity
 o

f a
 n

or
m

al
- s

iz
ed

 b
ot

tle
.

P
ag

e 
1

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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14
.

Th
e 

ta
bl

e 
sh

ow
s 

so
m

e 
in

fo
rm

at
io

n 
ab

ou
t t

he
 p

op
ul

at
io

n
of

 d
ee

r i
n 

a 
fo

re
st

.

a)
B

et
w

ee
n 

20
05

 a
nd

 2
01

0,
 th

e 
po

pu
la

tio
n 

in
cr

ea
se

d 
by

20
%

. W
or

k 
ou

t t
he

 d
ee

r p
op

ul
at

io
n 

in
 2

00
5.

b)
B

et
w

ee
n 

20
10

 a
nd

 2
01

5,
 th

e 
po

pu
la

tio
n 

de
cr

ea
se

d 
by

20
%

. W
or

k 
ou

t t
he

 d
ee

r p
op

ul
at

io
n 

in
 2

01
5.

 

c)
Zo

e 
sa

ys
 "I

f t
he

 p
op

ul
at

io
n 

in
cr

ea
se

d 
by

 2
0%

, t
he

n 
de

cr
ea

se
d 

by
 2

0%
, i

t m
us

t b
e

ba
ck

 w
he

re
 it

 s
ta

rte
d.

" I
s 

Zo
e 

co
rr

ec
t?

11
.

A
ll 

of
 th

e 
w

or
ke

rs
 a

t a
 c

om
pa

ny
 re

ce
iv

e 
a 

pa
y 

ris
e 

of
 th

e 
sa

m
e 

pe
rc

en
ta

ge
.

K
ar

en
's

 s
al

ar
y 

in
cr

ea
se

s 
fro

m
 £

32
,4

00
 to

 £
34

,3
44

.
M

ar
k'

s 
sa

la
ry

 in
cr

ea
se

s 
to

 £
27

,3
48

.

W
or

k 
ou

t M
ar

k'
s 

sa
la

ry
 b

ef
or

e 
th

e 
pa

y 
ris

e.

12
.

S
al

ly
 s

el
ls

 a
 d

ec
or

at
iv

e 
va

se
 fo

r £
13

8,
 m

ak
in

g 
a 

15
%

 p
ro

fit
 o

n 
th

e 
am

ou
nt

 s
he

 o
rig

in
al

ly
 

pa
id

 fo
r i

t.

a)
 W

or
k 

ou
t h

ow
 m

uc
h 

S
al

ly
 o

rig
in

al
ly

 p
ai

d 
fo

r t
he

 v
as

e.

b)
 W

ha
t p

ric
e 

w
ou

ld
 S

al
ly

 h
av

e 
ne

ed
ed

 to
 s

el
l t

he
 v

as
e 

fo
r i

n 
or

de
r t

o 
ha

ve
 m

ad
e 

a 
30

%
 

pr
of

it?

13
.

A
t a

 re
st

au
ra

nt
. R

ob
er

t a
nd

 S
im

on
e 

re
ce

iv
e 

a 
bi

ll 
fo

r £
37

.9
5,

 w
hi

ch
 in

cl
ud

es
 a

 1
0%

 
se

rv
ic

e 
ch

ar
ge

. W
or

k 
ou

t t
he

ir 
to

ta
l b

ill
 w

ith
ou

t t
he

 s
er

vi
ce

 c
ha

rg
e. Y
ea
r

P
o
p
u
la
ti
o
n

20
05

20
10

14
40

20
15

15
.

A
 p

ac
ke

t o
f c

er
ea

l s
ay

s 
'5

0%
 e

xt
ra

 fr
ee

'. 
Th

e 
ce

re
al

 p
ac

ke
t w

ei
gh

s 
75

0g
 a

nd
 is

 p
ric

ed
at

 £
2.

40
.

a)
W

or
k 

ou
t t

he
 p

ric
e 

pe
r 1

00
g 

of
 th

e 
pa

ck
et

.

b)
W

or
k 

ou
t t

he
 p

ric
e 

pe
r 1

00
g 

be
fo

re
 th

e 
50

%
 e

xt
ra

 fr
ee

 w
as

 a
dd

ed
.

16
.

A
t 3

6 
cm

 th
ic

k,
 th

e 
m

ak
er

s 
of

 S
up

er
co

sy
 m

at
tre

ss
es

 c
la

im
 th

ey
 a

re
 2

0%
 th

ic
ke

r t
ha

n 
a

st
an

da
rd

 m
at

tre
ss

.
W

or
k 

ou
t t

he
 th

ic
kn

es
s 

of
 a

 s
ta

nd
ar

d 
m

at
tre

ss
, a

cc
or

di
ng

 to
 th

e 
m

ak
er

s.

17
.

A
t a

 g
ar

de
n 

ce
nt

re
, S

ar
ah

 b
uy

s 
a 

la
w

n 
m

ow
er

 a
nd

 8
 id

en
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al
 fe
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pa
ne
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.

Th
e 

pr
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e 
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 th
e 

la
w
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m

ow
er

 is
 £
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5.

 S
ar

ah
 re

ce
iv

es
 a
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0%

 d
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t o
n 

he
r e
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.
A

fte
r t
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 d
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t i
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ie
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m
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 p
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 is
 £

25
2.
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.

W
or
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ou

t t
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 c
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t o
f e

ac
h 

fe
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e 
pa

ne
l.
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.

A
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r o
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cr

ea
se

d 
by

 3
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%
 to
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.
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Reverse Percentage Change

④ ⑤ ⑥

⑦ ⑧ ⑨

① ② ③

3503405615625010 Answers 26040617550333

⑩ ⑪ ⑫

After a 20% price increase, a t-shirt costs £48.
How much did it cost before the increase?

original quantity = __________

After a 12% price increase, a TV costs £280.
How much did it cost before the increase?

original quantity = __________

An 8% tax increases the cost of a computer
to £594. What was the original price?

original quantity = __________

A tree is now 371 centimetres tall. Over the
last year it has increased in height by 6%.
How tall was the tree?

= __________

A bicycle is priced at $640. This includes a
tax of 14%. What is the price without this tax?

= __________

Over 1 year, an investment account gains
2% interest and is now worth £340.
How much was the investment worth at the
start of the year?

= __________

A shop decreases the price of a microwave 
by 30%. It is now on sale for £182.
How much was it before the discount?

original quantity = __________

A laptop is on sale for £255. This includes
a 25% student discount. What is the price 
without a student discount?

original quantity = __________

In March a farmer measures an average height
for his corn. At 48 cm it is 15% shorter than
last year’s crop.
What was the average height last year?

original quantity = __________

Over 10 years, a penguin population
drops approximately 23% to 475 penguins.
How many penguins were there 10 years ago?

= __________ = __________

A house increases in price by 5%. A month
later the house increases in price by 8%.
The house is now worth $450,000.
What was its original price?

= __________

The value of Ling’s investment drops 5% to
$440. What was the value of
the original investment?
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! Percentage	Change	
Video	233	on	Corbettmaths

	
Question	10:	 The	value	of	a	painting	rises	from	£24000	to	£27120.	
	 	 Work	out	the	percentage	increase	in	the	value	of	the	painting.	

	
Question	11:	 Christy	buys	a	book	for	£17.40	
	 	 A	year	later	she	sells	the	book	for	£9.57	
	 	 Calculate	the	percentage	decrease	in	the	value	of	the	book.	

	
Question	12:	 In	a	sale	the	price	of	a	sofa	is	reduced	from	£2500	to	£2290	
	 	 What	is	the	percentage	decrease?	

	
Question	13:	 The	volume	of	juice	in	a	bottle	is	increased	from	500ml	to	1.25	litres.	
	 	 Work	out	the	percentage	increase.	

	
Question	14:	 The	population	of	Bristol	in	1921	was	367,831.	
	 	 In	2017,	the	population	was	459,300.	
	 	 Calculate	the	percentage	increase.	
	 	 Give	your	answer	correct	to	one	decimal	place.	
	
Question	15:		A	website	had	80000	views	in	September.	
	 	 It	had	122400	views	in	October.	
	 	 Work	out	the	percentage	increase	in	views.	
	
	
Question	16:	 An	empty	bucket	weighs	800g.	
	 	 The	weight	of	the	bucket	increases	to	3.3kg	when	Qilled	with	water.	
	 	 Calculate	the	percentage	increase	in	the	weight	of	the	bucket.	

� 	
	
Question	1:	 A	shop	sells	holidays.	
	 	 The	table	shows	the	number	of	holidays	sold	each	month	from	August	to		 	
	 	 December.	

	 	 Between	which	two	consecutive	months	was	the	greatest	percentage	increase	in	
	 	 the	number	of	holidays	sold.	

Apply
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1) Amir invests £900 into an account that pays 3.5% simple interest per annum. Work out how 
much interest Amir will get after 9 years.

2) Alexandra puts £2885 into a bank account. The account pays 2.5% simple interest each year. 
Work out how much interest Alexandra will get after 8 years.

3) Alicia invests £920 into an account that pays 4% simple interest per year. Work out the total 
interest Alicia gets after 20 years.

4) Adam puts £365 into a bank account. The account pays 1.5% simple interest each year. Work 
out how much interest Adam will get after 16 years.

5) Alice invests £845 into an account that pays 0.5% simple interest per year. Work out the total 
interest Alice gets after 14 years.

6) Alice invests £500 into a savings account. Alice gets 2.75% per year simple interest. Work out 
the total interest Alice will get after 3 years.

7) Adam invests £3595 into an account that pays 1.25% simple interest per year. Work out the total 
interest Adam gets after 17 years.

8) Amelia invests £2660 into an account that pays 0.25% simple interest per annum. Work out how 
much interest Amelia will get after 23 years.

9) Adam invests £1530 into an account that pays 4% simple interest per annum. Work out how 
much interest Adam will get after 22 years.

10) Alfred invests £1530 into a savings account.
Alfred gets 3% per year simple interest. Work out the total interest Alfred will get after 16 years.
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£1000 is invested at 5% simple interest

1) What is the value after 1 year

2) What is the value after 2 years

3) What is the value after 5 years

4) What is the value after 10 years

£1000 is invested at 5.5% simple interest

5) What is the value after 1 year

6) What is the value after 2 years

7) What is the value after 5 years

8) What is the value after 10 years
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1) £1000 is invested. The value after 1 year is £1200. What is the simple rate of interest?

2) £1000 is invested. The value after 2 years is £1200. What is the simple rate of interest?

3) £1000 is invested. The value after 5 years is £1200. What is the simple rate of interest?

4) £1000 is invested. The value after 10 years is £1500. What is the simple rate of interest?

5) £1000 is invested. The value after 10 years is £1200. What is the simple rate of interest?

6) £1000 is invested. The value after 10 years is £1100. What is the simple rate of interest?

7) £1000 is invested. The value after 10 years is £1050. What is the simple rate of interest?
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� � Qu
es
tio
n	1

:	
W
rit
e	d
ow
n	t
he
	m
ult
ipl
ier
s	t
ha
t	a
re
	eq
uiv
ale
nt
	to
	th
e	f
oll
ow
ing

	pe
rce

nt
ag
es
	

(a
) 	5

0%
	

	
(b
)		8

0%
				
				
				
				
				
				
(c)
			1
0%

	
	

(d
)		2

5%
	

(e
) 	4

5%
	

				
				
				
	(f
)		9

5%
				
				
				
				
				
				
	(g
)		5

%
				
				
				
				
				
				
		(h

)			
3%

	

(i)
			7
%
				
				
				
				
				
				
		(
j)	
	36

%
				
				
				
				
				
				
	(k
)		7

1%
				
				
				
				
				
			(
l)	
		4
4%

	

(m
)		0

%
				
				
				
				
				
				
(n
)		1

75
%
				
				
				
				
				
		(o

)		1
04
%
				
				
				
				
				
(p
)		1

60
%
				
				
				
				
				
	

(q
)		7

.5%
	

	
(r)
		1
.2%

	
	

(s)
			0
.8%

	
	

(t)
			0
.01
%
	

Qu
es
tio
n	2

:		
W
or
k	o
ut
	

(a
) 	2

0%
	of
	90

cm
	

				
				
				
				
				
				
			(
b)
		7
0%

	of
	3k
m	
				
				
				
				
				
	(c
)			
15
%
	of
	$4
50
0	

	

(d
)		5

7%
	of
	£5
86
50
		

	
(e
)			
3.9
%
	of
	40

cm
	
	

(f)
			1
06
%
	of
	8k
m	

Qu
es
tio
n	3

:	
W
rit
e	d
ow
n	t
he
	m
ult
ipl
ier
s	t
ha
t	a
re
	us
ed
	to
	ca
lcu
lat
e	a
:	

(a
)			
4%

	in
cre

as
e	

(b
)		1

5%
	in
cre

as
e	

(c)
		3
0%

	in
cre

as
e	

(d
)		6

2%
	in
cre

as
e	

(e
)		2

9%
	in
cre

as
e	

(f)
			7
0%

	in
cre

as
e	

(g
)		1

%
	in
cre

as
e	

(h
)		1

00
%
	in
cre

as
e	

(i)
		1
50
%
	in
cre

as
e	

(j)
		1
08
%
	in
cre

as
e	

(k
)		2

20
%
	in
cre

as
e	
(l)
		5
84
%
	in
cre

as
e	

(m
)		1

.5%
	in
cre

as
e	

(n
)		2

.8%
	in
cre

as
e	

(o
)		0

.3%
	in
cre

as
e	

(p
)		0

.09
%
	in
cre

as
e	

Qu
es
tio
n	4

:	
W
or
k	o
ut
	ea
ch
	of
	th
e	f
oll
ow
ing

	

(a
) 	6

0m
l	in

cre
as
ed
	by
	70

%
					
				
		(b

)		£
94
0	i
nc
re
as
ed
	by
	8%

				
				
		(c
)		1

43
g	i
nc
re
as
ed
	by
	19

%
	

(d
)		4

05
	in
cre

as
ed
	by
	8.
3%

				
				
			(
e)
			1
15
0	i
nc
re
as
ed
	by
	13

1%
				
(f)
			9
kg
	in
cre

as
ed
	by
	0.
05
%
	

Ex
am

ple
s

W
or
ko
ut
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39
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.co
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Qu
es
tio
n	5

:	
W
rit
e	d
ow
n	t
he
	m
ult
ipl
ier
s	t
ha
t	a
re
	us
ed
	to
	ca
lcu
lat
e	a
:	

(a
)			
2%

	de
cre

as
e	

(b
)		8

%
	de
cre

as
e	

(c)
		1
2%

	de
cre

as
e	

(d
)		1

5%
	de
cre

as
e	

(e
)		3

0%
	de
cre

as
e	

(f)
			6
0%

	de
cre

as
e	

(g
)		7

2%
	de
cre

as
e	

(h
)		2

3%
	de
cre

as
e	

(i)
		1
00
%
	de
cre

as
e	

(j)
		1
.6%

	de
cre

as
e	

(k
)		2

.9%
	de
cre

as
e	

(l)
		1
1.5
%
	de
cre

as
e	

(m
)		0

.6%
	de
cre

as
e	
(n
)		0

.9%
	de
cre

as
e	

(o
)		0

.38
%
	de
cre

as
e	
(p
)		0

.08
%
	de
cre

as
e	

Qu
es
tio
n	6

:	
W
or
k	o
ut
	ea
ch
	of
	th
e	f
oll
ow
ing

	

(a
)	8

0m
l	d
ec
re
as
ed
	by
	4%

				
				
				
(b
)		£

48
0	d

ec
re
as
ed
	by
	13

%
				
				
(c)
		1
43
g	d
ec
re
as
ed
	by
	40

%
	

(d
)		3

08
	de
cre

as
ed
	by
	1.
2%

					
				
		(e
)			
22
50
	de
cre

as
ed
	by
	0.
5%

				
(f)
			9
kg
	de
cre

as
ed
	by
	6.
03
%
	

	 � Qu
es
tio
n	1

:	
25
0	s
tu
de
nt
s	a
tte
nd
	a	
pr
im
ar
y	s
ch
oo
l.	

	
	

94
%
	of
	th
e	s
tu
de
nt
s	g
o	o
n	a
	vi
sit
	to
	th
e	z
oo
.	

	
	

Ho
w	
ma

ny
	st
ud
en
ts	
we
nt
	to
	th
e	z
oo
?	

	 Qu
es
tio
n	2

:	
A	c
ar
	sa
les
ma

n	r
ec
eiv
es
	3%

	co
mm

iss
ion

	on
	hi
s	t
ot
al	
we
ek
ly	
sa
les
.	

	
	

La
st	
we
ek
	hi
s	t
ot
al	
sa
les
	w
er
e	£
28
50
0	

	
	

Ho
w	
mu

ch
	co
mm

iss
ion

	do
es
	he
	ea
rn
?	

Qu
es
tio
n	3

:	
94
00
	pe
op
le	
att
en
d	a
	ru
gb
y	m

atc
h	b

etw
ee
n	B

ris
to
l	a
nd
	Ba

th
.	

	
	

77
%
	of
	th
e	f
an
s	a
re
	m
ale
.	

	
	

Ho
w	
ma

ny
	fe
ma

les
	at
ten

d	t
he
	m
atc
h?
	

Qu
es
tio
n	4

:	
Ov
er
	th
e	p
as
t	1
0	y
ea
rs,
	th
e	p
op
ula
tio
n	o
f	a
n	i
sla
nd
	ha
s	d
ec
re
as
ed
	by
	2%

	
	

	
Th
e	p
op
ula
tio
n	o
f	a
n	i
sla
nd
	10

	ye
ar
s	a
go
	w
as
	24

00
00
	

	
	

W
ha
t	is
	th
e	p
op
ula
tio
n	o
f	t
he
	is
lan

d	n
ow
?	

Qu
es
tio
n	5

:	
Lil
y	s
pe
nd
s	£
60
	a	
mo

nt
h	o
n	e
lec
tri
cit
y.	

	
	

By
	ch
an
gin

g	c
om

pa
ny
,	L
ily
	ca
n	s
av
e	1
7%

	
	

	
Ho
w	
mu

ch
	w
ou
ld	
Lil
y	p
ay
	ea
ch
	m
on
th
?	
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Qu
es
tio
n	5

:	
W
rit
e	d
ow
n	t
he
	m
ult
ipl
ier
s	t
ha
t	a
re
	us
ed
	to
	ca
lcu
lat
e	a
:	

(a
)			
2%

	de
cre

as
e	

(b
)		8

%
	de
cre

as
e	

(c)
		1
2%

	de
cre

as
e	

(d
)		1

5%
	de
cre

as
e	

(e
)		3

0%
	de
cre

as
e	

(f)
			6
0%

	de
cre

as
e	

(g
)		7

2%
	de
cre

as
e	

(h
)		2

3%
	de
cre

as
e	

(i)
		1
00
%
	de
cre

as
e	

(j)
		1
.6%

	de
cre

as
e	

(k
)		2

.9%
	de
cre

as
e	

(l)
		1
1.5
%
	de
cre

as
e	

(m
)		0

.6%
	de
cre

as
e	
(n
)		0

.9%
	de
cre

as
e	

(o
)		0

.38
%
	de
cre

as
e	
(p
)		0

.08
%
	de
cre

as
e	

Qu
es
tio
n	6

:	
W
or
k	o
ut
	ea
ch
	of
	th
e	f
oll
ow
ing

	

(a
)	8

0m
l	d
ec
re
as
ed
	by
	4%

				
				
				
(b
)		£

48
0	d

ec
re
as
ed
	by
	13

%
				
				
(c)
		1
43
g	d
ec
re
as
ed
	by
	40

%
	

(d
)		3

08
	de
cre

as
ed
	by
	1.
2%

					
				
		(e
)			
22
50
	de
cre

as
ed
	by
	0.
5%

				
(f)
			9
kg
	de
cre

as
ed
	by
	6.
03
%
	

	 � Qu
es
tio
n	1

:	
25
0	s
tu
de
nt
s	a
tte
nd
	a	
pr
im
ar
y	s
ch
oo
l.	

	
	

94
%
	of
	th
e	s
tu
de
nt
s	g
o	o
n	a
	vi
sit
	to
	th
e	z
oo
.	

	
	

Ho
w	
ma

ny
	st
ud
en
ts	
we
nt
	to
	th
e	z
oo
?	

	 Qu
es
tio
n	2

:	
A	c
ar
	sa
les
ma

n	r
ec
eiv
es
	3%

	co
mm

iss
ion

	on
	hi
s	t
ot
al	
we
ek
ly	
sa
les
.	

	
	

La
st	
we
ek
	hi
s	t
ot
al	
sa
les
	w
er
e	£
28
50
0	

	
	

Ho
w	
mu

ch
	co
mm

iss
ion

	do
es
	he
	ea
rn
?	

Qu
es
tio
n	3

:	
94
00
	pe
op
le	
att
en
d	a
	ru
gb
y	m

atc
h	b

etw
ee
n	B

ris
to
l	a
nd
	Ba

th
.	

	
	

77
%
	of
	th
e	f
an
s	a
re
	m
ale
.	

	
	

Ho
w	
ma

ny
	fe
ma

les
	at
ten

d	t
he
	m
atc
h?
	

Qu
es
tio
n	4

:	
Ov
er
	th
e	p
as
t	1
0	y
ea
rs,
	th
e	p
op
ula
tio
n	o
f	a
n	i
sla
nd
	ha
s	d
ec
re
as
ed
	by
	2%

	
	

	
Th
e	p
op
ula
tio
n	o
f	a
n	i
sla
nd
	10

	ye
ar
s	a
go
	w
as
	24

00
00
	

	
	

W
ha
t	is
	th
e	p
op
ula
tio
n	o
f	t
he
	is
lan

d	n
ow
?	

Qu
es
tio
n	5

:	
Lil
y	s
pe
nd
s	£
60
	a	
mo

nt
h	o
n	e
lec
tri
cit
y.	

	
	

By
	ch
an
gin

g	c
om

pa
ny
,	L
ily
	ca
n	s
av
e	1
7%

	
	

	
Ho
w	
mu

ch
	w
ou
ld	
Lil
y	p
ay
	ea
ch
	m
on
th
?	

Ap
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Qu
es
tio
n	6

:	
Da
vid

’s	
sa
lar
y	u
se
d	t
o	b
e	£
19
,50
0	b

efo
re
	he
	re
ce
ive
d	a
	8%

	pa
y	r
ise
.	

	
	

W
or
k	o
ut
	ho
w	
mu

ch
	D
av
id	
is	
no
w	
pa
id?
	

Qu
es
tio
n	7

:	
An
	em

pt
y	s
an
d	p

it	w
eig
hs
	6k
g.	

	
	

Th
e	w

eig
ht
	of
	th
e	s
an
d	p

it	i
nc
re
as
es
	to
	50

kg
	w
he
n	\
ille
d	w

ith
	sa
nd
.	

	
	

A	d
iff
er
en
t	s
an
d	p

it	i
s	1
4%

	he
av
ier
	bu

t	h
old

s	2
2%

	le
ss
	sa
nd
.	

	
	

Ca
lcu
lat
e	t
he
	w
eig
ht
	of
	th
is	
sa
nd
	pi
t	w

he
n	i
t	is
	fu
ll	o
f	s
an
d.	

Qu
es
tio
n	8

:	
A	s
ho
p	d

ec
re
as
es
	al
l	it
s	p
ric
es
	by
	10

%
.	

	
	

A	w
ee
k	l
ate
r	t
he
	sh
op
	in
cre

as
es
	al
l	p
ric
es
	by
	10

%
.	

	
	

W
ha
t	is
	th
e	o
ve
ra
ll	c
ha
ng
e?
	

Qu
es
tio
n	9

:	
Ch
loe
	is
	gi
ve
n	a
	10

%
	pa
y	r
ise
.	

	
	

Th
e	n
ex
t	y
ea
r	C
hlo

e	i
s	g
ive
n	a
no
th
er
	10

%
	pa
y	r
ise
.	

	
	

He
r	m

an
ag
er
	sa
ys
	th
at	
Ch
loe
’s	
pa
y	h
as
	in
cre

as
ed
	by
	20

%
	ov
er
all
.	

	
	

Ex
pla
in	
wh
y	C
hlo

e’s
	m
an
ag
er
	is
	w
ro
ng
.	

Qu
es
tio
n	1

0:	
Go
rd
on
	is
	bu

ild
ing

	a	
wa
rd
ro
be
.	

	
	

Th
e	w

oo
d	c
os
ts	
30
%
	m
or
e	t
ha
n	h

e	h
ad
	es
tim

ate
d.	

	
	

He
	ne
ed
s	4
0%

	m
or
e	t
ha
n	h

e	h
ad
	es
tim

ate
d.	

	
	

Ho
w	
mu

ch
	m
or
e	t
ha
n	h

is	
or
igi
na
l	e
sti
ma

te	
do
es
	th
e	m

ate
ria
l	fo
r	t
he
	w
ar
dr
ob
e	

	
	

co
st?
	

	
			

	
	

				
				
				
			

	 �
An
sw
er
s
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P
er

ce
n

ta
g

e 
M

u
lt

ip
lie

rs
 

 Fi
nd

 t
he

 m
ul

tip
lie

r 
fo

r 
ea

ch
 o

f 
th

es
e 

pe
rc

en
ta

ge
 in

cr
ea

se
s:

 

(a
) 

25
%

 in
cr

ea
se

 
(b

) 
65

%
 in

cr
ea

se
 

(c
) 

20
%

 in
cr

ea
se

 
(d

) 
50

%
 in

cr
ea

se
 

(e
) 

31
%

 in
cr

ea
se

 
(f

) 
72

%
 in

cr
ea

se
 

(g
) 

7%
 in

cr
ea

se
 

(h
) 

1%
 in

cr
ea

se
 

(i
) 

12
5%

 in
cr

ea
se

 
(j

) 
11

2%
 in

cr
ea

se
 

 Fi
nd

 t
he

 m
ul

tip
lie

r 
fo

r 
ea

ch
 o

f 
th

es
e 

pe
rc

en
ta

ge
 d

ec
re

as
es

: 

(a
) 

15
%

 d
ec

re
as

e 
(b

) 
35

%
 d

ec
re

as
e 

(c
) 

40
%

 d
ec

re
as

e 
(d

) 
10

%
 d

ec
re

as
e 

(e
) 

18
%

 d
ec

re
as

e 
(f

) 
27

%
 d

ec
re

as
e 

(g
) 

6%
 d

ec
re

as
e 

(h
) 

2%
 d

ec
re

as
e 

(i
) 

90
%

 d
ec

re
as

e 
(j

) 
95

%
 d

ec
re

as
e 

 Fi
nd

 t
he

 m
ul

tip
lie

rs
 f
or

 e
ac

h 
of

 t
he

se
 

pe
rc

en
ta

ge
 in

cr
ea

se
s 

or
 d

ec
re

as
es

: 

(a
) 

16
5%

 in
cr

ea
se

  

(b
) 

12
.5

%
 in

cr
ea

se
 

(c
) 

17
.5

%
 d

ec
re

as
e 

(d
) 

7.
2%

 in
cr

ea
se

 

(e
) 

33
.5

%
 d

ec
re

as
e 

(f
) 

4.
5%

 d
ec

re
as

e 

(g
) 

62
.5

%
 in

cr
ea

se
 

(h
) 

8.
6%

 d
ec

re
as

e 

 Fi
nd

 t
he

 m
ul

tip
lie

rs
 f
or

 e
ac

h 
of

 t
he

se
 

pe
rc

en
ta

ge
 in

cr
ea

se
 o

r 
de

cr
ea

se
s:

 

(a
) 

a 
10

%
 in

cr
ea

se
, 

fo
llo

w
ed

 b
y 

an
ot

he
r 

10
%

 in
cr

ea
se

 

(b
) 

a 
25

%
 in

cr
ea

se
, 

fo
llo

w
ed

 b
y 

a 
10

%
 

in
cr

ea
se

 

(c
) 

a 
10

%
 in

cr
ea

se
, 

fo
llo

w
ed

 b
y 

a 
10

%
 

de
cr

ea
se

 

P
er

ce
n

ta
g

e 
M

u
lt

ip
lie

rs
 

 Fi
nd

 t
he

 m
ul

tip
lie

r 
fo

r 
ea

ch
 o

f 
th

es
e 

pe
rc

en
ta

ge
 in

cr
ea

se
s:

 

(a
) 

25
%

 in
cr

ea
se

 
(b

) 
65

%
 in

cr
ea

se
 

(c
) 

20
%

 in
cr

ea
se

 
(d

) 
50

%
 in

cr
ea

se
 

(e
) 

31
%

 in
cr

ea
se

 
(f

) 
72

%
 in

cr
ea

se
 

(g
) 

7%
 in

cr
ea

se
 

(h
) 

1%
 in

cr
ea

se
 

(i
) 

12
5%

 in
cr

ea
se

 
(j

) 
11

2%
 in

cr
ea

se
 

 Fi
nd

 t
he

 m
ul

tip
lie

r 
fo

r 
ea

ch
 o

f 
th

es
e 

pe
rc

en
ta

ge
 d

ec
re

as
es

: 

(a
) 

15
%

 d
ec

re
as

e 
(b

) 
35

%
 d

ec
re

as
e 

(c
) 

40
%

 d
ec

re
as

e 
(d

) 
10

%
 d

ec
re

as
e 

(e
) 

18
%

 d
ec

re
as

e 
(f

) 
27

%
 d

ec
re

as
e 

(g
) 

6%
 d

ec
re

as
e 

(h
) 

2%
 d

ec
re

as
e 

(i
) 

90
%

 d
ec

re
as

e 
(j

) 
95

%
 d

ec
re

as
e 

 Fi
nd

 t
he

 m
ul

tip
lie

rs
 f
or

 e
ac

h 
of

 t
he

se
 

pe
rc

en
ta

ge
 in

cr
ea

se
s 

or
 d

ec
re

as
es

: 

(a
) 

16
5%

 in
cr

ea
se

  

(b
) 

12
.5

%
 in

cr
ea

se
 

(c
) 

17
.5

%
 d

ec
re

as
e 

(d
) 

7.
2%

 in
cr

ea
se

 

(e
) 

33
.5

%
 d

ec
re

as
e 

(f
) 

4.
5%

 d
ec

re
as

e 

(g
) 

62
.5

%
 in

cr
ea

se
 

(h
) 

8.
6%

 d
ec

re
as

e 

 Fi
nd

 t
he

 m
ul
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The sides lengths of this shape increase by 
25%, what happens to the:
a) Perimeter
b) Area

1) Tarquin says “the order of percent change matters” do you agree? Explain your answer.

2) The sum of the percentage increases on the first five row is 45%. If you increase an amount by two percentages which add 45%, what is the biggest 
possible amount the original value it can be increase by?

3) Two percentages sum to 45%, one of the is a decrease and one is an increase. What is the biggest possible amount the original value can be increase by.

4) Rows 9, 10 and 11 all have a pattern cane you explain what is going on here?

1) A shop decreases all its prices by 15%. A week later the shop increases all prices by 17.5%. What is the overall change? 

2) Amy is given a 7% pay rise. The next year Amy is given another 4.5% pay rise. Her manager says that Amy’s pay has increased by 11.5% overall. 
Explain why Amy’s manager is wrong. 

3) Paul is building a wardrobe. The wood costs 30% more than he had estimated. He needs 40% more than he had estimated. How much more than his 
original estimate does the material for the wardrobe cost?

4) Create two word problems involving repeated percentage change of your own. Make one very difficult.

Section 2: reasoning and problem solving 

Section 3: Worded problem

Section 4: Shapes

16 cm

12 cm

The sides lengths of this shape increase by 
20%, what happens to the:
a) Surface area
b) Volume 10 cm

15 cm

35 cm
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1) A television costs £600
The price is increased by 10%
A month later the price is increased by another 20%
What is the final price of the television?
How much more is the television now?

2) A television costs £600
The price is increased by 20%
A month later the price is increased by another 30%
What is the final price of the television?
How much more is the television now?

3) A television costs £600
The price is decreased by 10%
A month later the price is decreased by another 20%
What is the final price of the television?
How much less is the television now?

4) A television costs £600
The price is decreased by 20%
A month later the price is decreased by another 30%
What is the final price of the television?
How much less is the television now?
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1) Alice invests £1725 into an account that pays 3.75% compound interest per year. Work out how 
much Alice will have in the account after 12 years.

2) Alex buys a car for £15975 which depreciates in value at a rate of 4.25% per year. Work out how 
much Alex's car will be worth in 13 years.

3) Amir invests £2370 into an account that pays 3.25% compound interest per year. Work out how 
much Amir will have in the account after 21 years.

4) Alice buys a car for £12535 which depreciates in value at a rate of 1.75% per year. Work out how 
much Alice's car will be worth in 5 years.

5) Alice invests £1260 into a savings account. Alice gets 3.25% per year compound interest. Work 
out how much Alice will have in the account after 9 years.

6) Alfred buys a new car for £18735. The value of this car will depreciate by 4.5% each year. Work 
out how much Alfred's car will be worth in 16 years.

7) Alexandra puts £880 into a bank account. The account pays 0.5% compound interest each year. 
Work out how much Alexandra will have in the account after 21 years.

8) Amelia buys a car for £13425 which depreciates in value at a rate of 0.5% per year. Work out 
how much Amelia's car will be worth in 16 years.

9) Alicia puts £500 into a bank account. The account pays 4.75% compound interest each year. 
Work out how much Alicia will have in the account after 16 years.

10) Alice buys a new car for £18700. The value of this car will depreciate by 3.75% each year. Work 
out how much Alice's car will be worth in 17 years.
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Compound Interest Practice 

1. Either print the sheet or copy it into your book. Complete all empty boxes. 

Question 
Starting 
amount 

Compound 
interest rate 

Years Calculation End amount  
(from calculator, round to 2 dp) 

Example  £800 37% 2 𝟖𝟎𝟎 × 𝟏. 𝟑𝟕𝟐 £1501.52 

A £900 18% 5   

B £4000 25% 6   

C £350 9% 8   

D £148 10% 10   

E £100,000 2% 10   

F £500 2.5% 50   

 

2. Challenge:  
a) In Question A in the table above, how much interest was earned altogether? 
b) If the compound interest rate is 4%, the money is invested for 2 years, and the end amount is £2163.20, what was the starting amount? 

 

3. Now open the Quiz attached to the assignment in Teams and type your answers in. This is so you can check they are correct and so I can see 
your score. Only type the numbers from the final column in the table. Use a pound sign and two decimal places. 
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1) Alice invests £2085 for ! years into a savings account. Alice was paid 3.75% per annum 
compound interest. At the end of the ! years Alice had £3243.12 in the savings account. 
Work out the value of !.

2) Alicia invests £1735 for ! years into a savings account. Alicia was paid 2.25% per annum 
compound interest. At the end of the ! years Alicia had £2167.37 in the savings account. 
Work out the value of !.

3) Adam invests £3570 for ! years into a savings account. Adam was paid 2.75% per annum 
compound interest. At the end of the ! years Adam had £5661.86 in the savings account. 
Work out the value of !.

4) Amelia invests £695 for ! years into a savings account. Amelia was paid 3.25% per annum 
compound interest. At the end of the ! years Amelia had £1122.89 in the savings account. 
Work out the value of !.

5) Amelia invests £1960 for ! years into a savings account. Amelia was paid 4.5% per annum 
compound interest. At the end of the ! years Amelia had £3473.5 in the savings account. 
Work out the value of !.
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1) Alicia invests some money into an account that pays 2.75% compound interest per annum. 
Work out after how many years Alicia will have trebled the investment.

2) Amir invests some money into an account that pays 0.5% compound interest per annum. 
Work out after how many years Amir will have trebled the investment.

3) Amelia invests some money into an account that pays 2.25% compound interest per 
annum. Work out after how many years Amelia will have trebled the investment.

4) Alfred invests some money into an account that pays 3.5% compound interest per annum. 
Work out after how many years Alfred will have trebled the investment.

5) Amir invests some money into an account that pays 0.5% compound interest per annum. 
Work out after how many years Amir will have trebled the investment.
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he
n	a
	ba
ll	i
s	d
ro
pp
ed
,	it
	bo
un
ce
s	a
nd
	th
en
	ri
se
s.	

	
	

Th
e	b
all
	ri
se
s	t
o	9
0%

	of
	th
e	h
eig
ht
	fr
om

	w
hic
h	i
t	is
	dr
op
pe
d.	

	
	

Th
e	b
all
	is
	dr
op
pe
d	f
ro
m	
a	h
eig
ht
	of
	4m

.	

	
	

(a
)		C

alc
ula
te	
th
e	h
eig
ht
	of
	th
e	r
ise
	af
ter
	th
e	N
irs
t	b
ou
nc
e.	

	
	

(b
)		C

alc
ula
te	
th
e	h
eig
ht
	of
	th
e	r
ise
	af
ter
	th
e	s
ec
on
d	b

ou
nc
e.	

	
	

Th
e	b
all
	ca
rri
es
	on
	bo
un
cin
g,	
ea
ch
	tim

e	r
isi
ng
	to
	90

%
	of
	th
e	l
as
t	r
ise
.	

	
	

(c)
		F
or
	ho
w	
ma

ny
	bo
un
ce
s	d
oe
s	i
t	r
ise
	to
	he
igh

t	g
re
ate
r	t
ha
n	1

m?
	

	 Qu
es
tio
n	4

:	
Th
e	p
op
ula
tio
n	o
f	a
	co
un
try
	is
	in
cre

as
ing

	by
	5%

	a	
ye
ar.
	

	
	

Ho
w	
ma

ny
	ye
ar
s	w

ill	
it	t
ak
e	t
he
	po
pu
lat
ion

	of
	th
e	c
ou
nt
ry
	to
	do
ub
le?
	

	 Qu
es
tio
n	5

:	
Ra
he
em

	an
d	B

en
	in
ve
st	
mo

ne
y	i
n	2

01
0.	

	
	

Ra
he
em

	in
ve
sts
	£1
00
0	a
t	B
an
ks
’R’
us
,	w
ho
	pa
y	3
%
	in
ter
es
t	p
er
	ye
ar.
	

	
	

Be
n	i
nv
es
ts	
£1
40
0	a
t	B
an
k	W

or
ld,
	w
ho
	pa
y	1
%
	in
ter
es
t	p
er
	ye
ar
	

	
	

In
	w
hic
h	y
ea
r	w

ill	
Ra
he
em
’s	
inv
es
tm
en
t	b
e	w

or
th
	m
or
e	t
ha
n	B

en
’s?
	

	 Qu
es
tio
n	6

:	
Th
e	p
op
ula
tio
n	o
f	a
	co
un
try
	in
cre

as
es
	by
	x%

	ea
ch
	ye
ar.
	

	
	

In
	20

14
	th
e	p
op
ula
tio
n	o
f	t
he
	co
un
try
	w
as
	24

,00
0,0
00
.	

	
	

Th
re
e	y
ea
rs	
lat
er,
	th
e	p
op
ula
tio
n	w

as
	26

,99
6,7
36
.	

	
	

Fin
d	x
.	

	 Qu
es
tio
n	7

:	
Ch
ar
lot
te	
inv
es
ts	
£5
00
0.	

	
	

Th
e	b
an
k	p
ay
s	1
0%

	in
ter
es
t	f
or
	th
e	N
irs
t	y
ea
r	a
nd
	th
en
	y%

	ev
er
y	y
ea
r	a
fte
r	t
ha
t.	

	
	

Af
ter
	th
re
e	y
ea
rs,
	Ch

ar
lot
te	
ha
s	£
56
10
.55
	

	
	

Ca
lcu
lat
e	y
.	

				
				
				
			

�
An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
17

Cli
ck
	he
re
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C
om

p
ou

n
d

 I
n

te
re

st
  

(a
) 

£6
00

 is
 in

ve
st

ed
 a

t 
6%

 p
er

 a
nn

um
 

in
te

re
st

. 
H

ow
 m

uc
h 

m
on

ey
 is

 in
 t

he
 b

an
k 

af
te

r 
3 

ye
ar

s?
 

(b
) 

£1
50

0 
is

 in
ve

st
ed

 a
t 

5%
 p

er
 a

nn
um

 
in

te
re

st
. 

H
ow

 m
uc

h 
m

on
ey

 is
 in

 t
he

 b
an

k 
af

te
r 

4 
ye

ar
s?

 
(c

) 
£4

20
0 

is
 in

ve
st

ed
 a

t 
4%

 p
er

 a
nn

um
 

in
te

re
st

. 
H

ow
 m

uc
h 

m
on

ey
 is

 in
 t

he
 b

an
k 

af
te

r 
7 

ye
ar

s?
 

 (d
) 

£5
00

 is
 in

ve
st

ed
 a

t 
3.

5%
 p

er
 a

nn
um

 
in

te
re

st
. 

H
ow

 m
uc

h 
m

on
ey

 is
 in

 t
he

 b
an

k 
af

te
r 

2 
ye

ar
s?

 
(e

) 
£1

20
00

 is
 in

ve
st

ed
 a

t 
4.

4%
 p

er
 

an
nu

m
 in

te
re

st
. 

H
ow

 m
uc

h 
m

on
ey

 is
 in

 
th

e 
ba

nk
 a

ft
er

 6
 y

ea
rs

? 
 (f

) 
Fi

nd
 t

he
 c

om
po

un
d 

in
te

re
st

 e
ar

ne
d 

on
 £

23
00

 in
ve

st
ed

 f
or

 2
 y

ea
rs

 a
t 

7%
 p

er
 

an
nu

m
. 

(g
) 

Fi
nd

 t
he

 c
om

po
un

d 
in

te
re

st
 e

ar
ne

d 
on

 £
52

00
 in

ve
st

ed
 f
or

 3
 y

ea
rs

 a
t 

2.
5%

 
pe

r 
an

nu
m

. 
(h

) 
Fi

nd
 t

he
 c

om
po

un
d 

in
te

re
st

 e
ar

ne
d 

on
 £

87
5 

in
ve

st
ed

 f
or

 9
 y

ea
rs

 a
t 

0.
5%

 
pe

r 
an

nu
m

. 
 (i

) 
£1

20
00

 is
 in

ve
st

ed
 f
or

 2
 y

ea
rs

 a
t 

2%
 

pe
r 

an
nu

m
, 

th
en

 a
t 

3%
 f
or

 t
he

 n
ex

t 
3 

ye
ar

s.
 H

ow
 m

uc
h 

m
on

ey
 is

 in
 t

he
 b

an
k 

at
 t

he
 e

nd
 o

f 
th

e 
5 

ye
ar

s?
 

(j
) 

Fi
nd

 t
he

 c
om

po
un

d 
in

te
re

st
 is

 e
ar

ne
d 

w
he

n 
£8

00
0 

is
 in

ve
st

ed
 f
or

 1
0 

ye
ar

s 
at

 
1.

1%
 p

er
 a

nn
um

, 
th

en
 a

t 
1.

5%
 f
or

 t
he

 
ne

xt
 1

0 
ye

ar
s.

 
 (k

) 
H

an
na

h 
in

ve
st

s 
£7

50
 a

nd
 a

ft
er

 4
 

ye
ar

s 
ha

s 
£8

44
.1

3.
 F

in
d 

th
e 

co
m

po
un

d 
in

te
re

st
 r

at
e.

 
  

C
om

p
ou

n
d

 I
n

te
re

st
  

(a
) 

£6
00

 is
 in

ve
st

ed
 a

t 
6%

 p
er

 a
nn

um
 

in
te

re
st

. 
H

ow
 m

uc
h 

m
on

ey
 is

 in
 t

he
 b

an
k 

af
te

r 
3 

ye
ar

s?
 

(b
) 

£1
50

0 
is

 in
ve

st
ed

 a
t 

5%
 p

er
 a

nn
um

 
in

te
re

st
. 

H
ow

 m
uc

h 
m

on
ey

 is
 in

 t
he

 b
an

k 
af

te
r 

4 
ye

ar
s?

 
(c

) 
£4

20
0 

is
 in

ve
st

ed
 a

t 
4%

 p
er

 a
nn

um
 

in
te

re
st

. 
H

ow
 m

uc
h 

m
on

ey
 is

 in
 t

he
 b

an
k 

af
te

r 
7 

ye
ar

s?
 

 (d
) 

£5
00

 is
 in

ve
st

ed
 a

t 
3.

5%
 p

er
 a

nn
um

 
in

te
re

st
. 

H
ow

 m
uc

h 
m

on
ey

 is
 in

 t
he

 b
an

k 
af

te
r 

2 
ye

ar
s?

 
(e

) 
£1

20
00

 is
 in

ve
st

ed
 a

t 
4.

4%
 p

er
 

an
nu

m
 in

te
re

st
. 

H
ow

 m
uc

h 
m

on
ey

 is
 in

 
th

e 
ba

nk
 a

ft
er

 6
 y

ea
rs

? 
 (f

) 
Fi

nd
 t

he
 c

om
po

un
d 

in
te

re
st

 e
ar

ne
d 

on
 £

23
00

 in
ve

st
ed

 f
or

 2
 y

ea
rs

 a
t 

7%
 p

er
 

an
nu

m
. 

(g
) 

Fi
nd

 t
he

 c
om

po
un

d 
in

te
re

st
 e

ar
ne

d 
on

 £
52

00
 in

ve
st

ed
 f
or

 3
 y

ea
rs

 a
t 

2.
5%

 
pe

r 
an

nu
m

. 
(h

) 
Fi

nd
 t

he
 c

om
po

un
d 

in
te

re
st

 e
ar

ne
d 

on
 £

87
5 

in
ve

st
ed

 f
or

 9
 y

ea
rs

 a
t 

0.
5%

 
pe

r 
an

nu
m

. 
 (i

) 
£1

20
00

 is
 in

ve
st

ed
 f
or

 2
 y

ea
rs

 a
t 

2%
 

pe
r 

an
nu

m
, 

th
en

 a
t 

3%
 f
or

 t
he

 n
ex

t 
3 

ye
ar

s.
 H

ow
 m

uc
h 

m
on

ey
 is

 in
 t

he
 b

an
k 

at
 t

he
 e

nd
 o

f 
th

e 
5 

ye
ar

s?
 

(j
) 

Fi
nd

 t
he

 c
om

po
un

d 
in

te
re

st
 is

 e
ar

ne
d 

w
he

n 
£8

00
0 

is
 in

ve
st

ed
 f
or

 1
0 

ye
ar

s 
at

 
1.

1%
 p

er
 a

nn
um

, 
th

en
 a

t 
1.

5%
 f
or

 t
he

 
ne

xt
 1

0 
ye

ar
s.

 
 (k

) 
H

an
na

h 
in

ve
st

s 
£7

50
 a

nd
 a

ft
er

 4
 

ye
ar

s 
ha

s 
£8

44
.1

3.
 F

in
d 

th
e 

co
m

po
un

d 
in

te
re

st
 r

at
e.
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R
ep

ea
te

d
 P

er
ce

n
ta

g
e 

C
h

an
ge

  
 (a

) 
A
 s

m
al

l p
la

nt
 is

 5
 c

m
 t

al
l. 

It
 in

cr
ea

se
s 

its
 h

ei
gh

t 
by

 1
0%

 e
ac

h 
da

y.
 H

ow
 t

al
l w

ill
 

it 
be

 a
ft

er
 o

ne
 w

ee
k?

 
(b

) 
Th

e 
pe

ng
ui

n 
po

pu
la

tio
n 

of
 a

n 
is

la
nd

 in
 

20
13

 is
 1

50
0.

 I
t 

in
cr

ea
se

s 
at

 1
5%

 p
er

 
ye

ar
. 

W
ha

t 
w

ill
 t

he
 p

op
ul

at
io

n 
be

 in
 2

01
9?

 
(c

) 
A
 s

yc
am

or
e 

tr
ee

 is
 4

0 
cm

 t
al

l. 
It

 g
ro

w
s 

at
 a

 r
at

e 
of

 8
%

 p
er

 y
ea

r.
 H

ow
 t

al
l i

s 
th

e 
tr

ee
 a

ft
er

 1
0 

ye
ar

s?
 G

iv
e 

yo
ur

 a
ns

w
er

 in
 

m
et

re
s.

 
 (d

) 
A
 c

ar
 is

 w
or

th
 £

18
00

0 
w

he
n 

ne
w

. 
It

 
de

pr
ec

ia
te

s 
at

 a
 r

at
e 

of
 1

7%
 p

er
 y

ea
r.

 
W

ha
t 

is
 it

s 
va

lu
e 

af
te

r 
5 

ye
ar

s?
  

(e
) 

Th
e 

po
pu

la
tio

n 
of

 A
in

sw
or

th
 is

 5
00

, 
an

d 
it 

is
 d

ec
re

as
in

g 
at

 a
 r

at
e 

of
 0

.5
%

 p
er

 
ye

ar
. 

W
ha

t 
w

ill
 t

he
 p

op
ul

at
io

n 
by

 in
 2

0 
ye

ar
s’

 t
im

e?
 

(f
) 

A
 1

2 
kg

 lu
m

p 
of

 r
ad

io
ac

tiv
e 

m
at

er
ia

l 
lo

se
s 

m
as

s 
at

 a
 r

at
e 

of
 1

%
 p

er
 d

ay
 a

s 
it 

de
ca

ys
. 

W
ha

t 
is

 it
s 

m
as

s 
af

te
r 

90
 d

ay
s?

 
G

iv
e 

yo
ur

 a
ns

w
er

 t
o 

th
e 

ne
ar

es
t 

gr
am

. 
 (g

) 
A
 p

op
ul

at
io

n 
of

 b
ir
ds

 is
 g

ro
w

in
g 

at
 9

%
 

pe
r 

ye
ar

. 
H

ow
 m

an
y 

ye
ar

s 
do

es
 it

 t
ak

e 
th

e 
po

pu
la

tio
n 

to
 d

ou
bl

e?
 

(h
) 

If
 t

he
 p

op
ul

at
io

n 
of

 a
 c

ou
nt

ry
 

in
cr

ea
se

s 
by

 2
%

 p
er

 y
ea

r,
 b

y 
w

ha
t 

pe
rc

en
ta

ge
 w

ou
ld

 t
he

 p
op

ul
at

io
n 

in
cr

ea
se

 
ov

er
 2

0 
ye

ar
s?

 
(i

) 
M

ar
y 

in
ve

st
ed

 £
12

00
 in

 a
 s

av
in

gs
 

ac
co

un
t.

 S
he

 r
ec

ei
ve

s 
5%

 p
er

 y
ea

r 
co

m
po

un
d 

in
te

re
st

. 
A
ft

er
 n

 y
ea

rs
 s

he
 h

as
 

£1
60

8.
11

 in
 h

er
 a

cc
ou

nt
. 

W
or

k 
ou

t 
th

e 
va

lu
e 

of
 n

. 
 (j

) 
A
t 

10
am

 a
 s

ci
en

tis
t 

pl
ac

es
 a

 s
m

al
l 

nu
m

be
r 

of
 b

ac
te

ri
a 

in
 a

 p
et

ri
 d

is
h.

 T
he

 
nu

m
be

r 
of

 b
ac

te
ri
a 

do
ub

le
s 

ev
er

y 
ho

ur
. 

Th
e 

pe
tr

i d
is

h 
is

 f
ul

l b
y 

7p
m

. 
A
t 

w
ha

t 
tim

e 
w

as
 t

he
 p

et
ri
 d

is
h 

ha
lf 

fu
ll 

of
 b

ac
te

ri
a?

 
 

R
ep

ea
te

d
 P

er
ce

n
ta

g
e 

C
h

an
ge

  
 (a

) 
A
 s

m
al

l p
la

nt
 is

 5
 c

m
 t

al
l. 

It
 in

cr
ea

se
s 

its
 h

ei
gh

t 
by

 1
0%

 e
ac

h 
da

y.
 H

ow
 t

al
l w

ill
 

it 
be

 a
ft

er
 o

ne
 w

ee
k?

 
(b

) 
Th

e 
pe

ng
ui

n 
po

pu
la

tio
n 

of
 a

n 
is

la
nd

 in
 

20
13

 is
 1

50
0.

 I
t 

in
cr

ea
se

s 
at

 1
5%

 p
er

 
ye

ar
. 

W
ha

t 
w

ill
 t

he
 p

op
ul

at
io

n 
be

 in
 2

01
9?

 
(c

) 
A
 s

yc
am

or
e 

tr
ee

 is
 4

0 
cm

 t
al

l. 
It

 g
ro

w
s 

at
 a

 r
at

e 
of

 8
%

 p
er

 y
ea

r.
 H

ow
 t

al
l i

s 
th

e 
tr

ee
 a

ft
er

 1
0 

ye
ar

s?
 G

iv
e 

yo
ur

 a
ns

w
er

 in
 

m
et

re
s.

 
 (d

) 
A
 c

ar
 is

 w
or

th
 £

18
00

0 
w

he
n 

ne
w

. 
It

 
de

pr
ec

ia
te

s 
at

 a
 r

at
e 

of
 1

7%
 p

er
 y

ea
r.

 
W

ha
t 

is
 it

s 
va

lu
e 

af
te

r 
5 

ye
ar

s?
  

(e
) 

Th
e 

po
pu

la
tio

n 
of

 A
in

sw
or

th
 is

 5
00

, 
an

d 
it 

is
 d

ec
re

as
in

g 
at

 a
 r

at
e 

of
 0

.5
%

 p
er

 
ye

ar
. 

W
ha

t 
w

ill
 t

he
 p

op
ul

at
io

n 
by

 in
 2

0 
ye

ar
s’

 t
im

e?
 

(f
) 

A
 1

2 
kg

 lu
m

p 
of

 r
ad

io
ac

tiv
e 

m
at

er
ia

l 
lo

se
s 

m
as

s 
at

 a
 r

at
e 

of
 1

%
 p

er
 d

ay
 a

s 
it 

de
ca

ys
. 

W
ha

t 
is

 it
s 

m
as

s 
af

te
r 

90
 d

ay
s?

 
G

iv
e 

yo
ur

 a
ns

w
er

 t
o 

th
e 

ne
ar

es
t 

gr
am

. 
 (g

) 
A
 p

op
ul

at
io

n 
of

 b
ir
ds

 is
 g

ro
w

in
g 

at
 9

%
 

pe
r 

ye
ar

. 
H

ow
 m

an
y 

ye
ar

s 
do

es
 it

 t
ak

e 
th

e 
po

pu
la

tio
n 

to
 d

ou
bl

e?
 

(h
) 

If
 t

he
 p

op
ul

at
io

n 
of

 a
 c

ou
nt

ry
 

in
cr

ea
se

s 
by

 2
%

 p
er

 y
ea

r,
 b

y 
w

ha
t 

pe
rc

en
ta

ge
 w

ou
ld

 t
he

 p
op

ul
at

io
n 

in
cr

ea
se

 
ov

er
 2

0 
ye

ar
s?

 
(i

) 
M

ar
y 

in
ve

st
ed

 £
12

00
 in

 a
 s

av
in

gs
 

ac
co

un
t.

 S
he

 r
ec

ei
ve

s 
5%

 p
er

 y
ea

r 
co

m
po

un
d 

in
te

re
st

. 
A
ft

er
 n

 y
ea

rs
 s

he
 h

as
 

£1
60

8.
11

 in
 h

er
 a

cc
ou

nt
. 

W
or

k 
ou

t 
th

e 
va

lu
e 

of
 n

. 
 (j

) 
A
t 

10
am

 a
 s

ci
en

tis
t 

pl
ac

es
 a

 s
m

al
l 

nu
m

be
r 

of
 b

ac
te

ri
a 

in
 a

 p
et

ri
 d

is
h.

 T
he

 
nu

m
be

r 
of

 b
ac

te
ri
a 

do
ub

le
s 

ev
er

y 
ho

ur
. 

Th
e 

pe
tr

i d
is

h 
is

 f
ul

l b
y 

7p
m

. 
A
t 

w
ha

t 
tim

e 
w

as
 t

he
 p

et
ri
 d

is
h 

ha
lf 

fu
ll 

of
 b

ac
te

ri
a?

 
 



Fluency Practice

Page 95

M
or

e 
R

ep
ea

te
d

 P
er

ce
n

ta
g

e 
C

h
an

g
e 

 (a
) 

A
is

ha
 e

ar
ns

 £
13

.5
0 

pe
r 

ho
ur

. 
H

er
 

ho
ur

ly
 r

at
e 

is
 in

cr
ea

se
d 

by
 4

%
. 

S
he

 is
 

th
en

 g
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Repeated Percentage Change 

(a) (b) (c) 

Aliza’s salary will rise by 3% every year for the 
next 5 years. Her starting salary is £24500. 

What will she earn in 5 years’ time? 

Hassan invests £4000 at a compound interest 
rate of 2.4% per year. How much money will he 

have after 3 years? 

A colony of rabbits in growing at a rate of 35% 
per year. Initially the colony has 20 rabbits. How 

many rabbits will it have after 10 years? 
 

(d) (e) (f) 

Lucas invested £6500 10 years ago at an 
compound interest rate of 2.5% per year. He 
needs £8500 to buy a new Ford Fiesta. Will he 

have enough money in his account? 

Bank A has an interest rate of 1.2% and Bank B 
has an interest rate of 1.3%. If I invest £5000 in 
both banks, what is the difference between the 

two balances after 4 years? 

When people have an overdraft at a bank they 
are charged interest. Sonny is £45 overdrawn. 
His bank charges 2% per month interest rate. 

How much will Sonny owe after 6 months, 
assuming he doesn’t pay off any of his debt? 

(g) (h) (i) 

A credit card company charges interest at 3.2% 
per month on any outstanding balance. A 
balance of £1500 is left unpaid. What is the 

balance after 1 year? 
 

The world population at the end of 2013 was 7.1 
billion people. The current population growth 

rate is 1.1%. Assuming this rate stays the same, 
what will the population be in 2050? 

There are 10 bacteria in a petri dish at the start 
of the day. The number doubles every hour. 

How many bacteria will there be after 24 hours? 
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Compound Growth

④ ⑤ ⑥

⑦ ⑧ ⑨

① ② ③

34781217594110369469 Answers
(nearest integer) 81632450108961082

⑩ ⑪ ⑫

£1000 is invested and earns 5% compound
interest per annum. How much is the
investment worth after 2 years?

starting quantity × multiplier
periods

1000 × 1.05ଶ =

= final quantity

£1000 is invested and earns 4% compound
interest per annum. How much is the
investment worth after 2 years?

£1000 is invested and earns 4% compound
interest per annum. How much is the
investment worth after 5 years?

An investment account offers 7%
interest per annum. How much is an
investment of £2000 worth after 3 years?

Over 5 years a £3000 investment gains
3% of compound interest. How much is
the investment now worth?

Gendale City has a population of 6000.
It is expected this population will grow by 5%
every year. What do we expect the population
to be in 3 years?

A swarm of 6000 bees grows by 8% a week.
How large is the swarm after 4 weeks?

Every week 120 tonnes of rubbish is collected
from Hitown City. This is expected to increase
by 6% a year. In 5 years, how many tonnes a
week of rubbish will be collected every week?

A bank account offers 5.5% interest per annum.
If an account now has $506 in it, how
much will it be worth in 3 years?

Every day a website increases its active users
by 12%. If there are currently 9000 users.
how many new users will be using the site in 
a week’s time?

Some money is invested and earns
5% compound interest per annum for 4 years. 

As a percentage,
how much does the original investment grow?

(What number can we use for
the original investment?)

£1200 is invested and earns 4% interest.
How many years does it take for the
investment to be worth over £1500?

1000 × 1.04
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2941.63
1843.2062163.201479.2031475

13 Answers
280511692816386424502249.73

A B C D E

F G H I J

K L M N O

Repeated Percentage Change

A £2000 investment earns
4% compound interest

per year.

How much is the investment
worth after 2 years?

A £2000 investment earns
4% interest per year.

How much is the investment
worth after 3 years?

A colony of penguins has
a population of 20,000.

Every year it grows by 7%.

How large is the
colony after 5 years?

A swarm of wasps grows by 
12% every week. If the swarm
had 2,000 members 4 weeks

ago, how many wasps are
there now?

A city has a population of
25,000 citizens.  

How many citizens would be
added if the population grows

by 9% a year for 6 years?

A £2000 investment loses
4% of its value every year.

How much is the investment
worth after 2 years?

A £2000 investment loses
14% of its value every year.

How much is the investment
worth after 2 years?

A £3000 investment earns
5% interest per year.

How many years will it
take for the investment to

be worth over £4000?

A £3000 investment loses
5% interest per year.

How many years will it
take for the investment to
be worth less than £2500?

A £3000 investment earns
7% interest per year for
4 years. Then it loses 7%

per year for 4 years.

What is its final value?

After 3 years of 5% interest
an investment is

worth £2836.

To the nearest pound,
how much was invested?

A population declines at
8% a year over 5 years.

If the population
decreases to 10,800,
what did it start at?

A company loses 14% of
its value every year.

How long does it take for
the value of the

company to halve?

Over 2 years a £2000
investment becomes

worth £2330.

Calculate the yearly
interest rate to

the nearest integer.

Over 3 months a bee
population drops from

32,000 to 26,000.

To 1 decimal place, what was
the monthly percentage

change in the population?
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Mixed Percentages Revision 

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

Work out 78% of 240 cm In a sale, all prices are reduced 
by 15%. The normal price of a 
necklace is 90 euros. Work out 
the sale price of the necklace. 

Corey’s pay increases from 
£12.36 per hour to £14.11 per 

hour. Find the percentage 
increase to 1 decimal place. 

Dele invests $6000 for 4 years 
at 3% per annum compound 

interest. Calculate the value of 
his investment at the end of 4 

years.  

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

The value of a car depreciates 
by 14% per annum. At the end 

of 2017 the car is worth 
$17500. How much is it worth 

at the end of 2020? 

A train company increases all 
its ticket prices by 12.5%. A 
ticket from Preston to Crewe 

currently costs £48. How much 
will it cost after the increase? 

The value of Pierre’s 
investment increases by 6% to 
$1971.60. Calculate the value 
of his investment before the 

increase. 

Express 2.1 million as a 
percentage of 3.7 million, 
giving your answer to 1 

decimal place. 

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

Nick bought a motorbike and 
then sold it for £7457.60. If he 
made an 18% profit, how much 
did he pay for the motorbike? 

Zaneta invests $650. Her 
investment earns 2.5% 

compound interest for the first 
2 years, then 3.5% for the next 
3 years. Work out the value of 
the investment after 5 years. 

Aleeza invested some money at 
a compound interest rate of 

3.5% per annum. After 3 years 
the investment was worth 
$2660.92. How much did 

Aleeza invest? 

A clothes shop has a 15% off 
sale. In the sale a jumper is 
reduced by £6. What was the 
original price of the jumper? 
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Section D: Compound Interest 
 
1. Jane invests £1,200 in a bank account which 

earns interest at the rate of 6% per annum.  
Find the value of  a) the investment after 5 
years b) the interest earned. 
 

2. Craig puts £240 into a savings account. Each 
year the savings earn interest at 6% of the 
amount in the account at the start of the 
year. What will his savings be worth after 3 
years? Give your answer to the nearest 
penny. 

 
3. Each year a car loses value by 11% of its value 

at the start of the year. If it was worth £8000 
when it was new, what will it be worth after 2 
years? 

 
4. A population of bacteria is estimated to 

increase by 12% every 24 hours. The 
population was 2000 at midnight on Friday. 
What was the population (to the nearest 
whole number) by midnight the following 
Wednesday? 

 
5. Ambrose invested £3500 in a six-year bond 

that added 5% to the amount each year for 
the first three years and 7.5% each year for 
the next three years. What is the amount in 
the bond, to the nearest penny after six 
years? 

 
************************************** 
 
Section E: Bonus Questions 
 
1. Two numbers b and c are 20% and 28% less 

than the third number d. By what percentage 
is the number c less than the number b? 
 

2. The ratio of two numbers is 


: 

 . By what 

percentage is second number more or less 
than the first number? 
 

3. 250% of x is increased by 250% to become 
350. What is the value of x? 

 
 

 
 
 
 
 

Answers  
  
Section A  
1) 17.5% 
2) 27.5% 
3) 4.2% 
4) 22.9% 
 

Section B 
1) a) £175  b) £2.24 
2) 243 
3) 1,896 
4) £11,999.88 
5) Same (£585) 
6) 10.76% 
 

Section C 
1) £75 
2) 3.75kg 
3) A 
4) 1,200mbar 
5) £65 
6) £1800 
7) £400 
 

Section D 
1) a) £1,605.87 

b) £405.87 
2) £285.84 
3) £6,336.80 
4) £3,524.68 
5) £5,033.40 

Section E 
1) 10% 
2) 20% less 
3) 40 
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PERCENTAGES 
EXAM-TYPE QUESTIONS

 
Ref: G318.1R1 

 

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

 

A1 
A bank pays 2.5% interest on its 
current account. 
Write 2.5% as a decimal. 

A2 
Rosie took a science test and scored 
41 marks out of 45. 
Express 41 out of 45 as a percentage. 

A3 
A school has 80 staff. 
15% of the staff wear glasses. 
Calculate the number of staff that 
wear glasses. 

A4 
56% of students in a school are girls. 
There are 420 girls in the school. 
Work out the total number of 
students in the school. 

B1 
Ayesha plays hockey. 
Last year Ayesha scored 8 goals. 
This year Ayesha scored 13 goals. 
Calculate the percentage increase in 
for the number of goals scored. 

B2 
Between 2001 and 2011, the 
population of a town increased 
by 8% 
In 2001 the population was 34 342. 
Calculate the population in 2011. 

B3 
In a sale, normal prices were 
reduced by 20%. The normal price 
of a camera was £180. 
Work out the sale price of the 
camera. 

B4 
Justin bought some clothes. 
The clothes should have cost £84.00 
but he got a discount of 15%. 
Work out how much money Justin 
saved. 

C1 
Rohan invested £3000 for 4 years in 
a savings account. He was paid 2.5% 
per annum compound interest. 
How much did Rohan have in his 
savings account after 4 years? 

C2 
Susanna invested £2000 for 3 years 
at 4% interest per annum compound 
interest. 
Work out the amount of interest 
Susanna had earned after 3 years. 

C3 
Anya bought a car for £12 500. 
The car depreciates at a rate of 12% 
per year. 
Work out the value of the car after 
five years. 

C4 
The price of shoes was increased by 
15%. However, customers were 
given a 20% discount if they bought 
two pairs at the same time. 
Work out the cost of two pairs of 
shoes that originally cost £68 each. 

D1 
In a sale, normal prices were 
reduced by 25%. The sale price of a 
computer was £442. 
Work out the normal price of the 
computer. 

D2 
In a sale, all prices are reduced by 
15%. 
The sale price of a shirt is £22.40. 
Work out the original price of the 
shirt. 

D3 
The price of a new TV is £540, 
which includes 20% VAT. 
Find the cost of the TV excluding 
VAT. 

D4 
Natasha invested some money at 4% 
per annum compound interest. 
At the end of two years, the value of 
her investment was £3380. 
Find the amount of money that 
Natasha invested. 
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4 cm

3 cm

5 cm

8 cm

6 cm

10 cm

2 cm

1.5 cm

2.5 cm

6 cm 4 cm

10 cm

6 cm

6 cm

4 cm

9 cm
9 cm

6 cm

12 cm
8 cm

12 cm

10 cm

10 cm

6 cm

4 cm

8 cm6 cm

1 cm 1.5 cm

2 cm

6 cm
12 cm

9 cm

4 cm

10 cm

10 cm

8 cm

4 cm

10 cm

3 cm

7.5 cm
6 cm

6 cm

12 cm

15 cm

10 cm5 cm

12.5 cm

3.5 cm 14 cm

17.5 cm

Which of these triangles are similar to each other?

Each triangle is drawn at a different scale.

Express the side-length of each triangle as a ratio & simplify.
Similar triangles will have the same ratio of side lengths!

Not to scale.
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Intelligent Practice – Find the length of every missing side

80o

8cm

6cm

70o

8cm

4cm

80o

70o

1.

80o

8cm

6cm
70o

8cm

4cm

80o

70o

2.

Triangles not drawn 
to scale

80o

4cm

6cm
70o

8cm

4cm

80o

70o

3.

3cm6cm
70o

30o

8cm

3cm

80o

70o

4.

4cm
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4cm

6cm
90o

30o

8cm

4cm

80o

70o
5.

3cm

6cm
90o

30o

8cm

4cm

60o

90o
6.

2cm

6cm

8cm

4cm

7.

2cm

6cm

8cm

4cm

8.

12cm

6cm
4cm 9.

12cm

6cm
4cm 10.
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② ③ ④

⑤ ⑥ ⑦ ⑧

Finding Lengths of Similar Triangles by Comparing Ratios Pairs of triangles are similar and not to scale!

①

4
𝑥

𝑥 = 

①
5 7

4:5 = :7

①

4 𝑥

𝑥 = 

3
8

5

𝑥 = 

7
10

𝑥 = 

8
14

5

𝑥 = 

11

𝑥 = 

14

7
𝑥 + 2

𝑥 = 

11
5

2𝑥

𝑥 = 

15 3

9

𝑥 𝑥

8

ସ
ହ

= ௫
଻

3𝑥 − 4

9

12

2𝑥 + 1 7𝑥
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Intelligent Practice – Find the length of every missing side Triangles not drawn 
to scale

12mm

20mm

x

10mm

x x
6mm 6mm

12mm
6mm

1. 2.

3. 4.
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Intelligent Practice – Find the length of every missing side Triangles not drawn 
to scale

x
6mm

12mm6mm

3mm

6mm
8mm

6.5.
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② ③ ④

⑤ ⑥ ⑦ ⑧

Finding Lengths of Similar Triangles using Equations Triangles are not to scale!

①

2
3

𝑥 5

𝑥 = 

①

3 5

𝑥 4

𝑥 = 

9

3
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12

3

𝑥

𝑥 = 

5
14

𝑥

𝑥 = 

5

𝑥 = 𝑦 = 

4

4

2
9 15

4

2
𝑥

12 𝑥
𝑦

𝑥 = 
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Similar Shapes 

(a) (b) (c) 

Triangles 𝐴 and 𝐵 are similar. Find the 
missing length 𝑥. 

 

The two rectangles shown are similar. Find 
the missing length 𝑥. 

 

 

Shapes 𝐴 and 𝐵 are similar. Find the 
length 𝑥. 

 

(d) (e) (f) 

The two triangles shown are similar. Find 
the missing length 𝑦. 

 

The two shapes shown are similar. Find 
the length 𝑥.  

 

Find the missing length 𝑦 cm. 

 

(g) (h) (i) 

Find the missing length 𝑥. 

 

Find the missing length 𝑥 in cm. 

 

Find the missing length 𝑦. 
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A

B C

D E

BC is parallel to DE 

(a) the length DE

(b) the perimeter of the triangle ADE

46 m

40 m

15 m

30 m

10 cm

5 cm

4 cm

10 cm
a

b

(1)

(2)

(3)

(4)
the triangles are similar

find ‘a’ and ‘b’

similarity questions

10 cm

the quadrilaterals are similar

12 cm

18 cm

6 cm
c

d

find ‘c’ and ‘d’

40o

4 cm

6 cm

10 cm 16 cm

e

F
g

the triangles are similar

find ‘e’ and ‘F’ and ‘g’
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A

B C

D E

38 m

34 m

14 m

28 m

similar triangle questions

(a) the length DE

(b) the length CE
A

B

C

D

E

15 m 12 m

2 m 10 m

(a) the length DE

(b) the length CE

10 m

2.5 m

20 m

17.5 m

a

b

(1)

(3)

(2)

(4)

18 m

30 m

21 m

k

15 m

w
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A

B C

D E

BC is parallel to DE 

(a) the length CE

(b) the length BC

18m

6m

10m

4m

(7)

A

B C

D E

BC is parallel to DE, find: 

(a) the length DE

(b) the perimeter of the triangle ADE

15 m

14 m

18 m

12 m
(6)

similar triangles
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Similar Triangles
Q1.

i) Find the scale factor between 
triangle ABE and triangle ACD

ii) Find the value of 𝑥
iii) Find the value of 𝑦

Q2.

i) Find the scale factor between 
ABE and ACD

ii) Find the value of 𝑥
iii) Find the value of 𝑦

Q3. 

i) How can you tell that ABE and 
BCD are mathematically 
similar?

ii) Find the value of 𝑥
iii) Find the value of 𝑦

Q4

i) Find the value of 𝑥
ii) Find the value of 𝑦
iii) Find the size of angle 𝜃

Q5. 

i) Find the value of 𝑥
ii) Hence, find the perimeter of 

trapezium ABDE

Q6. Find the value of 𝑥

Q7. [non-calculator] Given that 
tan 𝑥 = tan(𝑦), find the area of 
triangle ABC.

A

B

C

D

E

𝑦

12

6
8

𝑥

12

A

B

C

D

E
6

8

20

15

𝑦

𝑥

A

B

C

DE

6

4

15
𝑥

𝑦

8

A

B

C

D
E

𝜃

52°

74°

8.4

6.72
𝑥

𝑦

9.8

6.75

A

B

C
DE

𝑥

3.5

5

14.83.7

10

6

2𝑛 - 2

D

EF C B

A

3𝑛 - 5
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Exam Questions around Similar shapes

(3 marks)
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Similar Triangles in Real-Life

2) From a beach, Pablo is running up a hill. After running 300 metres he has 
gained 60 metres in height. At what height will Pablo be at after he 
runs another 500 metres? (Assume a constant gradient).

3) A car is travelling up an incline. After 5 minutes the car has travelled
3 km directly East and gained 500 metres in height. The top of the incline has 
a height of 900 m. How far East is the top from the base of the incline?

4) To estimate the height of a building, Ami walks 200 feet from its base
and plants a 2 m tall stick. Ami lines up the top of the building
and the top of the stick. At this point, Ami is 5 metres from the stick.
Estimate the height of the building if Ami’s eye level is the ground.

Extension) What if Ami’s eye level is 
at 1.6 metres?

5) Ship A is 15 km from Treasure Island & 
12 km North of the island. Ship B is 
8 km South & 6 km East of the island.
How far from the island is ship B?
How far West of the island is ship A?

A

B
6) A metal logo is made from 
cutting a similar triangle from
within a triangle.
Find lengths 𝑥 & 𝑦.

7) A car travels from the peak of an incline. 
After travelling 60 metres the car has
lost 15% of its original height.
How far will the car need to travel to
reach the bottom of the hill?

20 mm

𝑥

𝑦

8) Jia wants to create a trapezium from a 
triangular piece of wood. What lengths (𝑥 & 𝑦)
does she need to mark before cutting?

24 mm
40 mm

12 mm

9) Rex is using distance-finding binoculars.
The peaks of two mountains are in-line and
6 km & 8 km away. Rex knows the 
second mountain is 4.8 km high. He also knows
the mountains are 1600 m apart.
How tall is the smaller mountain?
Horizontally, how far is the smaller mountain from Rex? 

1) How tall is the smaller tree? 

12 m

10 m

3 m N
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AB 10	cm
BC 6	cm
AC

Area	of	ABC

AE 25	cm
DE

AD

Area	of	ADE

BE

CD

Area	of	BCDE

Area	of	ABD

BD

CE

Area	of	DCE

Area	of	DBE

Perimeter	ABC

Perimeter	AED
Perimeter	
BCDE

Perimeter	ABD

Angle	B34C

Angle	B 56D

Angle	C37E

Angle	A37D

AB

BC 7	cm
AC

Area	of	ABC

AE

DE

AD

Area	of	ADE

BE

CD 24	cm
Area	of	BCDE 252	cm2

Area	of	ABD

BD

CE

Area	of	DCE

Area	of	DBE

Perimeter	ABC

Perimeter	AED
Perimeter	
BCDE

Perimeter	ABD

Angle	B34C

Angle	B 56D

Angle	C37E

Angle	A37D

AB

BC

AC

Area	of	ABC

AE 68	cm
DE

AD 60	cm
Area	of	ADE

BE

CD

Area	of	BCDE

Area	of	ABD

BD

CE

Area	of	DCE

Area	of	DBE

Perimeter	ABC 40	cm
Perimeter	AED
Perimeter	
BCDE

Perimeter	ABD

Angle	B34C

Angle	B 56D

Angle	C37E

Angle	A37D

@nathanday314

Similar ShapesPythagoras and Trigonometry with…

A

B

C

E

D A

B

C

E

D A

B

C

E

D

@nathanday314
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BC 15	cm
CA 20	cm
AB 25	cm

AD

DB

CD

@nathanday314

Pythagorean Areas with…

A

B

C

D

Area	of	ABC

Area	of	ACD

Area	of	CBD

EA 6	cm
AB 8	cm
BE 10	cm

Area	of	ABE

Area	of	BCD

Area	of	BDE

Similar Shapes

A C

D

E

B

Show	that	angle	E-.D	is	a	right	angle.Show	that	triangles	ABC,	ACD	and	CBD	are	
similar.

Ratio	of	hypotenuses	
of	each	triangle

Ratio	of	areas
of	each	triangle

BC -	cm
CA .	cm
AB /	cm

AD

DB

CD

Area	of	ABC

Area	of	CAD

Area	of	BCD

Ratio	of	hypotenuses	
of	each	triangle

Ratio	of	areas
of	each	triangle

Area	of	trapezium	ACDE	(two	methods)

EA -	cm
AB .	cm
BE /	cm

Area	of	ABE

Area	of	BCD

Area	of	BDE

Area	of	trapezium	ACDE	(two	methods)
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Find ‘+’. Give your solution to 2 decimal places.

1)  tan 30 = !
"

2)  tan 45 = !
"

3)  sin 45 = !
"

4)  sin 45 = !
#

5) !
# = sin 45

6)  +	× sin 45 = 4

7)  +	× sin 30 = 4

8)  +	× cos 30 = 4

9)  +	× cos 30 = 8

10)  +	×	cos 31 = 8

Find ‘+’. Give your solution to 2 decimal places.

1)  cos 30 = "
!

2)  cos 45 = "
!

3)  sin 45 = "
!

4)  sin 45 = #
!

5)  sin 45 = $
!

6)  tan 45 = $
!

7)  tan 45 = !
$

8)  cos 45 = !
$

9)  cos 45 = $
!

10) $
! = cos 45
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A:
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t 
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e)

A)
B)

C)
D)

E)
F)

G
)

H)
I)

28
°

60
°

θ
θ

θ
θ

θ

θ

θ

O: Opposite
A:

 A
dj
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en

t
A: Adjacent

Tr
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:
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A:
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e 
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e)

A)
B)

C)
D)

E)
F)

G
)

H)
I)

28
°

60
°

θ
θ

θ
θ

θ

θ

θ

O: Opposite

A:
 A

dj
ac

en
t

A: Adjacent
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1. 2. 3.

4. 5. 6.

Identifying Hypotenuse, 
Opposite and Adjacent

x

Relative to the angle marked x, label the sides as H, O and A

H = hypotenuse
O = opposite
A = adjacent

x

x

x x x

A

O
H

x
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Label the triangles with hypotenuse, opposite and adjacent. 

𝜃

𝜃
𝜃

𝜃

𝜃

𝜃
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Highlight the relevant angle based on the labels

𝑎
𝐻

𝐻

𝐻

𝐻
𝐻

𝑜
𝑎

𝑎

𝑎

𝑜

𝑜
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1.

!

!

!!

!

!

40°

40°

40°

40°

40°

40°

40°

!
40°

12cm

2.

12cm

12cm

12cm

12cm

12cm12cm

12cm

3.

12cm

9.

8.

7.

6.

5.

4.

!

14cm

!
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Ch
oo

si
ng

 a
 T

rig
on

om
et

ric
 R

at
io

 to
 U

se

Fo
r e

ac
h 

tr
ia

ng
le

, d
ec

id
e 

w
he

th
er

 y
ou

 w
ou

ld
 u

se
…

SO
H

CA
H

or
 

TO
A

Opposite

Ad
ja

ce
nt𝜃

Opp

Ad
j𝜃= 

SO
H

①

= 
CA

H

= 
SO

H
= 

TO
A

= 
SO

H

= 
TO

A

= 
CA

H

= 
CA

H
= 

TO
A

= 
SO

H

𝜃

𝜃
𝜃 23

°
18

°
47

°

81
°

32
°

𝑎°

Ad
j

Adj

A

10 cm

H

Opp

O

O
6 

cm

②
③

④

⑤

⑥
⑦

⑧
⑨

⑩

Ch
oo

si
ng

 a
 T

rig
on

om
et

ric
 R

at
io

 to
 U

se

Fo
r e

ac
h 

tr
ia

ng
le

, d
ec

id
e 

w
he

th
er

 y
ou

 w
ou

ld
 u

se
…

SO
H

CA
H

or
 

TO
A

Opposite

Ad
ja

ce
nt𝜃

Opp

Ad
j𝜃= 

SO
H

①

= 
CA

H

= 
SO

H
= 

TO
A

= 
SO

H

= 
TO

A

= 
CA

H

= 
CA

H
= 

TO
A

= 
SO

H

𝜃

𝜃
𝜃 23

°
18

°
47

°

81
°

32
°

𝑎°

Ad
j

Adj

A

10 cm

H

Opp

O

O
6 

cm

②
③

④

⑤

⑥
⑦

⑧
⑨

⑩
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W
h
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ry
 R

at
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? 
 

La
be

l e
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 t
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 t
ri
an
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 w
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 o
pp

os
ite

 
(O

),
 a

dj
ac

en
t 

(A
) 

an
d 

hy
po

te
nu

se
 (

H
).

 
U

se
 t

hi
s 

to
 d

ec
id

e 
w

hi
ch

 r
at

io
 t

o 
us

e 
– 

si
n 

(S
O

H
),

 c
os

 (
C
A
H

) 
or

 t
an

 (
TO

A
).

 

 (a
) 

 
 

(b
) 

   (c
) 

 
 

(d
) 

     (e
) 

 
 

(f
) 

   (g
) 

 
 

(h
)  

 
 

 
 

    (i
) 

 
 

(j
)  

    (k
) 

 
 

(l
) 

    

W
h
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h

 T
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g
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ry
 R

at
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? 
 

La
be

l e
ac

h 
of

 t
he

 t
ri
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 w
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os
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(O

),
 a

dj
ac

en
t 

(A
) 

an
d 

hy
po

te
nu

se
 (

H
).

 
U
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 t

hi
s 

to
 d

ec
id

e 
w

hi
ch

 r
at

io
 t

o 
us

e 
– 

si
n 

(S
O

H
),

 c
os

 (
C
A
H

) 
or

 t
an

 (
TO

A
).

 

 (a
) 

 
 

(b
) 

   (c
) 

 
 

(d
) 

     (e
) 

 
 

(f
) 

   (g
) 

 
 

(h
)  

 
 

 
 

    (i
) 

 
 

(j
) 
 

    (k
) 

 
 

(l
) 
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Set up your equation

45

60

35

20

30

50

10

?

4

?

8

?

56

?

6

?

?

4
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Based on the equation – label the triangle.

𝑠𝑖𝑛40 =
𝑥
12 𝑐𝑜𝑠40 =

𝑥
12

𝑡𝑎𝑛40 =
𝑥
12

𝑐𝑜𝑠35 =
5
𝑥

𝑠𝑖𝑛30 =
4
𝑥

𝑡𝑎𝑛20 =
4
𝑥
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Finding Missing Lengths Part 1. Complete the examples in the table by finding the value of the labelled length. Round your answers to 3sf. 

Question 
 
Label diagram 

  
 
 
 
 

  
 

Choose the correct 
trigonometric ratio 

sin 𝜃 =
𝑜𝑝𝑝
ℎ𝑦𝑝

 cos 𝜃 =
𝑎𝑑𝑗
ℎ𝑦𝑝

 tan 𝜃 =
𝑜𝑝𝑝
𝑎𝑑𝑗

 tan 𝜃 = ௢௣௣
௔ௗ௝

  

Substitute in the values sin 43 =
𝑥

12.6
 cos 35 =

𝑦
8.3

 tan 28 =
𝑧

5.4
   

Solve the equation 
× 12.6                    × 12.6   
 

𝑥 = 12.6 sin 43 

× 8.3                    × 8.3   
 

𝑦 = 8.3 cos 35 
   

Round your answer 
(where appropriate) and 
give units 

𝑥 = 8.59 𝑐𝑚 (3𝑠𝑓)     

 

𝑥 
12.6 𝑐𝑚 8.3 𝑐𝑚 

5.4 𝑐𝑚 

3.12 𝑐𝑚 15.7 𝑐𝑚 

𝑤 𝑡 

𝑦 𝑧 
43° 

35° 28° 65° 
25° 

𝑜𝑝𝑝 

𝑜𝑝𝑝 

𝑜𝑝𝑝 
𝑜𝑝𝑝 

𝑎𝑑𝑗 

𝑎𝑑𝑗 

𝑎𝑑𝑗 

𝑎𝑑𝑗 

ℎ𝑦𝑝 
ℎ𝑦𝑝 

ℎ𝑦𝑝 

ℎ𝑦𝑝 
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Finding Missing Lengths Part 2. Complete the examples in the table by finding the value of the labelled length. Round your answers to 3sf. 

Question 
 
Label diagram 

  
 
 
 
 

  
 

Choose the correct 
trigonometric ratio 

tan 𝜃 =
𝑜𝑝𝑝
𝑎𝑑𝑗

 sin 𝜃 =
𝑜𝑝𝑝
ℎ𝑦𝑝

 tan 𝜃 =
𝑜𝑝𝑝
𝑎𝑑𝑗

 cos 𝜃 =
𝑎𝑑𝑗
ℎ𝑦𝑝

  

Substitute in the values tan 42 =
9.6
𝑥

 sin 67 =
12.3

𝑦
 tan 53 =

11.4
𝑧

   

Solve the equation (two 
steps to this) 

× 𝑥                             × 𝑥   
 

𝑥 𝑡𝑎𝑛 42 = 9.6 
 
÷ tan 42              ÷ tan 42   
 

𝑥 =
9.6

tan 42
 

× 𝑦                             × 𝑦   
 

𝑦 𝑠𝑖𝑛 67 = 12.3 
 
÷ sin 67              ÷ sin 67   
 

𝑦 =
12.3

sin 67
 

   

Round your answer 
(where appropriate) and 
give units 

𝑥 = 10.7 𝑐𝑚 (3𝑠𝑓)     

 

𝑥 

9.6 𝑐𝑚 

12.3 𝑐𝑚 
11.4 𝑐𝑚 

2.67 𝑐𝑚 

14.7 𝑐𝑚 

𝑤 

𝑡 
𝑦 

𝑧 42° 

67° 

53° 21° 
73° 

𝑜𝑝𝑝 

𝑜𝑝𝑝 𝑜𝑝𝑝 𝑜𝑝𝑝 
𝑎𝑑𝑗 

𝑎𝑑𝑗 

𝑎𝑑𝑗 

𝑎𝑑𝑗 
ℎ𝑦𝑝 

ℎ𝑦𝑝 
ℎ𝑦𝑝 

ℎ𝑦𝑝 
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Trigonometry (SOH CAH TOA) - Scaffolded Exercise - Finding a Side 

QuesƟon: 

(Label Sides) 

SOH CAH TOA 

Which RaƟo? 

SubsƟtute 

Rearrange 

Calculate 

(Round to 2DP) 

18m 

x m 

16° 

SOH CAH TOA 

A 

O 

tan(x°)= O      
A 

tan(16°)=  x       
18 

18 tan(16°)= x      

 x =   5.16m    

6cm 

x m 
37° 

5cm x cm 

58° 

2.7m 

x m 45° 3.2cm x cm 

51° 

5m 

x m 

45° 
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a)
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a)
b)

c)

d)
e)

f)

g)
h)

i)

tr
ig
on
om

et
ry
 
(s
id
es
)

1.
 

W
or

k 
ou

t t
he

 m
is

si
ng

 s
id

e 
le

ng
th

s 
co

rr
ec

t t
o 

1 
de

ci
m

al
 p

la
ce

.
M

at
ch

 y
ou

r a
ns

w
er

s 
to

 th
os

e 
at

 th
e 

bo
tto

m
. 

8c
m

39
°

?
49

°
10

cm

?

57
°

?

6c
m

35
°

8c
m

?
42

°
5c

m

?

28
°

?
6c

m

36
°?

4c
m

45
°

?12
cm

39
°

?
6c

m

2.
 

W
hi

ch
 o

f t
he

se
 c

al
cu

la
tio

ns
 w

ill
 w

or
k 

ou
t t

he
 le

ng
th

of
 th

e 
si

de
 m

ar
ke

d 
a ?

  

45
°

a

2
a)

 a
 =

 t
an

(4
5°

) 
× 

2
c)

 a
 =

 c
os

(4
5°

) 
× 

2

b)
 a

 =
 s

in
(4

5°
) 

× 
2

d)
 a

 =
  

sin
(4

5°
)

2
3.

 
W

or
k 

ou
t t

he
 p

er
im

et
er

 o
f e

ac
h 

of
 th

es
e 

tri
an

gl
es

, c
or

re
ct

 to
 th

e 
ne

ar
es

t c
en

tim
et

re
.

a)
b)

c)

39
°

51
°

8c
m

48
°

42
°

5c
m

61
°

12
cm

5.
6c

m
5.

5c
m

4.
9c

m
7.

5c
m

5.
6c

m
12

.8
cm

11
.0

cm
6.

2c
m

17
.0

cm

4.
a)

W
or

k 
ou

t t
he

 h
ei

gh
t o

f t
he

 is
os

ce
le

s 
tri

an
gl

e.
G

iv
e 

yo
ur

 a
ns

w
er

 c
or

re
ct

 to
 th

e 
ne

ar
es

t 0
.1

cm
.

b)
W

or
k 

ou
t t

he
 a

re
a 

of
 th

e 
is

os
ce

le
s 

tri
an

gl
e.

G
iv

e 
yo

ur
 a

ns
w

er
 c

or
re

ct
 to

 th
e 

ne
ar

es
t 0

.1
cm

2
.

42
°

12
cm

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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Find ‘*’. Give your solution to 2 decimal places.

1)  sin * = 0

2)  sin * = !
"

3)  sin * = #
"

4)  sin * = $
"

5)  sin * = %
"

6)  sin * = 1

7)  cos * = 0

8)  cos * = !
"

9)  cos * = #
"

10)  cos * = $
"

11)  cos * = %
"

12)  cos * = 1
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Trigonometry (SOH CAH TOA) - Scaffolded Exercise - Finding an Angle 

QuesƟon: 

(Label Sides) 

SOH CAH TOA 

Which RaƟo? 

SubsƟtute 

Inverse 

Calculate 

(Round to 1DP) 

5 m 
16 m 

x° 

SOH CAH TOA 

H 
O 

sin(x°)= O      
H 

sin(x°)= 5       
16 

x° = sin-1(5/16)      

 x =   18.2°    

10m 

15.3 m 
x° 

12cm 5.3 cm 

x° 
1.2m 

0.5m 
x° 

12cm 

15 cm 
x° 

20cm 
11.7cm 

x° 
1.3m 
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Tr
ig

on
om

et
ry

: F
in

di
ng

 A
ng

le
s

a8 
cm

b

9 
cm

c

11
 c

m

d

6 
cm

e8 
cm

f

11
 c

m

g7 
cm

h
6 

cm

i9 
cm

j
4 

cm
k

6 
cm

l

5 
cm

m
8 

cm

n

10
 c

m

o

6 
cm

N
ot

 d
ra

w
n 

ac
cu

ra
te

ly
.

Fi
nd

 e
ac

h 
an

gl
e 

to
 1

 d
p.

5 
cm

12
 c

m

5 
cm

9 
cm

3 
cm

2 
cm

5 
cm

7 
cm

8 
cm

6 
cm

10
 c

m

9 
cm

2 
cm

17
 c

m
10

 c
m

Tr
ig

on
om

et
ry

: F
in

di
ng

 A
ng

le
s

a8 
cm

b

9 
cm

c

11
 c

m

d

6 
cm

e8 
cm

f

11
 c

m

g7 
cm

h
6 

cm

i9 
cm

j
4 

cm
k

6 
cm

l

5 
cm

m
8 

cm

n

10
 c

m

o

6 
cm

N
ot

 d
ra

w
n 

ac
cu

ra
te

ly
.

Fi
nd

 e
ac

h 
an

gl
e 

to
 1

 d
p.

5 
cm

12
 c

m

5 
cm

9 
cm

3 
cm

2 
cm

5 
cm

7 
cm

8 
cm

6 
cm

10
 c

m

9 
cm

2 
cm

17
 c

m
10

 c
m
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Which angle does each of the following equations calculate? 

!
4cm

3cm

"
12cm

5cm

#
8cm

15cm

$ % &
17cm13cm5cm

!"#$ = 3
5 !"#$ = 8

17 +,!$ = 8
17

$ = tan!" 158

01#$ = 3
4

!"#$ = 12
1301#$ = 15

8 $ = cos!" 35
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Tr
ig

on
om

et
ry

: F
in

di
ng

 A
ng

le
s 

&
 L

en
gt

hs
N

ot
 d

ra
w

n 
ac

cu
ra

te
ly

.
Fi

nd
 e

ac
h 

an
gl

e
or

le
ng

th
to

 1
 d

p.

a
8 

cm

35
°

b

9 
cm12

 c
m

c

11
 c

m 5 
cm

d
6 

cm
48

°
e

8 
cm

18
°

f

11
 c

m

2 
cm

g

7 
cm

46
°

h
6 

cm

i9 
cm

7 
cm

8 
cm

j
5 

cm
49

°
k

6 
cm

37
°

l

5 
cm

9 
cm

m

8 
cm

16
°

n

10
 c

m 17
 c

m
o

8 
cm

38
°

Tr
ig

on
om

et
ry

: F
in

di
ng

 A
ng

le
s 

&
 L

en
gt

hs
N

ot
 d

ra
w

n 
ac

cu
ra

te
ly

.
Fi

nd
 e

ac
h 

an
gl

e
or

le
ng

th
to

 1
 d

p.

a
8 

cm

35
°

b

9 
cm12

 c
m

c

11
 c

m 5 
cm

d
6 

cm
48

°
e

8 
cm

18
°

f

11
 c

m

2 
cm

g

7 
cm

46
°

h
6 

cm

i9 
cm

7 
cm

8 
cm

j
5 

cm
49

°
k

6 
cm

37
°

l

5 
cm

9 
cm

m

8 
cm

16
°

n

10
 c

m 17
 c

m
o

8 
cm

38
°



Fluency Practice

Page 216

Mixed Trigonometry 
(a) (b) (c) (d) 

   
 

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

 

 
  

(i) (j) (k) (l) 
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a)
b)

c)

d)
e)

f)

g)
h)

i)

tr
ig
on
om

et
ry
 
(a
ng
le
s)

1.
 

W
or

k 
ou

t t
he

 a
ng

le
s 

m
ar

ke
d 
θ i

n 
th

es
e 

tri
an

gl
es

, c
or

re
ct

 to
 th

e 
ne

ar
es

t d
eg

re
e.

M
at

ch
 y

ou
r a

ns
w

er
s 

to
 th

os
e 

at
 th

e 
bo

tto
m

. 

2.
 

Fo
r t

he
 tr

ia
ng

le
 to

 th
e 

rig
ht

, w
hi

ch
 c

al
cu

la
tio

ns
 a

re
 c

or
re

ct
? 

S
el

ec
t a

ll 
th

at
 a

pp
ly

.  

θ 
12

 

13
 

3.
 

Fo
r t

he
 tr

ia
ng

le
 to

 th
e 

rig
ht

, 
w

hy
 is

 th
is

 c
al

cu
la

tio
n 

no
t c

or
re

ct
? 

 
θ 

=
  c

os
- 1

4 10
θ 10

 

4 

5 
a)

θ 
=

 si
n-

1
12 13

b)
θ 

=
 c
os

- 1
5 12

c)
θ 

=
 ta

n-
1

5 12
d)

θ 
=

 si
n-

1
5 13

4.
 

In
 th

e 
di

ag
ra

m
, A

E
 a

nd
 B

D
 a

re
st

ra
ig

ht
 li

ne
s.

W
or

k 
ou

t t
he

 s
iz

e 
of

 C
E

D
,

co
rr

ec
t t

o 
th

e 
ne

ar
es

t d
eg

re
e.

59
°

53
°

25
°

48
°

51
°

66
°

69
°

40
°

37
°

θ

θ
θ

θ

θ
θ

θ
θ

θ

9c
m

6c
m

5c
m

3c
m

4c
m 11

cm

5c
m

12
cm

7c
m

16
cm

8c
m

10
cm

6c
m

10
.2

cm

13
.1

cm

6.
8c

m

5.
1c

m
3.

7c
m4.

8c
m

38
°

A B
C

D

E

3c
m

7c
m

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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igo
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try
	

Vi
de
o	3
29
,	3
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,	3
31
	on
	w
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s.c
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� � Qu
es
tio
n	1

:	
Fin

d	t
he
	si
ze
	of
	th
e	m

iss
ing

	an
gle
s	i
n	t
he
	tr
ian

gle
s	b
elo
w.
	

	 (a
)	

	
	

	
(b
)	

	
	

	
	

(c)
			

	

�
				
				
				
	

	 (d
)	

	
	

	
(e
)	

	
	

	
	

(f)
			

	

				
		�

	

	 (g
)	

	
	

(h
)	

	
	

	
	

(i)
			

	

�
	

	 (j)
	

	
	

	
(k
)	

	
	

	
	

(l)
			

	

�
	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
19

Cli
ck
	he
re

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
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�
   

   
   

   
   
�

!
Tr
igo
no
me

try
	

Vi
de
o	3
29
,	3
30
,	3
31
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	2

:	
Fin

d	t
he
	le
ng
th
s	o
f	t
he
	si
de
s	l
ab
ell
ed
	x	
be
low

.	
	 (a
)	

	
	

	
(b
)	

	
	

	
	

(c)
			

	

		�
	

	
	

	
	

	
	

	 	 (d
)	

	
	

	
	

(e
)	

	
	

	
(f)
	

� (g
)	

	
	

	
	

(h
)	

	
	

	
(i)
	

(j)
	

	
	

	
(k
)	

	
	

	
	

(l)
			

	

©
 C

O
R

BE
TT

M
AT

H
S 

20
19
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�
   

   
   

   
   
�

!
Tr
igo
no
me

try
	

Vi
de
o	3
29
,	3
30
,	3
31
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	3

:	
Fin

d	t
he
	si
ze
	of
	th
e	m

iss
ing

	an
gle
s/
sid
es
	la
be
lle
d	x
	be
low

.	

(a
)	

	
	

	
(b
)	

	
	

	
	

(c)
			

	

�
	

	 (d
)	

	
	

	
(e
)	

	
	

	
	

(f)
		

�
	

�
	

In
	ea
ch
	qu

es
tio
n,	
dr
aw
	a	
dia

gr
am

	un
les
s	i
t	h
as
	be
en
	gi
ve
n.	

Qu
es
tio
n	1

:	
A	4

	m
etr
e	l
on
g	l
ad
de
r	i
s	p
lac
ed
	ag
ain

st	
a	w

all
.	T
he
	an
gle
	be
tw
ee
n	t
he
	la
dd
er
	an
d	

	
	

th
e	g
ro
un
d	i
s	7
5°
.	H
ow
	fa
r	u
p	t
he
	w
all
	do
es
	th
e	l
ad
de
r	r
ea
ch
?	

Qu
es
tio
n	2

:	
A	5

	m
etr
e	l
on
g	l
ad
de
r	i
s	p
lac
ed
	ag
ain

st	
a	w

all
.	It
	re
ac
he
s	4
.3	
me

tre
s	u
p	t
he
	w
all
.	

	
	

W
ha
t	is
	th
e	a
ng
le	
be
tw
ee
n	t
he
	la
dd
er
	an
d	t
he
	gr
ou
nd
?	

Qu
es
tio
n	3

:	
A	l
ad
de
r	i
s	p
lac
ed
	ag
ain

st	
a	w

all
.		

	
	

Th
e	b
as
e	o
f	t
he
	la
dd
er
	is
	4	
foo

t	f
ro
m	
th
e	b
ot
to
m	
of	
th
e	w

all
.		

	
	

Th
e	a
ng
le	
be
tw
ee
n	t
he
	la
dd
er
	an
d	t
he
	gr
ou
nd
	is
	80

°.		
	

	
W
ha
t	is
	th
e	l
en
gth

	of
	th
e	l
ad
de
r?	

	 Qu
es
tio
n	4

:	
A	r
ec
tan

gle
	is
	12

cm
	lo
ng
	an
d	5

cm
	w
ide

.	F
ind

	th
e	s
ize
	of
	th
e	a
ng
le	
ma

rk
ed
	x.
	

	 Qu
es
tio
n	5

:	
(a
)	F
ind

	th
e	l
en
gth

	of
	AC

.	
	

	
(b
)	F
ind

	th
e	l
en
gth

	of
	AB

.	
	

	
(c)
	Fi
nd
	th
e	p
er
im
ete
r	o
f	t
ria
ng
le	
AB
C.	

	
	

(d
)	F
ind

	th
e	a
re
a	o
f	t
ria
ng
le	
AB
C.	

Ap
ply

©
 C

O
R

BE
TT

M
AT

H
S 

20
19
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Vi
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29
,	3
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,	3
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	on
	w
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.co
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s.c
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Qu
es
tio
n	6

:	
A	h

eli
co
pt
er
	le
av
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	A	
an
d	Z
lie
s	4
0	m

ile
s	d
ue
	ea
st.
	Th

en
	th
e	h
eli
co
pt
er
	Zli
es
		

	
	

10
	m
ile
s	d
ue
	so
ut
h	a
nd
	ar
riv
es
	at
	B.
	W
or
k	o
ut
	th
e	b
ea
rin
g	o
f	B
	fr
om

	A.
	

Qu
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tio
n	7

:	
A	b

oa
t	le

av
es
	a	
po
rt	
an
d	s
ail
s	5
5k
m	
du
e	w

es
t	a
nd
	th
en
	30

km
	du

e	n
or
th
	an
d		

	
	

ar
riv
es
	at
	an
	oi
l	r
ig.
	W
ha
t	is
	th
e	b
ea
rin
g	o
f	t
he
	oi
l	r
ig	
fro
m	
th
e	p
or
t?	

Qu
es
tio
n	8

:	
Sh
ow
n	i
s	a
n	i
so
sc
ele
s	t
ria
ng
le.
	Ca
lcu
lat
e	i
ts	
ar
ea
.	

�
	

	 Qu
es
tio
n	9

:	
Sh
ow
n	i
s	a
	rh
om

bu
s	o
f	s
ide

	le
ng
th
	10

cm
.		

	
	

Ca
lcu
lat
e	i
ts	
ar
ea
.	

Qu
es
tio
n	1

0:	
Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
	in
	th
e	q
ue
sti
on
	be
low

?	

�
	

	 �
An
sw
er
s

©
 C

O
R
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TT

M
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H
S 
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	he
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18
°

12
 c

m

68
°

6 cm

95
°

88
°

21
0°

11
0°

4 
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4 
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20
°

Tr
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w
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t f
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m

 th
e 

bo
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om
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f t
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 to
w
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.
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n 
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e 
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u 
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 𝑥
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Using Trigonometric Functions to Find Lengths not drawn accurately

58°

8

27°

3

𝑎 𝑏
51°

9

28°
12

𝑐

𝑑 64°
6

𝑒

49°

9

𝑓

78° 15

𝑔
49°

6

ℎ

19°

8
𝑖

55°
52°

10

𝑜

59°
13

𝑗

71° 53°

𝑘4

8

56° 41°

𝑙

6

11

32°
21°

𝑚

53°

27°

9
𝑛

14 Answers
8.8 6.6 7.8 7.7 8.5 8.1 12.3

13.6 11.1 3.9 5.7 15.3 6.8 9.4
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In each triangle, find the missing length indicated by a letter.

18𝑐𝑚

61°

𝑎
12𝑐𝑚

27°

𝑏
𝑐

29°

Question 1 Question 2 Question 3

Question 4 Question 5 Question 6

9𝑐𝑚

50°

𝑑
𝑒

38°

8𝑐𝑚

62°

𝑓

5.4𝑐𝑚
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13 Answers
60.9 84.0 31.0 50.4 61.0 70.6

75.4
65.8 25.4 20.0 49.4 19.7 48.2

Using Trigonometric Functions to Find Angles not drawn accurately

8

3

𝑎

𝑏
7

7

9

12𝑐
𝑑

6

14
5

𝑒

9

7

𝑓
6

15𝑔

15.5

4

ℎ11

8

𝑖

8.5 12.5
𝑗

11.4

𝑛
6

13

9

6

𝑚
10

4

12

𝑜 10

12

8

7

10

𝑙

8

11

8 9

𝑘
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Fi
n

d
in

g
 A

n
g

le
s 

U
si

n
g

 T
ri

g
on

om
et

ry
 

 Fi
nd

 t
he

 v
al

ue
 o

f 
th

e 
la

be
lle

d 
an

gl
es

. 
 (

a)
 

 
  
  
  
(b

) 
 

      (
c)

 
 

 
  
(d

) 
 

      Fi
nd

 t
he

 v
al

ue
 o

f 
th

e 
la

be
lle

d 
an

gl
es

. 
 (

e)
 

 
 

(f
) 

 
       
  
  

  
  

  
(g

) 
 

 
  

  (h
) 

  
 

 
 

(i
) 

 
 

 
 

 (j
)  

    
 

 Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
s.

 
(k

) 
   

Fi
n

d
in

g
 A

n
g

le
s 

U
si

n
g

 T
ri

g
on

om
et

ry
 

 Fi
nd

 t
he

 v
al

ue
 o

f 
th

e 
la

be
lle

d 
an

gl
es

. 
 (

a)
 

 
  
  
  
(b

) 
 

      (
c)

 
 

 
  
(d

) 
 

      Fi
nd

 t
he

 v
al

ue
 o

f 
th

e 
la

be
lle

d 
an

gl
es

. 
 (

e)
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14 Answers
13.6 19.7 12.5 61.0 9.4 60.9 20.0
11.1 6.6 15.3 84.0 7.8 50.4 48.2

Using Trigonometric Functions to Find Angles & Lengths not drawn accurately

8

𝑎

7
9

𝑏

6 27°

3

𝑐 28°
12

𝑑
5

𝑒

9

49°

9

𝑓

78° 15

𝑔

4

ℎ11

8

𝑖

8.5
59°

13

𝑗

7

10

𝑘

8 8
34°

41°

𝑙

6

6

𝑚
10

4

12

𝑜 10

12

8

𝑛
6

13

9
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① ② ③ ④

⑤ ⑥ ⑦ ⑧

⑨ ⑩ ⑪ ⑫

Solving Trigonometry Questions Involving Length & Angles

11 Answers 11.7 59.3 66.1 17.7 19.4 60.949.8 46.9 10 13.3 57.4

47°

20 cm

𝑎 71°

12 cm

𝑏

64°
10 cm

𝑐
24°

6 cm

𝑑

16 cm
15 cm

NOT TO SCALE

6 cm

16 cm

26°

15 cm

11 cm

14 cm 𝑒

11 cm

7 cm

𝑔 12 cm

ℎ

8 cm

What statement can we make about
these two triangles?

29°

13 cm
15°

𝑖

21°

𝑗 12 cm

𝑘

25°

4 cm

15 cm

𝑏

25°

16 cm

4°

𝑙

49°
𝑓

3 cm

68°

7 cm
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Trigonometry Revision 

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

Find the value of 𝑥, to 1 
decimal place. 

 

Find the value of 𝑦 to 3 
significant figures. 

 

Find angle 𝑥, to 1 decimal 
place. 

 

Find the value of 𝑎, to 1 
decimal place. 

 

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

Find angle 𝐴𝐶𝐵 to 3 significant 
figures. 

 

Find the perimeter of the 
triangle to 1 decimal place. 

 

Find angle 𝑥 to 3 significant 
figures. 

 

Find the area of the isosceles 
triangle to 1 decimal place. 

 

(i) (j) (k) 

Find the length 𝑥 to 3 significant figures. 
 

Find the value of 𝑥, giving your answer to 
3 significant figures. 

 

Find the exact value of 𝑥. 
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TRIGONOMETRY 
SOH CAH TOA (MIXED)

 
Ref: G452.6R1 
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A1 Find length AB 
 

 

A2 Find length AB 
 

 

A3 Find angle BAC 

 

A4 Find length AC 

 

B1 Find angle ACB 

 

B2 Find length BC 

 

B3 Find length AC 

 

B4 Find angle ACB 

 

C1 Find length CD 
 

 

C2 Find angle CBD 
 

 

C3 Find angle BAC 
 

 

C4 Find length CD 
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 d

ia
gr

am
 fr

om
 t

he
 in

fo
rm

at
io

n 
gi

ve
n.

  A
ss

um
e 

a 
ri

gh
t-

an
gl

ed
 t

ri
an

gl
e 

is
 

us
ed

 in
 e

ac
h 

ca
se

. 
 R

em
em

be
r:
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3 km

Practical Trigonometry Problems

Jim tries to swim across this river from A to B.
The river is 35 m wide.
The current pushes him 20 m downstream to C.
What angle did Jim travel at? (𝑎)

A

BC

𝑎

Rakesh tries to swim across this river from A to B.
The current pushes him 18 m downstream.
His angle of travel is 42°.
How wide is the river?

A

B

20 m

35 m

42°

Hei tries to swim directly across a river from A.
The current creates an angle of travel of 56°.
In total she swims 43 m
How wide is the river?
How far is Hei pushed downstream from her target?

A

Jo tries to swim directly across a
58 m wide river, 38 m before a waterfall.
The current creates an angle of travel of 33°.
Does Jo make it across before the waterfall?W

at
er

fa
ll

A river’s current has a speed of 0.5 metres per second.
Jo swims at 1.5 m/s.
At what angle (towards the current) does Jo 
need to swim to travel perpendicular to the riverbank?

1)

2)

3)

4)

5)

A runway is 5 km directly North from a plane coming to land.
The wind is coming directly from the East.
If the pilot does not fly into the wind, the wind will push 
the plane 3 km West & off course.
At what angle (from North) should the pilot fly?

5 km
𝑎

A plane is 15 km from a runway. A crosswind will push the plane
5.5 km perpendicular to the runway if not corrected for.
At what angle (towards the crosswind) should the pilot fly? 

A plane’s engine propels it forward at 200 m/s.
A crosswind pushes the plane directly sideways at 35 m/s.
How far does the plane actually travel in one second? (its groundspeed)
At what angle does the plane fly relative to where it is pointed?

A plane maintains a groundspeed of 270 m/s directly North.. 
To maintain its heading, the plane is angled 15° into a crosswind.
What is the speed of the crosswind?

A plane’s engine propels it forward at 305 m/s.
The plane is angled into a 45 m/s crosswind.
What is the plane’s angle relative to its direction of travel?
What is the plane’s groundspeed?

6)

7)

8)

9)

10)
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Practical Problems using Trigonometry Diagrams are not to scale.

10 m

11 m

1) In the UK, a wheelchair ramp must have a 
maximum gradient of  1:12  (rise : run)
What angle should a ramp make with the horizontal?

2) An architect designs this ramp next to some stairs. Is the ramp legal?

3) The diagram shows one step from a set of 20 steps. 
If a ramp starts at the bottom of the first step & 
has an angle of 4°, how long does it need to be? 15 cm

25 cm

6) Heavy snowfall lands on the side of a mountain. An avalanche will 
happen if the slope angle (from the ground) is greater than 38°.
Will an avalanche hit the house? 

360 m

450 m

7) In a village in the Alps, roofs must be built at least a 30° roof angle to 
let snow fall. An architect designs this roof with the ‘ridgeline’ in the middle.
Is the design legal?

15 m

5.5 m
9 m

8) In tropical climates, a roof should have a minimum slope of 7° to 
ensure rain runoff. If a building is 26 m wide, 
what is the minimum length of the roof?

4) A volcano is 1867 m high. Jae starts at sea level and walks 4.6 km to the top. 
At what average angle did he walk?

9) The basin of a walk-in shower needs to be angled at a minimum of 1.5°.
If the basin is square, with a length of 1.3 m & the drain is in one corner,
how high should the opposite corner be (in cm)?

10) Kim is directly West of the peak of a mountain. She walks 1 km directly south.
The mountain is now on a bearing of 084° (from North) from Kim.
What is the horizontal distance from Kim to the mountain?

The mountain peak is at an angle of elevation of 21°. 
How high is the mountain?

5) A palm tree will fall if it leans more than 28° from the vertical. 
If a palm tree is 15 m tall, how far can its top overhang 
its base without it falling?
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Angles of Elevation & Depression
Jack is standing in a park – ignore his height.

He is 75 m from a tree. The top of the tree is 82 m away.
What is the angle of elevation from Jack to the top of the tree?

A cloud is 960 m East of Jack at a height of 380 m.
What is the angle of elevation from Jack to the cloud?

A zip wire starts on a hill 135 m high.
Assume it ends at a height of 0 m.

The wire is 440 m long.
At what angle of depression does a passenger travel?

Is this angle constant?

A control tower is monitoring two planes.
From the top of the tower (60 m) plane 1 has

an angle of elevation of 24° and is 450 m from the tower.
How high is plane 1?

Plane 2 is 132 m high at an angle of elevation of 8° from the tower.
How far away is plane 2 from the tower?

A UFO takes off, travels 7.2 km and 
is at an angle of elevation of 76° from its launch pad.

A 2nd UFO is a horizontal distance of 8.4 km and 
an angle of depression of 17° from the 1st UFO.

How high is the 2nd UFO? 
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Pythag. with Basic Trig. (Lengths) Lengths are centimetres. not to scale

10 Answers 13.6 15.9 11.1 20.2 18.1
12.9 10.4 25.3 13.1 4.7

12

825°

𝑎
𝑏

7

12
20

1048°

24°
𝑐

9

24

𝑑

20

𝑓

19
17

𝑔

𝑖

2117

𝑘

𝑒

8

11

26

8 7

17
𝑙

30°

112°

65°

56°

35°

68°

96°
16

𝑗 7

29°

16

18

51°

ℎ
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Perplexing Perimeters? 

    

    

    

    

Work out the perimeter of each triangle to 2 d.p. Cross of your answers from those on the right as you go.  

45.73 

17.08

2.37 

24 

2.41 

30.81 

21.60 

11.76 

17.50 

13.83 

36 
31.94 

24.05 

20.49 
19.31 

40.97 

www.MathsPad.co.uk 

A 

E 

I 

M 

B 

F 

J 

N 

C 

G 

K 

O 

D 

H 

L 

P 
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1. 2. 3. 4.

5. 6. 7. 8.

9. 10. 11. 12.

15 cm

20°

15 cm

20°

15
 cm

20°

20 cm

15
 cm

15
 cm

20°

15 cm

20°

15 cm

20°

20 cm

15
 cm

20 cm

15
 cm

°

15 cm

20 cm

°

20 cm

15
 cm

°

15 cm

20°

°
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13. 14. 15. 16.

17. 18. 19. 20.

21. 22. 23. 24.

20 cm

15°

20
 cm 15°

20
 cm 15°

20 cm
15°

20 cm
15°

20 cm

15°

20 cm

°

15°

20 cm

15
 cm

20 cm
15°

20 cm

15°

20
 cm 15°

20 cm
15°

°

Area = 

Perimeter = 

Area = Perimeter = 
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25. 26. 27. 28.

29. 30. 31. 32.

33. 34. 35. 36.

15°

20
 m

m

15°20°

20 cm

15 cm

20 cm

15 cm

15
 m

m

20°

20 cm

Area = Area = 15 cm2Area = 20 cm2 Area = 20 cm2 

Area = 15 cm2

Area = 15 cm2 Area = 15 cm2 Perimeter = 15 cm 

Area = 20 cm2 Perimeter = 15 m Perimeter = 15 cm 

Perimeter = 20 cm 

Perimeter = 20 cm Perimeter = 20 cm Perimeter =Perimeter = 
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2cm
7m

6m

n

12cm

13cm

12cm

p

m40o

50o

d

6mm

a

b

10mm

6cm

2.5ft

2ft

8m

c

e

15ft

f

15o

g

j

k

10mm

10m

i

24m

35o

50o

70o

r

q
25m

15m
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2cm
47o

10cm

12cm

10cm

8cm

f

d

58o

75o v

6mm

s
t

10mm

6ft

52o

15m

u

w

9ft

x

18o

y

25o

30m

20m

7ft

66o 36m

22o

e
12m

9m

z

40o

b

a7mm

11cm

g

c
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Tricky Trapeziums A

10 cm
8 cm

6.5 cm

44°

1) Find the area of this shape (2dp).

12.5 cm
7.5 cm

3 cm

35°

2) Find the area 
of this shape (2dp).

6 cm4.8 cm

𝑥

3) Find the size of angle 𝑥 (2dp).

10 cm

8 cm

7 cm
4 cm

4.5 cm

4) Find the size of angle 𝑦 (2dp).

𝑦

17 cm



Fluency Practice

Page 284

Tricky Trapeziums B

𝑥 cm
7 cm

5 cm5) Find the value of 𝑥 (2dp).

16 cm
16.5 cm

6.5 cm

36°

47°

22 cm

𝑦 cm

5.7 cm

8.3 cm

58°

6) Find the 
value of 𝑦 (2dp).

𝑧 cm
6.2 cm

9 cm

71°

7) Find the value of 𝑧 (2dp).

5 cm

8) Find the value of 𝑖 (2dp).
31.5 cm

𝑖°
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39
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