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Writing Ratios 
 

For each of the diagrams below: 
i Write down the ratio of shaded shapes to unshaded shapes 

ii Write down the ratio of unshaded shapes to shaded shapes 
iii Write down the fraction of shaded shapes 
iv Write down the fraction of unshaded shapes 

 
a  
 

b  

c  d  

e  f  

g  h  
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Simplify:

1) 10 ∶ 16

2) 16 ∶ 10

3) 8 ∶ 10

4) 4 ∶ 5

5) 4.5 ∶ 5

6) 32 ∶ 24

7) 32 ∶ 48

8) 64 ∶ 96

9) 64 ∶ 96 ∶ 20

10) 128 ∶ 96 ∶ 40

11) !"
!#

12) 50p ∶ £1.50

13) $
!"

14) !#
%"

15) &%
%"

16) 50 cm ∶ 1.5 m

17) 60 minutes ∶ 1 hour

18) #'
'"

19) 600 seconds ∶ 2.5 minutes

20) 28 ∶ 42 ∶ 28

21) 10: ∶ 16:

22) 10: ∶ 16;

23) 10:% ∶ 16:

24) 50p ∶ £2.70

25) 32:; ∶ 16;=

26) 32;: ∶ 16=;

27) 1.5 km ∶ 400 m

28) 30:%; ∶ 18;%:

29) 18:&;% ∶ 24;':%

30) 18:&;% ∶ 24;':% ∶ 21:=



Fluency Practice
1) Write the ratio 1520 kg ∶ 240000 g in its simplest form.

2) Write the ratio 1400 kg ∶ 350000 g in its simplest form.

3) Write the ratio 35000 g ∶ 95 kg in its simplest form.

4) Write the ratio 450000 g ∶ 90 kg in its simplest form.

5) Write the ratio 360 cl ∶ 80 ml in its simplest form.

6) Write the ratio 96 litres ∶ 9000 cl in its simplest form.

7) Write the ratio 3000 mm ∶ 200 cm in its simplest form.

8) Write the ratio 120 km ∶ 120000 m in its simplest form.

9) Write the ratio 140 ml ∶ 20 cl in its simplest form.

10) Write the ratio 180 km ∶ 600000000 mm in its simplest form.
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1) The ratio of 7 ∶ 8 is 3 ∶ 2

7 is  
?
? of the whole

2) The ratio of 7 ∶ 8 is 3 ∶ 2

8 is  
?
? of the whole

3) The ratio of 7 ∶ 8 is 3 ∶ 1

8 is  
?
? of the whole

4) The ratio of 7 ∶ 8 is 3 ∶ 1

8 is  
?
? of 7

5) The ratio of 7 ∶ 8 is 4 ∶ 1

8 is  
?
? of 7

6) The ratio of 7 ∶ 8 is 4 ∶ 1

7 is  
?
? of 8

7) The ratio of 7 ∶ 8 is 8 ∶ 2

7 is  
?
? of 8

8) The ratio of 7 ∶ 8 is 2 ∶ 8

7 is  
?
? of 8

9) The ratio of 7 ∶ 8 is 3 ∶ 9

7 is  
?
? of 8

10) The ratio of 7 ∶ 8 is 3 ∶ 10

7 is  
?
? of 8

11) The ratio of 7 ∶ 8 is 3 ∶ 10

8 is  
?
? of 7

12) The ratio of 7 ∶ 8 is 3 ∶ 10

8 is  
?
? of the whole

13) The ratio of 7 ∶ 8 is 10 ∶ 3

8 is  
?
? of the whole

14) The ratio of 7 ∶ 8 is 10 ∶ 3

the whole is  
?
? of 8

15) The ratio of 7 ∶ 8 is ? ∶ ?

7 is  
"
# of 8

16) The ratio of 7 ∶ 8 is ? ∶ ?

7 is  
"
# of the whole

17) The ratio of 7 ∶ 8 is : ∶ ;

7 is  
?
? of the whole

18) The ratio of 7 ∶ 8 is : ∶ ;

7 is  
?
? of 8
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1) The ratio of red balls to green balls in a bag is 1 ∶ 3. What fraction of the balls are red?

2) The ratio of red balls to green balls in a bag is 1 ∶ 3. What fraction of the balls are green?

3) The ratio of red balls to green balls in a bag is 3 ∶ 1. What fraction of the balls are green?

4) The ratio of red balls to green balls in a bag is 4 ∶ 1. What fraction of the balls are green?

5) The ratio of red balls to green balls in a bag is 4 ∶ 1. What fraction of the balls are red?

6) The ratio of red balls to green balls in a bag is 8 ∶ 1. What fraction of the balls are red?

7) The ratio of red balls to green balls in a bag is 2 ∶ 1. What fraction of the balls are red?

8) The ratio of red balls to green balls in a bag is 4 ∶ 2. What fraction of the balls are red?

9) The ratio of red balls to green balls in a bag is 4 ∶ 4. What fraction of the balls are red?

10) The ratio of red balls to green balls in a bag is 1 ∶ 1. What fraction of the balls are red?

11) The ratio of red balls to green balls in a bag is 1 ∶ 1. What fraction of the balls are green?

12) The ratio of red balls to green balls in a bag is 1 ∶ 5. What fraction of the balls are green?

13) The ratio of red balls to green balls to blue balls in a bag is 1 ∶ 5 ∶ 2. What fraction of the balls 
are green?

14) The ratio of red balls to green balls to blue balls in a bag is 1 ∶ 5 ∶ 2. What fraction of the balls 
are red?

15) The ratio of red balls to green balls to blue balls in a bag is 3 ∶ 5 ∶ 2. What fraction of the balls 

are red?

16) The ratio of red balls to green balls to blue balls in a bag is 9 ∶ 15 ∶ 6. What fraction of the 

balls are red?
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Do not round your answers!
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1) Claire and John share some money in the ratio 3 ∶ 2. Claire receives 
£18. How much does John receive?

2) Claire and John share some money in the ratio 6 ∶ 4. Claire receives 
£18. How much does John receive?

3) Claire and John share some money in the ratio 3 ∶ 2. Claire receives 
£36. How much does John receive?

4) Sandy and Mark share some sweets in the ratio 1 ∶ 4. Mark receives 
48 sweets. How many does Sandy receive?

5) Sandy and Mark share some sweets in the ratio 1 ∶ 9. Mark receives 
18 sweets. How many does Sandy receive?

6) George and Joe share some sweets in the ratio 1 ∶ 9. Joe receives 
18 sweets. How many sweets are shared in total?

7) George and Joe share some sweets in the ratio 7 ∶ 9. Joe receives 
18 sweets. How sweets are shared in total?

8) Huda, Nicole and Bethan share some sweets in the ratio 7 ∶ 8 ∶ 9. 
Huda receives 14 sweets. How many sweets do Nicole and Bethan 
each receive?

9) A piece of wood is split into three pieces into the ratio 7 ∶ 8 ∶ 9. The 
smallest piece of wood is 21cm. Work out the length of the other two 
pieces.

10) A piece of wood is split into three pieces into the ratio 3 ∶ 6 ∶ 5. The 
smallest piece of wood is 21m. Work out the total length of the 
wood.

11) Three angles are in the ratio 3 ∶ 6 ∶ 5. The largest angle is 72°. Could 
these be the angles of a triangle?

12) Four angles are split in the ratio 3 ∶ 6 ∶ 5 ∶ 2. The smallest angle is 
45°. Could these four angles meet at a point?
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1) Tony and Luke share some money in the ratio 3 ∶ 7. Luke receives 
£20more than Tony. How much do they each receive?

2) Tony and Luke share some money in the ratio 3 ∶ 7. Luke receives 
£10more than Tony. How much do they each receive?

3) Katy and Becky share some money in the ratio 2 ∶ 1. Katy receives 
£10more than Becky. How much do they each receive?

4) The ratio of boys to girls in a class is 2 ∶ 1. There are 8more boys than 
girls. How many boys and girls in the class?

5) There are blue, red and yellow counters in a bag in the ratio 3 ∶ 2 ∶ 1. 
There are 6more blue counters than red counters. How many 
counters are there in total?

6) There are blue, red and yellow counters in a bag in the ratio 9 ∶ 6 ∶ 3. 
There are 6more blue counters than red counters. How many 
counters are there in total?

7) There are blue, red and yellow counters in a bag in the ratio 9 ∶ 6 ∶ 3. 
There are 18 more blue counters than red counters. How many 
counters are there in total?

8) A flapjack is made of oats, butter and syrup in the ratio 7 ∶ 2 ∶ 5. A 
recipe requires 180g more syrup than butter. How many grams of 
oats should I use?

9) A flapjack is made of oats, butter and syrup in the ratio 7 ∶ 1 ∶ 5. A 
recipe requires 180g more syrup than butter. How many grams of 
oats should I use?

10) A flapjack is made of oats, butter and syrup in the ratio 9 ∶ 1 ∶ 5. A 
recipe requires 140g more oats than butter. How many grams of 
flapjack will the recipe make in total?
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Sharing in 
a Ratio

Share £60 in the 
ratio 5:1.

Divide £48 in the 
ratio 5:3.

Share £72 in the 
ratio 4:5.

Divide £40 in the 
ratio 3:5.

Share £132 in the 
ratio 8:3.

Divide £42 in the 
ratio 3:4.

Share £33 in the 
ratio 6:5.

Divide £56 in the 
ratio 6:1.

Share £15 in the 
ratio 3:7.

Divide £24 in the 
ratio 1:3.

Share £25 in the 
ratio 1:9.

Divide £54 in the 
ratio 2:7.

Match & complete

£12 : £__

£__ : £10

£30 : £__

£15 : £__

£__ : £36

£__ : £15

£__ : £24

£48 : £__

£4.50 : £_____

£_____ : £22.50

£__ : £18

£__ : £40

www.MathsPad.co.uk
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1) Share 20 in the ratio 2 ∶ 3
2) Share 20 in the ratio 3 ∶ 2
3) Share 20 in the ratio 4 ∶ 1
4) Share 40 in the ratio 4 ∶ 1
5) Share 40 on the ratio 8 ∶ 2
6) Share 40 in the ratio 8 ∶ 12
7) Share 40 in the ratio 10 ∶ 6
8) Share 40 in the ratio 5 ∶ 3
9) Share 40 in the ratio 1 ∶ 4 ∶ 3
10) Share 40 in the ratio 5 ∶ 1 ∶ 2
11) Jarvis and Damon share sweets in the ratio 2 ∶ 3. Jarvis gets 4 sweets, how many does 

Damon get?

12) Share 30 in the ratio 1 ∶ 2
13) Justine and Brett share sweets in the ratio 7 ∶ 3. Brett gets 30 sweets, how many does 

Justine get?

14) Liam and Noel share some money in the ratio 1 ∶ 5. Noel gets £25, how many does Liam get?

15) Share £9 in the ratio 1 ∶ 5
16) Mark and Gaz share some money in the ratio 7 ∶ 4. Gaz gets £30, how many does Mark get?

17) Crispin and Louise share sweets in the ratio 2 ∶ 5. Louise gets 60 more than Crispin. How 

many does Crispin get?

18) Tommy and Thom share sweets in the ratio 7 ∶ 9. Tommy gets 80 less than Thom. How many 

does Tommy get?

19) Share 180° in the ratio 2 ∶ 3 ∶ 5
20) Richard and Tjinder share money in the ratio 4 ∶ 9. Tjinder gets £24more than Richard. How 

much money did they get altogether?

21) Tim and Mark share some money in the ratio 4 ∶ 5. Tim gets £25, how many does Mark get?

22) Share 360° in the ratio 7 ∶ 5 ∶ 4 ∶ 2
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nt

s 
sin

gin
g 

to
 d

an
cin

g 
is 

4 
∶3

 
Ho

w
 m

an
y 

bo
ys

 d
an

ce
 in

 th
e 

co
nc

er
t?

8∙ Ra
j s

ell
s 

25
2 

ba
gs

 o
f 

sw
ee

ts
 e

ac
h 

w
ee

k. 
Th

ey
 c

om
e 

in 
th

re
e 

dif
fe

re
nt

 f
lav

ou
rs

: m
int

, t
of

fe
e 

an
d 

lem
on

. 
Th

e 
ra

tio
 o

f 
m

int
, t

of
fe

e 
an

d 
lem

on
 s

w
ee

ts
 12

 ∶
7 

∶9
 

Th
e 

pr
ice

 o
f 

m
int

 s
w

ee
ts

 is
 tw

o 
tim

es
 th

e 
pr

ice
 o

f 
to

ff
ee

 s
w

ee
ts

. 
Th

e 
pr

ice
 o

f 
to

ff
ee

 s
w

ee
ts

 is
 th

re
e 

tim
es

 th
e 

pr
ice

 o
f 

lem
on

 s
w

ee
ts

. 
His

 w
ee

kly
 in

co
m

e 
is 

£1
46

8∙
80

W
or

k 
ou

t 
th

e 
co

st
 o

f 
ea

ch
 b

ag
 o

f 
sw

ee
ts

. 

9∙ 18
5 

co
un

te
rs

 in
 a

 b
ag

 a
re

 e
ith

er
 b

lue
, r

ed
 o

r 
ye

llo
w

. 
Th

e 
ra

tio
 o

f 
blu

e 
co

un
te

rs
 to

 r
ed

 c
ou

nt
er

s 
is 

5 
∶3

 
Th

e 
ra

tio
 o

f 
re

d 
co

un
te

rs
 t

o 
ye

llo
w

 c
ou

nt
er

s 
is 

2 
∶7

 
Ho

w
 m

an
y 

co
un

te
rs

 a
re

 r
ed

?

10
∙

Po
pp

y 
ha

s 
£1

45
, L

ily
 h

as
 £

65
 a

nd
 D

ais
y 

ha
s 

£3
0 

Po
pp

y 
giv

es
 s

om
e 

m
on

ey
 to

 L
ily

 a
nd

 D
ais

y. 
Th

e 
ra

tio
 o

f 
th

e 
m

on
ey

 P
op

py
, L

ily
 a

nd
 D

ais
y 

no
w

 h
av

e 
is 

3 
∶2

 ∶
1 

Ho
w

 m
uc

h 
m

on
ey

 d
id 

Po
pp

y 
giv

e 
to

 e
ac

h 
gir

l?
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U
si

ng
 ra

tio
s 

to
 fi

nd
…

A
ng

le
s

Fi
nd

 th
e 

va
lu

es
 o

f !
an

d 
",

 a
nd

 a
ny

 m
is

si
ng

 ra
tio

s.

1)
!
∶"

=
1∶

2
2)

!
∶"

=
5∶

7
3)

!
∶"

=
4∶

5

4)
,
∶"

=
3∶

4
5)

!
∶#

=
6)

!
∶#

=

7)
!
∶"

=
8)

!
∶"

=
2∶

5
9)

!
∶"

=
5∶

2
C

A

@
bl
at
he

rw
ic
k_

sa
m
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Sh
ar
in
g 
in
 
a 
Ra
ti
o

1.
 A

 s
ha

de
 o

f g
re

en
 p

ai
nt

 is
 

m
ad

e 
by

 m
ix

in
g 

ye
llo

w
 a

nd
 

bl
ue

 in
 th

e 
ra

tio
 1

:3
.

H
ow

 m
an

y 
lit

re
s 

of
 y

el
lo

w
 a

nd
 

bl
ue

 a
re

 re
qu

ire
d 

to
 m

ak
e 

24
 

lit
re

s 
of

 th
e 

gr
ee

n 
pa

in
t?

2.
 A

 b
at

hr
oo

m
 ti

lin
g 

de
si

gn
 

re
qu

ire
s 

2 
pa

tte
rn

ed
 ti

le
s 

fo
r 

ev
er

y 
9 

pl
ai

n 
til

es
.

Ti
lly

 n
ee

ds
 2

75
 ti

le
s 

to
 c

ov
er

 
he

r b
at

hr
oo

m
. H

ow
 m

an
y 

of
 

ea
ch

 ty
pe

 s
ho

ul
d 

sh
e 

bu
y?

3.
 T

w
o 

si
st

er
s 

sh
ar

e 
£8

1 
in

 
th

e 
ra

tio
 4

:1
. H

ow
 m

uc
h 

do
es

 
ea

ch
 s

is
te

r r
ec

ei
ve

? 

4.
 T

he
 a

ng
le

s 
in

 a
 tr

ia
ng

le
 a

re
 

in
 th

e 
ra

tio
 1

:5
:6

. W
or

k 
ou

t t
he

 
an

gl
es

 in
 d

eg
re

es
.

5.
 S

al
ly

 re
ce

iv
es

 a
n 

en
er

gy
 b

ill 
of

 £
13

2,
 in

cl
ud

in
g 

bo
th

 g
as

 
an

d 
el

ec
tri

ci
ty

 u
se

.

Th
e 

co
st

 fo
r g

as
 a

nd
 c

os
t f

or
 

el
ec

tri
ci

ty
 a

re
 in

 th
e 

ra
tio

 5
:1

1.
 

W
or

k 
ou

t t
he

 in
di

vi
du

al
 c

os
t 

fo
r e

ac
h.

6.
 T

he
 ra

tio
 o

f b
oy

s 
to

 g
irl

s 
in

 
a 

cl
as

s 
is

 3
:5

.

Ex
pl

ai
n 

w
hy

 th
er

e 
co

ul
d 

no
t 

be
 3

0 
pu

pi
ls

 in
 th

e 
cl

as
s.

7.
 T

he
 p

er
im

et
er

 o
f a

 
re

ct
an

gl
e 

is
 2

8c
m

.

Th
e 

di
m

en
si

on
s 

of
 th

e 
re

ct
an

gl
e 

ar
e 

in
 th

e 
ra

tio
 3

:4
.

W
or

k 
ou

t t
he

 a
re

a 
of

 th
e 

re
ct

an
gl

e.

8.
 A

 c
ub

oi
d 

ha
s 

a 
vo

lu
m

e 
of

 
32

4m
m

3 .

Th
e 

di
m

en
si

on
s 

of
 th

e 
cu

bo
id

 
ar

e 
in

 th
e 

ra
tio

 1
:3

:4
.

W
or

k 
ou

t t
he

 s
ur

fa
ce

 a
re

a 
of

 
th

e 
cu

bo
id

.

w
w
w.
M
at
hs
Pa
d.
co
.u
k
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Le
ss

Sa
m

e 
M

or
e

More Same

To
m

 a
nd

 S
al

ly
 sh

ar
e 

£6
0

In
 th

e 
ra

tio
 4

:6
Ho

w
 m

uc
h 

do
 th

ey
 e

ac
h 

ge
t?

Less

Amount that Sally gets

Nu
m

be
r o

f p
ar

ts
 th

at
 To

m
 ge

ts

In
st

ru
ct

io
ns

: C
al

cu
la

te
 h

ow
 m

uc
h 

To
m

 a
nd

 sa
lly

 g
et

 in
 th

e 
m

id
dl

e 
bo

x.
 C

om
pl

et
e 

th
e 

re
m

ai
ni

ng
 b

ox
es

 ch
an

gi
ng

 a
s l

itt
le

 a
s 

po
ss

ib
le

. 
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R
at

io
 W

or
d

ed
 P

ro
b

le
m

s 

(a
) 

(b
) 

(c
) 

(d
) 

A
 p

e
n
ci

l 
ca

se
 c

o
n
ta

in
s 

5
 b

lu
e
 

p
e
n
ci

ls
, 

3
 r

e
d
 p

e
n
ci

ls
 a

n
d
 7

 
b
la

ck
 p

e
n
ci

ls
. 

W
h
a
t 

fr
a
ct

io
n
 o

f 
th

e
 p

e
n
ci

ls
 a

re
 r

e
d
? 

G
iv

e
 y

o
u
r 

a
n
sw

e
r 

in
 i
ts

 s
im

p
le

st
 f
o
rm

. 

In
 a

 f
lo

ri
st

 s
h
o
p
, 

th
e
 r

a
ti
o
 o

f 
ro

se
s 

to
 t

u
li
p
s 

to
 g

e
rb

e
ra

s 
is

 7
 :

 
2
 :

 3
. 

W
h
a
t 

fr
a
ct

io
n
 o

f 
th

e
 

fl
o
w

e
rs

 i
n
 t

h
e
 s

h
o
p
 a

re
 r

o
se

s 
o
r 

tu
li
p
s?

  
G

iv
e
 y

o
u
r 

a
n
sw

e
r 

in
 i
ts

 
si

m
p
le

st
 f
o
rm

. 
 

T
h
e
 r

a
ti
o
 o

f 
th

e
 n

u
m

b
e
r 

o
f 

b
o
y
s 

to
 t

h
e
 n

u
m

b
e
r 

o
f 
g
ir
ls

 i
n
 

a
 s

ch
o
o
l 
is

 4
 :

 7
. 

T
h
e
re

 a
re

 
9
1
 g

ir
ls

 i
n
 t

h
e
 s

ch
o
o
l.
 W

o
rk

 
o
u
t 

th
e
 n

u
m

b
e
r 

o
f 
b
o
y
s 

in
 t

h
e
 

sc
h
o
o
l.
 

T
h
e
 b

o
o
k
s 

in
 a

 l
ib

ra
ry

 a
re

 f
ic

ti
o
n
 

o
r 

n
o
n
-f

ic
ti
o
n
 i
n
 t

h
e
 r

a
ti
o
 3

 :
 2

. 
If

 t
h
e
re

 a
re

 5
7
3
 f
ic

ti
o
n
 b

o
o
k
s,

 
h
o
w

 m
a
n
y
 b

o
o
k
s 

a
re

 t
h
e
re

 i
n
 

th
e
 l
ib

ra
ry

 i
n
 t

o
ta

l?
 

(e
) 

(f
) 

(g
) 

(h
) 

A
 m

a
p
 h

a
s 

a
 s

ca
le

 o
f 
1
 :

 5
0
0
. 

M
a
rt

h
a
 m

e
a
su

re
s 

a
 d

is
ta

n
ce

 o
f 

5
 c

m
 o

n
 t

h
e
 m

a
p
. 

W
h
a
t 

a
ct

u
a
l 

d
is

ta
n
ce

 i
n
 m

 d
o
e
s 

th
is

 
co

rr
e
sp

o
n
d
 t

o
? 

M
a
d
e
ir
a
 c

a
k
e
 m

ix
e
s 

fl
o
u
r,

 s
u
g
a
r 

a
n
d
 b

u
tt

e
r 

in
 t

h
e
 r

a
ti
o
 5

 :
 3

 :
 2

. 
H

o
w

 m
u
ch

 f
lo

u
r 

a
n
d
 b

u
tt

e
r 

is
 

re
q
u
ir
e
d
 t

o
 m

ix
 w

it
h
 7

5
 g

 
su

g
a
r?

 

In
 a

 c
a
r 

p
a
rk

 t
h
e
re

 a
re

 t
w

ic
e
 

a
s 

m
a
n
y
 w

h
it
e
 c

a
rs

 a
s 

b
la

ck
 

ca
rs

, 
a
n
d
 t

h
re

e
 t

im
e
s 

a
s 

m
a
n
y
 r

e
d
 c

a
rs

 a
s 

w
h
it
e
 c

a
rs

. 
W

ri
te

 t
h
e
 r

a
ti
o
 o

f 
ca

rs
 r

e
d
 :

 
w

h
it
e
 :

 b
la

ck
 i
n
 i
ts

 s
im

p
le

st
 

fo
rm

. 

A
 r

e
ci

p
e
 t

o
 m

a
k
e
 8

 p
a
n
ca

k
e
s 

n
e
e
d
s 

2
0
0
 m

l 
m

il
k
 a

n
d
 1

2
0
 g

 
fl
o
u
r.

 H
o
w

 m
u
ch

 m
il
k
 a

n
d
 f
lo

u
r 

is
 n

e
e
d
 t

o
 m

a
k
e
 2

0
 p

a
n
ca

k
e
s?

 
 

(i
) 

(j
) 

(k
) 

(l
) 

T
h
e
 a

n
g
le

s 
in

 a
 q

u
a
d
ri
la

te
ra

l 
a
re

 
in

 t
h
e
 r

a
ti
o
 5

 :
 7

 :
 4

 :
 2

. 
F
in

d
 

th
e
 s

iz
e
 o

f 
e
a
ch

 o
f 
th

e
 a

n
g
le

s.
 

1
2
0
 m

l 
o
f 
o
ra

n
g
e
 d

ri
n
k
 i
s 

m
a
d
e
 

w
it
h
 c

o
rd

ia
l 
a
n
d
 w

a
te

r 
in

 t
h
e
 

ra
ti
o
 1

 :
 4

. 
T
o
 m

a
k
e
 t

h
e
 d

ri
n
k
 

st
ro

n
g
e
r 

1
0
 m

l 
m

o
re

 o
f 
co

rd
ia

l 
is

 a
d
d
e
d
. 

W
h
a
t 

is
 t

h
e
 r

a
ti
o
 o

f 
co

rd
ia

l 
to

 w
a
te

r 
fo

r 
th

e
 n

e
w

 
d
ri
n
k
?
 

Is
h
a
q
 b

u
ild

s 
a
 m

o
d
e
l 
ro

ck
e
t.

 
T
h
e
 h

e
ig

h
t 

o
f 
th

e
 m

o
d
e
l 

ro
ck

e
t 

is
 1

6
 c

m
, 

a
n
d
 t

h
e
 

a
ct

u
a
l 
h
e
ig

h
t 

o
f 
th

e
 m

o
d
e
l 
is

 
4
8
 m

. 
F
in

d
 t

h
e
 r

a
ti
o
 o

f 
th

e
 

m
o
d
e
l 
ro

ck
e
t 

to
 t

h
e
 r

e
a
l 

ro
ck

e
t.

 

Ji
m

 m
ix

e
s 

1
 l
it
re

 o
f 
re

d
 a

n
d
 

w
h
it
e
 p

a
in

t 
in

 t
h
e
 r

a
ti
o
 1

 :
 3

. 
H

o
w

 m
a
n
y
 m

l 
o
f 
re

d
 p

a
in

t 
sh

o
u
ld

 b
e
 a

d
d
e
d
 s

o
 t

h
a
t 

th
e
 

ra
ti
o
 b

e
co

m
e
s 

8
 :

 1
5
 ?
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R
A

TI
O

 
EX

A
M

-T
YP

E 
Q

U
ES

TI
O

N
S

R
ef

: G
31

1.
3R

1 
 

©
 2

01
7 

M
at

hs
4E

ve
ry

on
e.

co
m

 
W

or
ks

he
et

s, 
V

id
eo

s, 
In

te
ra

ct
iv

e 
Q

ui
zz

es
 a

nd
 E

xa
m

 S
ol

ut
io

ns
 

  

 

A
1 

 
A

2 
 

A
3 

 
A

4 
 

Sh
ar

e 
£6

0 
in

 th
e 

ra
tio

 1
 : 4

 
Sh

ar
e 

$3
50

 in
 th

e 
ra

tio
 4

 : 3
 

Sh
ar

e 
£2

00
 in

 th
e 

ra
tio

 3
 : 1

 : 4
 

C
hr

is
 a

nd
 M

ad
di

e 
sh

ar
e 

$1
20

 in
 th

e 
ra

tio
 3

 : 5
 

H
ow

 m
uc

h 
do

 th
ey

 e
ac

h 
re

ce
iv

e?
 

B
1 

 
B

2 
 

B
3 

 
B

4 
 

R
ed

 a
nd

 y
el

lo
w

 p
ai

nt
 a

re
 m

ix
ed

 to
 

m
ak

e 
or

an
ge

. S
am

 m
ix

es
 6

00
 m

l o
f 

re
d 

w
ith

 4
00

 m
l o

f y
el

lo
w

. 
W

rit
e 

th
e 

ra
tio

 o
f r

ed
 to

 y
el

lo
w

. 
G

iv
e 

th
e 

ra
tio

 in
 it

s s
im

pl
es

t f
or

m
. 

A
 sc

ho
ol

 h
as

 a
 to

ta
l o

f 9
00

 p
up

ils
. 

40
0 

pu
pi

ls
 a

re
 b

oy
s a

nd
 th

e 
re

st
 a

re
 

gi
rls

.  
Fi

nd
 th

e 
ra

tio
 o

f b
oy

s t
o 

gi
rls

. 
G

iv
e 

th
e 

ra
tio

 in
 it

s s
im

pl
es

t f
or

m
. 

N
ia

l a
nd

 A
le

x 
ha

ve
 p

la
ye

d 
ta

bl
e 

te
nn

is
 a

ga
in

st
 e

ac
h 

ot
he

r 3
0 

tim
es

. 
Th

e 
ra

tio
 o

f t
he

 n
um

be
r o

f t
im

es
 

N
ia

l h
as

 w
on

 to
 th

e 
nu

m
be

r o
f t

im
es

 
A

le
x 

ha
s w

on
 is

 3
 : 7

. H
ow

 m
an

y 
tim

es
 h

as
 A

le
x 

w
on

? 

13
60

 p
eo

pl
e 

w
at

ch
 a

 h
oc

ke
y 

m
at

ch
. 

Th
e 

ra
tio

 m
al

e 
to

 fe
m

al
e 

is
 3

 : 1
 

H
ow

 m
an

y 
m

or
e 

m
al

es
 th

an
 

fe
m

al
es

 w
at

ch
 th

e 
m

at
ch

? 
 

C
1 

 
C

2 
 

C
3 

 
C

4 
 

In
 a

 sc
ho

ol
, t

he
re

 a
re

 7
5 

bo
ys

 in
 th

e 
te

nn
is

 sq
ua

d.
 T

he
 ra

tio
 o

f t
he

 n
um

be
r 

of
 g

irl
s t

o 
th

e 
nu

m
be

r o
f b

oy
s i

s 4
 : 3

 
H

ow
 m

an
y 

gi
rls

 in
 th

e 
te

nn
is

 sq
ua

d?
 

Fl
ak

y 
pa

st
ry

 c
an

 b
e 

m
ad

e 
us

in
g 

flo
ur

 
an

d 
fa

t i
n 

th
e 

ra
tio

 4
 : 3

. 
Ja

ke
 m

ak
es

 so
m

e 
fla

ky
 p

as
try

 u
si

ng
 

90
 g

ra
m

s o
f f

at
. 

W
ha

t w
ei

gh
t o

f f
lo

ur
 d

oe
s h

e 
us

e?
 

To
 m

ak
e 

gr
ey

 p
ai

nt
, b

la
ck

 p
ai

nt
 a

nd
 

w
hi

te
 p

ai
nt

 a
re

 m
ix

ed
 in

 th
e 

 
ra

tio
 4

 : 7
. 

To
m

 u
se

s 3
00

 m
l o

f b
la

ck
 p

ai
nt

. 
H

ow
 m

uc
h 

w
hi

te
 p

ai
nt

 d
oe

s h
e 

us
e?

 

Th
e 

si
de

s o
f a

 tr
ia

ng
le

 a
re

 in
 th

e 
ra

tio
 2

 : 4
 : 5

 T
he

 le
ng

th
 o

f t
he

 
lo

ng
es

t s
id

e 
of

 th
e 

tri
an

gl
e 

is
 1

5 
cm

.  
W

or
k 

ou
t t

he
 p

er
im

et
er

 o
f t

he
 

tri
an

gl
e.

  

D
1 

 
D

2 
 

D
3 

 
D

4 
 

Ja
ck

, E
va

n 
an

d 
M

ol
ly

 sh
ar

e 
so

m
e 

m
on

ey
 in

 th
e 

ra
tio

 5
 : 9

 : 6
 

In
 to

ta
l, 

Ja
ck

 a
nd

 M
ol

ly
 re

ce
iv

e 
$7

7.
 

W
or

k 
ou

t t
he

 a
m

ou
nt

 o
f m

on
ey

 th
at

 
Ev

an
 re

ce
iv

es
.  

A
t a

 sc
ho

ol
 th

e 
ra

tio
 o

f t
he

 n
um

be
r 

of
 b

oy
s t

o 
nu

m
be

r o
f g

irl
s i

s 9
 : 1

1 
 

Th
er

e 
ar

e 
96

 m
or

e 
gi

rls
 th

an
 b

oy
s. 

W
or

k 
ou

t t
he

 to
ta

l n
um

be
r o

f 
st

ud
en

ts
 a

t t
he

 sc
ho

ol
. 

N
at

ha
n,

 A
ye

sh
a 

an
d 

Jo
rd

an
 sh

ar
e 

so
m

e 
m

on
ey

 in
 th

e 
ra

tio
 3

 : 6
 : 4

 
A

ye
sh

a 
ge

ts
 £

18
 m

or
e 

th
an

 N
at

ha
n.

  
W

or
k 

ou
t t

he
 a

m
ou

nt
 o

f m
on

ey
 th

at
 

Jo
rd

an
 g

et
s. 

Si
yo

ni
, A

da
m

 a
nd

 B
en

 sh
ar

e 
so

m
e 

m
on

ey
 in

 th
e 

ra
tio

 5
 : 3

 : 4
 

In
 to

ta
l, 

A
da

m
 a

nd
 B

en
 re

ce
iv

e 
$8

4.
 

W
or

k 
ou

t h
ow

 m
uc

h 
th

ey
 e

ac
h 

ge
t. 

 



Intelligent Practice

Page 71

1) The ratio of ; ∶ < is 1 ∶ 2. The ratio of < ∶ > is 2 ∶ 3. What is the ratio of ; ∶ >?

2) The ratio of ; ∶ < is 1 ∶ 2. The ratio of < ∶ > is 2 ∶ 4. What is the ratio of ; ∶ >?

3) The ratio of ; ∶ < is 3 ∶ 2. The ratio of < ∶ > is 2 ∶ 4. What is the ratio of ; ∶ >?

4) The ratio of ; ∶ < is 4 ∶ 2. The ratio of < ∶ > is 2 ∶ 3. What is the ratio of ; ∶ >?

5) The ratio of ; ∶ < is 4 ∶ 1. The ratio of < ∶ > is 1 ∶ 3. What is the ratio of ; ∶ >?

6) The ratio of ; ∶ < is 4 ∶ 6. The ratio of < ∶ > is 6 ∶ 3. What is the ratio of ; ∶ >?

7) The ratio of ; ∶ < is 4 ∶ 3. The ratio of < ∶ > is 6 ∶ 3. What is the ratio of ; ∶ >?

8) The ratio of ; ∶ < is 4 ∶ 2. The ratio of < ∶ > is 6 ∶ 3. What is the ratio of ; ∶ >?

9) The ratio of ; ∶ < is 4 ∶ 1. The ratio of < ∶ > is 6 ∶ 3. What is the ratio of ; ∶ >?

10) The ratio of ; ∶ < is 4 ∶ 1. The ratio of < ∶ > is 5 ∶ 3. What is the ratio of ; ∶ >?

11) The ratio of ; ∶ < is 4 ∶ 2. The ratio of < ∶ > is 5 ∶ 3. What is the ratio of ; ∶ >?

12) The ratio of ; ∶ < is 4 ∶ 3. The ratio of < ∶ > is 5 ∶ 3. What is the ratio of ; ∶ >?

13) The ratio of ; ∶ < is 4 ∶ 6. The ratio of < ∶ > is 10 ∶ 3. What is the ratio of ; ∶ >?

14) The ratio of ; ∶ < is 4 ∶ 4. The ratio of < ∶ > is 10 ∶ 3. What is the ratio of ; ∶ >?

15) The ratio of ; ∶ < is 4 ∶ 2. The ratio of < ∶ > is 5 ∶ 3. What is the ratio of ; ∶ >?

16) The ratio of ; ∶ < is 3 ∶ 2. The ratio of < ∶ > is 5 ∶ 3. What is the ratio of ; ∶ >?

17) The ratio of ; ∶ < is 3 ∶ 5. The ratio of < ∶ > is 2 ∶ 3. What is the ratio of ; ∶ >?

18) The ratio of ; ∶ < is 9 ∶ 5. The ratio of < ∶ > is 2 ∶ 9. What is the ratio of ; ∶ >?
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1) The ratio of red to blue is 2 ∶ 3, the ratio of blue to green is 3 ∶ 5, what is the ratio of red to 

green?

2) The ratio of red to blue is 2 ∶ 3, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 

to green?

3) The ratio of red to blue is 4 ∶ 6, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

4) The ratio of red to blue is 8 ∶ 12, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

5) The ratio of red to blue is 9 ∶ 12, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

6) The ratio of red to blue is 12 ∶ 9, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 

to green?

7) The ratio of red to blue is 12 ∶ 10, the ratio of blue to green is 6 ∶ 10, what is the ratio of 

red to green?

8) The ratio of red to blue is 12 ∶ 10, the ratio of blue to green is 15 ∶ 10, what is the ratio of 
red to green?

9) The ratio of red to blue is 120 ∶ 100, the ratio of blue to green is 150 ∶ 100, what is the 
ratio of red to green?

10) The ratio of red to blue is 
!
' :

!
#, the ratio of blue to green is 

!
# ∶

!
", what is the ratio of red to 

green?

11) The ratio of red to blue is 
!
' :

!
#, the ratio of blue to green is 

!
' :

!
", what is the ratio of red to 

green?

12) The ratio of red to blue is ; ∶ <, the ratio of blue to green is < ∶ =, what is the ratio of red to 

green?

13) The ratio of red to blue is ; ∶ <, the ratio of blue to green is 3< ∶ 4=, what is the ratio of red 
to green?

14) The ratio of red to blue is ; ∶ 19, the ratio of blue to green is 17 ∶ <, what is the ratio of red 
to green?

15) If < and = are prime, what is the ratio of red to blue is ; ∶ <, the ratio of blue to green is = ∶
>, what is the ratio of red to green?
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1) A pencil case contains pens, pencils and crayons.

The ratio of pens to pencils is 78 ∶ 9.

The ratio of pencils to crayons is 3 ∶ 58.

Work out the ratio of pens to crayons.

Give your answer in its simplest form.

2) A pencil case contains pens, pencils and crayons.

The ratio of pens to pencils is 3< ∶ 10.

The ratio of pencils to crayons is 3 ∶ 7<.

Work out the ratio of pens to crayons.

Give your answer in its simplest form.

3) A bag of sweets contains jellies, mints and toffees.

The ratio of jellies to mints is 6= ∶ 1.

The ratio of mints to toffees is 7 ∶ 11=.

Work out the ratio of jellies to toffees.

Give your answer in its simplest form.

4) A picnic box contains sandwiches, cakes and apples.

The ratio of sandwiches to cakes is 48 ∶ 5.

The ratio of cakes to apples is 6 ∶ 118.

Work out the ratio of sandwiches to apples.

Give your answer in its simplest form.
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1) The ratio 7 : 8 : > = 2 ∶ 7 ∶ 1.

The ratio > : @ : A = 3 ∶ 7 ∶ 1.

Find the ratio 7 : A.

Give your ratio in its simplest form.

2) In a school,

The ratio of Year 7 to Year 8 to Year 9 is 3 ∶ 5 ∶ 6

The ratio of Year 9 to Year 10 to Year 11 is 1 ∶ 2 ∶ 1

Find the ratio Year 8 : Year 11

Give your ratio in its simplest form.

3) In a school,

The ratio of Year 7 to Year 8 to Year 9 is 1 ∶ 8 ∶ 7

The ratio of Year 9 to Year 10 to Year 11 is 5 ∶ 7 ∶ 3

Find the ratio Year 7 : Year 11

Give your ratio in its simplest form.

4) There are only red balls, green balls, blue balls, white balls 

and yellow balls in a bag.

The ratio of red balls to green balls to blue balls is 1 ∶ 8 ∶ 1

The ratio of blue balls to white balls to yellow balls is 8 ∶ 3 ∶ 8

Find the ratio of green balls : yellow balls

Give your ratio in its simplest form.
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1) A pencil case contains only black, purple and orange pencils.

The ratio of black pencils to purple pencils is 14 ∶ 9.

The ratio of purple pencils to orange pencils is 1 ∶ 3.

Calculate the percentage of pencils that are black.

2) A bag contains only red, green and blue marbles.

The ratio of red marbles to green marbles is 4 ∶ 9.

The ratio of green marbles to blue marbles is 3 ∶ 4.

Calculate the percentage of marbles that are green.

3) A pencil case contains only black, purple and orange pencils.

The ratio of black pencils to purple pencils is 28 ∶ 9.

The ratio of purple pencils to orange pencils is 1 ∶ 7.

Calculate the percentage of pencils that are black.

4) A bag contains only blue, purple and pink marbles.

The ratio of blue marbles to purple marbles is 20 ∶ 9.

The ratio of purple marbles to pink marbles is 3 ∶ 7.

Calculate the percentage of marbles that are purple.
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1) In a pencil case,

number of red pencils : green pencils = 1 ∶ 1

number of green pencils : blue pencils = 5 ∶ 2

There are 25 red pencils in the pencil case.

Work out the number of blue pencils in the pencil case.

2) In a box,

number of red pens : purple pens = 1 ∶ 6

number of purple pens : orange pens = 3 ∶ 4

There are 168 orange pens in the box.

Work out the number of red pens in the box.

3) In a bag,

number of red marbles : green marbles = 4 ∶ 5

number of green marbles : blue marbles = 3 ∶ 4

There are 180 blue marbles in the bag.

Work out the number of red marbles in the bag.

4) In a box,

number of blue buttons : purple buttons = 3 ∶ 1

number of purple buttons : green buttons = 2 ∶ 1

There are 5 green buttons in the box.

Work out the number of blue buttons in the box.
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1) A biscuit tin contains shortbread, cookies and bourbons.

The ratio of shortbread to cookies is 2 ∶ 1.

The ratio of cookies to bourbons is 6 ∶ 5.

There are more than 117 biscuits in the biscuit tin.

Find the least possible number of cookies in the biscuit tin.

2) A biscuit tin contains shortbread, cookies and bourbons

The ratio of shortbread to cookies is 2 ∶ 5.

The ratio of cookies to bourbons is 4 ∶ 5.

There are less than 161 biscuits in the biscuit tin.

Find the greatest possible number of shortbread in the biscuit 

tin.

3) A picnic box contains sandwiches, cakes and apples.

The ratio of sandwiches to cakes is 5 ∶ 1.

The ratio of cakes to apples is 2 ∶ 5.

There are less than 39 items of food in the picnic box.

Find the greatest possible number of sandwiches in the picnic 

box.

4) A picnic box contains sandwiches, cakes and apples.

The ratio of sandwiches to cakes is 4 ∶ 5.

The ratio of cakes to apples is 3 ∶ 5.

There are less than 109 items of food in the picnic box.

Find the greatest possible number of apples in the picnic box.
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1) The points C, E, F and G lie in order on a straight line.

CE ∶ EG = 1 ∶ 3

CF ∶ FG = 9 ∶ 7

Work out CE ∶ EF ∶ FG

2) The points C, E, F and G lie in order on a straight line.

CE ∶ EG = 2 ∶ 5

CF ∶ FG = 17 ∶ 18

Work out CE ∶ EF ∶ FG

3) The points C, E, F and G lie in order on a straight line.

CE ∶ EG = 1 ∶ 7

CF ∶ FG = 3 ∶ 1

Work out CE ∶ EF ∶ FG

4) The points C, E, F and G lie in order on a straight line.

CE ∶ EG = 1 ∶ 3

CF ∶ FG = 9 ∶ 11

Work out CE ∶ EF ∶ FG
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1) White shapes and black shapes are used in a game.
Some of the shapes are triangles.
All the other shapes are hexagons.
The ratio of triangles to hexagons is 5 ∶ 1
The ratio of white triangles to black triangles is 5 ∶ 2
Work out the fraction of shapes that are black triangles.

2) On a farm the ratio of the number of pigs to the number of horses 
is 2 ∶ 3
The ratio of the number of male horses to the number of female 
horses is 3 ∶ 2
Work out what percentage of all the pigs and horses on the farm that 
are female horses.
Give your answer correct to the nearest whole number.

3) White shapes and black shapes are used in a game.
Some of the shapes are triangles.
All the other shapes are hexagons.
The ratio of triangles to hexagons is 4 ∶ 3
The ratio of white triangles to black triangles is 5 ∶ 3
Work out the fraction of shapes that are white triangles.

4) On a farm the ratio of the number of pigs to the number of horses 
is 1 ∶ 6
The ratio of the number of male horses to the number of female 
horses is 1 ∶ 4
Work out what percentage of all the pigs and horses on the farm that 
are male horses.
Give your answer correct to the nearest whole number.
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1) Blue shapes and red shapes are used in a game.
Some of the shapes are circles.
All of the other shapes are squares.
The ratio of the number of blue shapes to the number of red shapes is 5 ∶ 2
The ratio of the number of blue circles to the number of blue squares is 4 ∶ 3
The ratio of the number of red circles to the number of red squares is 1 ∶ 4
Work out what fraction of all the shapes are circles.

2) Green shapes and purple shapes are used in a game.
Some of the shapes are triangles.
All of the other shapes are hexagons.
The ratio of the number of green shapes to the number of purple shapes 
is 5 ∶ 1
The ratio of the number of green triangles to the number of green hexagons 
is 3 ∶ 2
The ratio of the number of purple triangles to the number of purple hexagons 
is 4 ∶ 1
Work out what fraction of all the shapes are triangles.

3) White shapes and black shapes are used in a game.
Some of the shapes are stars.
All of the other shapes are hearts.
The ratio of the number of white shapes to the number of black shapes is 1 ∶ 2
The ratio of the number of white stars to the number of white hearts is 2 ∶ 1
The ratio of the number of black stars to the number of black hearts is 2 ∶ 3
Work out what fraction of all the shapes are hearts.

4) White shapes and black shapes are used in a game.
Some of the shapes are stars.
All of the other shapes are hearts.
The ratio of the number of white shapes to the number of black shapes is 3 ∶ 5
The ratio of the number of white stars to the number of white hearts is 3 ∶ 1
The ratio of the number of black stars to the number of black hearts is 4 ∶ 3
Work out what fraction of all the shapes are hearts.
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Ratio sharing Problems

A  John and Kate share £180 in the ratio
2 : 3. Work out how much money each person
 receives. 

B  A bag contains red, blue and green 
counters in the ratio 5 : 2 : 3. Given that
there are 60 counters in total, work out how 
many of each counter there are.  

C  At a bake sale, the ratio of chocolate cakes
 sold to vanilla cakes sold was 4 : 3. 

Given that 24 vanilla cakes were sold, work 
out the number of chocolate cakes that were 
sold.

D  The prize money for a competition is 
shared between the winner and the runner-up
 in the ratio 3 : 1.

The winner received £250 more than the 
runner-up.

What was the total prize money?

 E  The ratio of the number of adults to the 
number of children at a holiday camp is
3 : 2.

There are 72 adults at the holiday camp.
Work out how many children there are.

F  William has a collection of coins. Each of 
the coins is either silver or bronze.

The ratio of the number of bronze coins to
the number of silver coins is 4 : 1.

William has 12 more bronze coins than
silver coins. Work out the total number of 
coins in his collection.

G  The angles in a triangle are in the ratio
2 : 3 : 4.

Work out the size of the three angles.

H  The angles in a quadrilateral are in the ratio
 2 : 3 : 4 : 6.

Work out the size of the largest angle. 

I  Daisy and Holly share £1200 in the ratio
3 : 5.

Holly gives 30% of the money she receives
to a charity, and keeps the rest.

How much money does Holly keep for 
herself?

J  Over the course of a season, a football 
team won, drew and lost matches in the ratio 
2 : 1 : 5.

The team lost 12 more matches than they 
won.

Work out how many matches the team drew in
 the season.

K  Paul and Richard share £9 in the ratio
3 : 7.

Work out how much more Richard receives 
than Paul.  

L  A jug contains 2 litres of fruit punch.
The punch has been made by mixing orange 
juice, pineapple juice and mango juice in the 
ratio 5 : 1 : 2.

Work out the amount of each type of juice 
used. Give your answers in millilitres.  

Page 1 www.MathsPad.co.uk



Ratio Problems – Shares and Costs

Page 104

Ratio Problems - Shares & costs

A  The following options are available at a
car wash.

In one day, 60 customers have their cars 
washed. The ratio of customers choosing the
standard wash to those choosing the deluxe 
wash is 3 : 2.

Work out the total takings at the car wash
for the day.

B  Entry tickets for a fireworks display were 
charged at £10 for children and £25 for adults.

800 people attended the fireworks display. 
The ratio of adults to children in attendance 
was 7 : 9.

(a) Work out the total amount of money
made from ticket sales.

(b) 60% of the cost of each ticket was given to
 charity. Work out the total amount given to 
charity.

C  Robert is making pink paint by mixing red 
and white paint in the ratio 1 : 3.

Red paint costs £5 for 500ml.
White paint costs £8 for 3 litres.

Work out how much it will cost Robert to buy 
enough paint to make 12 litres of pink paint.

D  Jill is buying tiles to decorate her bathroom.
 The design she is following has plain and 
patterned tiles in the ratio 9 : 2.

Jill calculates that she needs 275 tiles in
total. Work out how much this will cost.

 E  A taxi company has a total of 24 cars. 
Some of the cars can seat 7 passengers and 
the rest can seat 4 passengers.

The ratio of 7-seat to 4-seat cars is 1 : 5.

Work out the total number of passengers
that can be carried in all of the cars at one 
time.

F  A newly built development of 32 houses 
contains two-bedroom and three-bedroom 
houses only.

The ratio of two-bedroom houses to 
three-bedroom houses is 5 : 3.

Work out how many bedrooms there are in 
total in all of these houses.

G  During the summer months, a farm hires 
60 workers to pick fruit.

Some of the workers are hired as supervisers.
 The ratio of supervisers to normal workers is 
1 : 9.

Supervisers are paid £10.50 per hour.
Normal workers are paid £8.50 per hour.

Work out the total cost to the farm, per hour, 
of hiring all the workers.

H  Lucy is a florist. She buys roses from her 
supplier at £1.20 each and carnations at 60p 
each.

She arranges the flowers into bouquets, using
 roses and carnations in a ratio of 2 : 3.

She sells the bouquets, each containing a 
total of 15 flowers for £18 each.

Work out the amount of profit Lucy makes for 
each bouquet she sells.

Standard Wash   £8
Deluxe Wash  £12

Plain tiles
40p each

Patterned 
75p each
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Ratios, fractions & percentages problems

A  At a restaurant, the ratio of the number
of chefs to the number of  waiting staff is
2 : 5.

What fraction of the workers at the
restaurant are chefs?

B  In a class, 3
8  of the pupils are girls.

Work out the ratio of the number of boys to 
the number of girls in the class.

Give your answer in the simplest form.

C  Harry and Mark share some money in the 
ratio 2 : 3.

Mark then gives half the amount of money
he has received to Harry.

What fraction of the money does Harry end 
up with? 

D  Sophie carries out a survey of traffic 
passing along a road one morning.

64% of the vehicles she counted were cars.
2

25  of the vehicles she counted were vans.

Find, in the simplest form, the ratio of
cars : vans : other vehicles that Sophie
counted.

 E  At a cinema, popcorn is sold in small, 
medium and large cartons.

One day, the ratio of the number of sales of 
small, medium and large cartons was
1 : 2 : 2.

What percentage of the cartons sold were 
large?

F  Ellie attends school for 92% of the days in a
 school year and is absent for the rest.

Work out the ratio of the number of days
Ellie attended school to the number of days 
she was absent.

Give your answer in the form n : 1.  

G  At a school, all pupils study one foreign 
language, either French, German or
Spanish.

There are 720 pupils in total. 2
5  of the pupils 

study French. The ratio of the number of 
pupils who study German to the number
who study Spanish is 1 : 3.

Work out how many pupils study each 
language.

H  Anne is making a repeating pattern using 
three colours of beads: white, red and
yellow.

35% of the beads used are white. Red and 
yellow beads appear in the pattern in the
ratio 2 : 1.

Anne has used 180 beads in total.
Work out how many red beads she has used. 
 
 

I  A bag containers black, white and red 
counters in the ratio 3 : 4 : 2.

A counter is to be picked at random from the 
bag. Work out the probability the counter is 
not white.

J  George and Harriet shared some money in 
the ratio 5 : 3. George gave 2

3  of the money he
 received to Ivan.

Ivan received £30. How much money was 
shared?

Page 3 www.MathsPad.co.uk



Ratio Problems: a:b and b:c

Page 108

Ratio Problems - a:b and b:c
A   A packet contains red, blue and green 
balloons.

The ratio of red to blue balloons is 2 : 3.
The ratio of blue to green baloons is 2 : 1.

Work out the ratio of:
red balloons : blue balloons : green balloons
Give your answer in the simplest form.

B   Lucy, Mary and Nancy each receive a 
share of £180.

Lucy receives twice as much as Mary.
Nancy receives 50% more than Mary.

Work out how much each person receives.

C   At a cafe, a survey is carried out of the 
sales of different types of coffee over a 
weekend.

The ratio of cappuccinos sold to lattes sold 
was 3 : 5.
The ratio of lattes sold to americanos sold 
was 4 : 3.

Work out the correct number to complete the
 sentence:
For every 20 cappucinos sold, there were 
___  sales of americanos. 

D  At a holiday camp, the ratio of boys to
girls is 2 : 3.

The ratio of girls to adults is 2 : 5.

Work out the ratio of children to adults at the
 holiday camp. Give your answer in the
simplest form.  

E  A messaging app allows users to send 
text, picture and video messages.

The ratio of text messages to picture 
messages sent is 4 : 1.
The ratio of text messages to video 
messages sent is 11 : 2.

Work out the ratio of picture messages to 
video messages sent. Give your answer in 
the simplest form.

F  A mosaic is made using black, white and 
grey tiles.

The ratio of black tiles to white tiles is 3 : 7.
The ratio of black tiles to white and grey tiles
  combined is 2 : 9.

Given that a total of 24 black tiles were 
used,
find the total number of grey tiles that were 
used. 

G  The ratio of Robert and Steve's ages is
3 : 4.

The ratio of Steve and Tom's ages is 5 : 2.

Given that Robert is aged between 40 and
50, work out Tom's age. 

H  At an athletics event, gold, silver and 
bronze medals are awarded.

The ratio of gold to silver medals won by a 
country is 1 : 3.
The ratio of silver to bronze medals won by 
the country is 2 : 3.

Find the ratio of gold to bronze medals won 
by the country in the form 1 : n. 
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Fractions and Ratio Worded Problems 
 
Robbie and Gary share $675 in the ratio  

5 : 4. Gary spends 5
6
 of his money on a 

new TV. How much does Gary’s  new TV 
cost? 
 
 

Three sisters Delia, Emma and Fajar 
share £880 in the ratio 2 : 5 : 4. Emma 

gives 2
5
 of her money to her mother, and 

Fajar gives 3
8
 of her money to her mother. 

How much money does their mother get 
in total? 
 
 

In a year group there are 120 children. 
The ratio of boys to girls is  5 : 3. Of the 

boys, 2
5
 wear glasses. Of the girls, 2

9
 wear 

glasses. What percentage of the students 
in the year group wear glasses? 
 
 

In a cutlery drawer, knives, forks and 
spoons are in the ratio 6 : 5 : 3. There 
are 36 spoons in the drawer. Of the 

knives, 25% are dirty, and of the forks, 5
12

 

are dirty. What fraction of all the cutlery 
is dirty? 
 
 

There are 90 counters in a bag, either red 

or green or yellow. 1
5
 of the counters are 

yellow. The ratio of red counters to green 
counters is 7 : 5. Ten red counters are 
removed from the bag. Find the 
percentage of counters remaining in the 
bag that are red. 
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share £880 in the ratio 2 : 5 : 4. Emma 

gives 2
5
 of her money to her mother, and 
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The ratio of boys to girls is  5 : 3. Of the 

boys, 2
5
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glasses. What percentage of the students 
in the year group wear glasses? 
 
 

In a cutlery drawer, knives, forks and 
spoons are in the ratio 6 : 5 : 3. There 
are 36 spoons in the drawer. Of the 

knives, 25% are dirty, and of the forks, 5
12

 

are dirty. What fraction of all the cutlery 
is dirty? 
 
 

There are 90 counters in a bag, either red 

or green or yellow. 1
5
 of the counters are 

yellow. The ratio of red counters to green 
counters is 7 : 5. Ten red counters are 
removed from the bag. Find the 
percentage of counters remaining in the 
bag that are red. 
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 °
v 

= 
__

__
__

__
 °

An
gl

e 
v 

is 
 ଼

th
e 

siz
e 

of
 a

ng
le

 u
.

u

v

w
 =

 _
__

__
__

_ 
°

x 
= 

__
__

__
__

 °

y 
= 

__
__

__
__

 °

An
gl

e 
w

 is
 ଶ ହ

th
e 

siz
e 

of
 a

ng
le

 y.

An
gl

e 
y 

is 
ଶ ଷ

la
rg

er
 th

an
an

gl
e 

x.

w
yx

a 
= 

__
__

__
__

 °
b 

= 
__

__
__

__
 °

x 
= 

__
__

__
__

 °

An
gl

e 
x 

is 
ଵ ଶ

la
rg

er
 th

an
 a

ng
le

 a
.

An
gl

e 
y 

is 
ଵ ଶ

sm
al

le
r t

ha
n

an
gl

e 
x.

b
a

x
y

y 
= 

__
__

__
__

 °

An
gl

e 
b 

is 
2
ଵ ଷ

la
rg

er
 th

an
an

gl
e 

y.

1)
2)

3)
4)

5)
6)

7)
8)

9)
10

)
11

)
12

)

Ti
p!

Ex
pr

es
st

he
an

gl
es

as
a

ra
tio

.
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Ratio & Shape 1
Each rectangle shows its ratio   width : length
Use this information to find the missing value!

Perimeter = 24 cm
Area =  

1 : 2

A)

Perimeter = 24 cm
Area =  

1 : 3

B)
2 : 3

C)

2 : 5
D)

Perimeter = 32 cm
Area =  

3 : 5
E)

Perimeter = 9 cm
Area =  

2 : 7
F)

Perimeter = 27 cm
Area =  

4 : 5
G)

Perimeter = 44 cm
Area =  

5 : 6
H)

4 : 9
I)

The compound shapes below are made from congruent rectangles.
Use the pattern to calculate the   width : length ratio.

Use the ratio to calculate the missing values.

6 cm

Total Perimeter 
= 

12 cm

Total Area 
= 

Total Area 
= 

25 cm

21 cm

Total Perimeter 
= 

Total Perimeter 
= 

20 cm

J) K) L)

M) N)

Perimeter = 44 cm
Area =  

Perimeter = 50 cm
Area =  

Perimeter = 56 cm
Area =  

Ratio & Shape 1
Each rectangle shows its ratio   width : length
Use this information to find the missing value!

Perimeter = 24 cm
Area =  

1 : 2

A)

Perimeter = 24 cm
Area =  

1 : 3

B)
2 : 3

C)

2 : 5
D)

Perimeter = 32 cm
Area =  

3 : 5
E)

Perimeter = 9 cm
Area =  

2 : 7
F)

Perimeter = 27 cm
Area =  

4 : 5
G)

Perimeter = 44 cm
Area =  

5 : 6
H)

4 : 9
I)

The compound shapes below are made from congruent rectangles.
Use the pattern to calculate the   width : length ratio.

Use the ratio to calculate the missing values.

6 cm

Total Perimeter 
= 

12 cm

Total Area 
= 

Total Area 
= 

25 cm

21 cm

Total Perimeter 
= 

Total Perimeter 
= 

20 cm

J) K) L)

M) N)

Perimeter = 44 cm
Area =  

Perimeter = 50 cm
Area =  

Perimeter = 56 cm
Area =  
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Ratio & Shape 2

9 cm

Calculate the   width : length   ratio for each small rectangle.
Use this fact to divide the given length.
Sketch the lengths of a small rectangle to help.

10 cm
16 cm

Compound shape 
perimeter =  

Compound shape 
perimeter =  

Compound shape 
perimeter =  

14 cm

Compound shape 
perimeter =  

Compound shape 
perimeter =  

Compound shape 
perimeter =  

25 cm 42 cm

Compound shape 
perimeter =  

Compound shape 
perimeter =  

Compound shape 
perimeter =  

24 cm
21 cm 20 cm

Small rectangle area 
=  

Small rectangle area 
=  

Small rectangle area 
=  

Perimeter = 78 cm Perimeter = 87 cm Perimeter = 34 cm

1) 2) 3)

4) 5) 6)

7) 8) 9)

10) 11) 12)

Ratio & Shape 2

9 cm

Calculate the   width : length   ratio for each small rectangle.
Use this fact to divide the given length.
Sketch the lengths of a small rectangle to help.

10 cm
16 cm

Compound shape 
perimeter =  

Compound shape 
perimeter =  

Compound shape 
perimeter =  

14 cm

Compound shape 
perimeter =  

Compound shape 
perimeter =  

Compound shape 
perimeter =  

25 cm 42 cm

Compound shape 
perimeter =  

Compound shape 
perimeter =  

Compound shape 
perimeter =  

24 cm
21 cm 20 cm

Small rectangle area 
=  

Small rectangle area 
=  

Small rectangle area 
=  

Perimeter = 78 cm Perimeter = 87 cm Perimeter = 34 cm

1) 2) 3)

4) 5) 6)

7) 8) 9)

10) 11) 12)
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Simplify

1) −5: + 9: + 9; − 9;

2) 97 + 97 + 68 + 11

3) −3J + < − 10J − 7<

4) −97 + 68 + 28 + 5

5) 4; + 2: + 2; + 8;

6) 9J − 2< + 9J + 7<

7) 5; + 4: + 3; + 14

8) 6: − 5; + 5: + 10

9) −57 + 58 + 27 + 7

10) 87 − 8 + 37 + 1
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Simplify

1) K% +3K% −2K%

2) 4J% −3J% −5;# +5J%

3) 3K% −5K − K% +2;%

4) 3J# −J" −5J# −2J#

5) ;# −5;# +5;# −4;#

6) 3:" +;" −4:" −5;"

7) 4<# +<% +4;% +3<%

8) 3K% −2K% −2K + 3K%

9) ;" +3;" −3K

10) 4J − 2J − 5J"
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Sim
pli
fy	
by
	co
lle
cti
ng
	lik
e	t
er
ms
:

(3
)

2"
!
+
4"

+
5&

−
"!
−
2"

−
8&

(4
)

3"
+
&−

8*
+
&−

5"
+
2&

+
2*

(5
)

4+
6"

!
+
8"

−
3"

!
+
5−

14
"

(6
)

−8
&+

3"
!
+
7"

−
8&

−
"!
−
2"

+
2"

!
+
3"

+
4&

(7
)

−3
−
4"

−
&+

9"
+
11
&−

12

(8
)

2"
!
+
3"
&−

12
&!
+
10
&"

+
3&

!
−
"&

−
9&

!
+
4"

!

(9
)

−1
1&

+
12
"&

+
10
"−

4&
"−

10
&+

4"

(1
0)

15
"!
+
14
"−

15
&+

8−
7"

!
+
10

+
2"

−
2+

6&
+
16

−
15
&

TA
SK

Co
lle
cti
ng
	lik
e	t
er
ms
	(2
/2
)

Da
te:
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Simplify

1) 8: ×	K

2) K ×	7K

3) 2; ×	8J

4) 4J ×	2K

5) 2K ×	8K

6) 3: ×	3J

7) 5: ×	6<

8) 4: ×	4<

9) J ×	4K

10) 7: ×	2K
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Simplify

1) 4<J- ×	4<$J.	

2) 5<%J' ×	2<.

3) 5<$ ×	8<.J%	

4) 8< ×	4<$J	

5) 4<' ×	5<%J%	

6) 6<%J ×	3<#J.	

7) 8<J# ×	8<J	

8) < ×	5<$J%	

9) 4J-×	7<-J$	

10) 5<"×	<.J"	
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Simplify

1)
'/0
0

2)
'/
/

3)
'0
0

4)
%0
0

5)
'/0
/

6)
$/0
0

7)
./0
/

8)
-0
0

9)
"/0
/

10)
-/
/
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Simplify

1)
%/!0"
/#0

2)
&%/$0"
#/0%

3)
-/#0!
"/&0%

4)
&-/"0!
'/#0

5)
&%/$0%
-/0$

6)
&-/#0"
'/'0

7)
-/"0!
%/'0#

8)
#/#0$
#/%0

9)
"/!0%
/%0$

10)
-/$0#
"/'0%
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1) Evaluate 47 + 8 %	when 7 = 4 and 8 = 10

2) Calculate 4: + ; %	when : = 6 and ; = 7

3) Evaluate 
")
1 +8

%	when 7 = 10 and 8 = 6

4) Work out 4< + 2J %	when < = 8 and J = 7

5) Calculate :% + 2;	 when : = 4 and ; = 1

6) Evaluate 4: − 2; %	when : = 2 and ; = 9

7) Calculate 7% + 48	when 7 = 10 and 8 = 1

8) Work out 
#*+",
% 	 when : = 5 and ; = 3

9) Evaluate 7%+
&)
2 	 when 7 = 2 and 8 = 5

10) Work out 
#1+$2
# 	 when 7 = 8 and 8 = 8
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1) Evaluate <% + &#
0 when < = −8 and J = 7

2) Work out 
#*3",
% when : = −7 and ; = 9

3) Work out 
3-
/ +J

%
when < = −2 and J = −1

4) Calculate 
3&-
1 +8% when 7 = −4 and 8 = −8

5) Work out 
#*+%,
# when : = −7 and ; = 9

6) Work out 
#13$2
% when 7 = 8 and 8 = −9

7) Calculate 
"1+"2
# when 7 = −2 and 8 = −9

8) Work out 27 + 28 %
when 7 = −4 and 8 = −1

9) Work out 
3'
* +;

%
when : = −2 and ; = −9

10) Work out 27 + 48 % when 7 = −4 and 8 = 1
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SU
B

ST
IT

U
TI

O
N

 
N

EG
A

TI
VE

S 
O

F 
N

EG
A

TI
VE

S
 

R
ef

: G
20

2.
3R

1 
 

©
 2

01
8 

M
at

hs
4E

ve
ry

on
e.

co
m

 
W

or
ks

he
et

s,
 V

id
eo

s,
 In

te
ra

ct
iv

e 
Q

ui
zz

es
 a

nd
 E

xa
m

 S
ol

ut
io

ns
 

 

 

A
1 
a 

= 
3,

 b
 =

 2
, c

 =
 5

 
Ev

al
ua

te
 

  3a
+

bc
 

A
2 
d 

= 
7,

 e
 =

 4
, f

 =
 1

3 
Ev

al
ua

te
 

  e(
f−

d)
 

A
3 
x 

= 
5,

 y
 =

 3
, z

 =
 6

 
Ev

al
ua

te
 

  x2
−

y z
 

A
4 
m

 =
 1

0,
 t 

= 
2 

G
iv

en
 th

at
 

  G
=

m t2
−

1
 

Fi
nd

 G
 

B
1 
a 

= 
2,

 b
 =

 6
, c

 =
 –

3 
Ev

al
ua

te
 

  a
b+

2c
 

B
2 
e 

= 
–1

, f
 =

 4
 

Ev
al

ua
te

 

  7(
f−

e)
  

B
3 
p 

= 
–3

, q
 =

 2
, r

 =
 7

 
Ev

al
ua

te
   p2

+
2q

−
pr

 

B
4 
p 

= 
2,

 q
 =

 8
, r

 =
 –

7 
G

iv
en

 th
at

 

 t=
pq

+
r 

Fi
nd

 t 

C
1 
a 

= 
–3

, b
 =

 5
, c

 =
 –

2 
Ev

al
ua

te
 

  a
2
−

bc
  

C
2 
a 

= 
3,

 b
 =

 –
4,

 c
 =

 –
1 

Ev
al

ua
te

  a
b+

bc
−

ac
  

C
3 
p 

= 
–5

, q
 =

 –
4 

Ev
al

ua
te

 

 pq
−

p q
 

C
4 
a 

= 
–3

, b
 =

 –
8,

 c
 =

 –
5 

G
iv

en
 th

at
   M
=

a2
+

4b
−

c
a

 

Fi
nd

 M
 

D
1 
s =

 –
2,

 t 
= 

11
 

G
iv

en
 th

at
  

  H
=

(t
−

3)
2

s3
+

20
 

Fi
nd

 H
 

D
2 
a 

= 
–7

, d
 =

 4
, n

 =
 2

1 
G

iv
en

 th
at

 

  S
=

n 2[2
a
+

(n
−

1)
d]

 

Fi
nd

 S
 

D
3 
a 

= 
–1

0,
 u

 =
 3

5,
 t 

= 
3 

G
iv

en
 th

at
   s=

ut
+

1 2
at

2
 

Fi
nd

 s 

D
4 
a 

= 
–3

, b
 =

 7
, c

 =
 –

2 
G

iv
en

 th
at

 

  x
=
−b

−
b2

−
4a

c
2a

 

Fi
nd

 x
 

 



Problem Solving

Page 149



Maths Venns

Page 150



Substitution Code Breaker

Page 151

 

w
w

w
.m

at
hs

pa
d.

co
.u

k 

Su
bs

tit
ut

e 
th

e 
nu

m
be

r 6
 in

to
 e

ac
h 

of
 th

es
e 

ex
pr

es
si

on
s.

 
Th

e 
va

lu
e 

of
 th

e 
ex

pr
es

si
on

 w
ill 

th
en

 g
iv

e 
yo

u 
a 

le
tte

r i
n 

th
e 

co
de

 b
ox

.  
W

rit
e 

th
e 

le
tte

r i
n 

th
e 

bo
x.

 T
he

y 
sp

el
l a

 s
ec

re
t m

es
sa

ge
 –

 c
an

 y
ou

 c
ra

ck
 it

? 
 

 

a.
 2

n + 
4 

  g
iv

es
   
…
…

.. 

 

b.
 3

n 
- 5

   
gi

ve
s 

  …
…

.. 

 

c.
 

16
 –

 2
n 

 g
iv

es
   
…
…

.. 

 

d.
 n

2 
-1

0    
gi

ve
s 

  …
…

.. 

 

e.
 n

 ÷
 2

  g
iv

es
   
…
…

.. 

 

f. 
4n

 ÷
 2

  g
iv

es
   
…
…

.. 

 

g.
 3

(2
n 

- 4
) g

iv
es

   
…
…

.. 

 

h.
 3

n 
+ 

8 
  g

iv
es

   
…
…

.. 

 

i. 
   

   
   

  g
iv

es
   
…
…

.. 

 

j. 
20

 - 
n 

  g
iv

es
   
…
…

.. 

 

k.
 

(n
+1

)(n
-2

) g
iv

es
  …

…
.. 

 

l. 
4n

 +
 4

   
gi

ve
s 

  …
…

.. 

 

m
. 2

0 
– 

n 
- 1

 g
iv

es
   
…
…

.. 

 

n.
 n

 - 
2 

  g
iv

es
   
…
…

.. 

 

o.
 2

n + 
4 

  g
iv

es
   
…
…

.. 

 

p.
 n

2  - 
12

   
gi

ve
s 

  …
…

.. 

 

q.
 2

(n
 +

 3
)  

 g
iv

es
   
…
…

.. 

 

r. 
4n

   
gi

ve
s 

  …
…

.. 

 

   

s.
 

   
   

   
   

gi
ve

s 
  …

…
.. 

 

t. 
n 

- 1
   

gi
ve

s 
  …

…
.. 

  

1 
= 

J 
8 

= 
A 

15
 =

 Z
 

22
 =

 C
 

2 
= 

B 
9 

= 
N

 
16

 =
 T

 
23

 =
 U

 

3 
= 

K 
10

 =
 D

 
17

 =
 X

 
24

 =
 I 

4 
= 

E 
11

 =
 F

 
18

 =
 M

 
25

 =
 W

 

5 
= 

! 
12

 =
 Y

 
19

 =
 Y

 
26

 =
 S

 

6 
= 

G
 

13
 =

 H
 

20
 =

 L
 

27
 =

 P
 

7 
= 

? 
14

 =
 O

 
21

 =
 Q

 
28

 =
 T

 

C
o
d
e
 B

o
x 

T 
16

 

6n
 

 4
 

6n
 +

 4
  

   
 2

 

9n
 +

 2
  

   
 2
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w
w
w
.m

at
hs
pa
d.
co
.u
k 

Ne
ga

tiv
e 

Nu
m

be
rs

 S
ub

st
itu

tio
n 

Co
de

 B
re

ak
er

! 
Su

bs
tit

ut
e 

th
e 

nu
m

be
r  -

2 
 in

to
 e

ac
h 

of
 th

es
e 

ex
pr

es
si

on
s.

 
Th

e 
va

lu
e 

of
 th

e 
ex

pr
es

si
on

 w
ill 

th
en

 g
iv

e 
yo

u 
a 

le
tte

r i
n 

th
e 

co
de

 b
ox

.  
W

rit
e 

it 
in

 th
e 

ye
llo

w
 b

ox
. T

he
 le

tte
rs

 s
pe

ll 
a 

se
cr

et
 m

es
sa

ge
 –

 c
an

 y
ou

 c
ra

ck
 it

? 
 

 

a.
 2

n + 
4 

  g
iv

es
   

…
…

.. 

 

b.
 3

n 
+ 

5 
  g

iv
es

   
…

…
.. 

 

c.
 

15
 –

 2
n 

 g
iv

es
   

…
…

.. 

 

d.
 n

2 
-1

0    
gi

ve
s 

  …
…

.. 

 

e.
 1

 - 
9n

  g
iv

es
   

…
…

.. 

 

f. 
3n

 -1
  g

iv
es

   
…

…
.. 

 

g.
 3

(2
n 

+ 
3)

 g
iv

es
   

…
…

.. 

 

h.
 3

n 
+ 

8 
  g

iv
es

   
…

…
.. 

 

i. 
n 

+ 
2 

   
  g

iv
es

   
…

…
.. 

 

j. 
20

 - 
n 

  g
iv

es
   

…
…

.. 

 

k.
 

n(
n+

1)
 g

iv
es

  …
…

.. 

 

l. 
4n

 +
 1

   
gi

ve
s 

  …
…

.. 

 

m
. -

5n
  g

iv
es

   
…

…
.. 

 

n.
 2

1 
+ 

n 
  g

iv
es

   
…

…
.. 

 

o.
 2

n + 
4 

  g
iv

es
   

…
…

.. 

 

p.
 n

2   -
 1

0 
  g

iv
es

   
…

…
.. 

 

q.
 3

(n
 +

1)
   

gi
ve

s 
  …

…
.. 

 

r. 
n2 

- 4
   

gi
ve

s 
  …

…
.. 

 

  

s.
 

   
   

   
   

  g
iv

es
   

…
…

.. 

 

t. 
-5

 +
 n

   
gi

ve
s 

  …
…

.. 

 

u.
 (

n+
3)

(n
+3

)  
 g

iv
es

 …
…

.. 

  

 

-8
 =

 K
 

-1
 =

 K
 

6 
= 

J 
13

 =
 B

 

-7
 =

 T
 

0 
= 

S 
7 

= 
P 

14
 =

 A
 

-6
 =

 L
 

1 
= 

! 
8 

= 
F 

15
 =

 ?
 

-5
 =

 U
 

2 
= 

N
 

9 
= 

Q
 

16
 =

 U
 

-4
  =

 I 
3 

= 
X 

10
 =

 H
 

17
 =

 R
  

-3
 =

 O
 

4 
= 

D
 

11
 =

 Z
 

18
 =

 W
  

-2
 =

 C
 

5 
= 

Y 
12

 =
 M

19
 =

 E
  

C
o
d
e
 B

o
x 

S
0 

6n
 

 3
 

6n
 +

 4
 

   
 4

 

8 
–1

5n
 

   
 2
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Su
bs
ti
tu
ti
on
 
in
v
ol
v
in
g 
ne
ga
ti
v
es
 
1

1 2
ܽ

ܾ

ܽଶ
െ
ܾ

ܾ	
െ
ܽ

2ܽ
	െ

3ܾ

a 
= 

-4
b 

= 
3

3ܽ
ଶ

ܾ	
െ
3ܽ

ଶ
3ሺ
ܾ

ܽሻ

ܽ	
െ
ܾ

2

ܽଷ
ሺ2
ܽሻ

ଷ
ሺܾ

ܽሻ

ଶ

ܾ	
െ
	ሺ
ܾ
െ
ܽሻ

a 
= 

-5
b 

= 
-2

ܾܽ

ܾܽ


2

2ܾ
	െ

3ܽ
െ
1

ܾܽ
ଶ

1 2
ܾܽ

10
ܾܽ

w
w

w.
M

at
hs

Pa
d.

co
.u

k

1.
 If

 a
 =

 -9
, w

ha
t i

s 
th

e 
pr

ob
le

m
 w

ith
 c

al
cu

la
tin

g 
ܽ	

?

2.
 If

 a
2

= 
9,

 w
ha

t a
re

 th
e 

tw
o 

po
ss

ib
le

 v
al

ue
s 

of
 a

?

3.
 If

 a
 =

 -3
, w

ha
t i

s 
th

e 
di

ffe
re

nc
e 

be
tw

ee
n 
ଵ ଷ
ܽ

an
d 
 ଷ

?

4.
 If

 a
 =

 -2
, w

hy
 is

 3
ܽଶ

no
t e

qu
al

 to
 3

6?

Th
in
k!

ch
al
le
ng
e

If 
a 

= 
-2

, b
 =

 3
 &

 
c 

= 
-1

, c
al

cu
la

te
:

ܾ	
െ
2ሺ
ܿ	
െ
	ܽ
ሻ

ܾܽ
ܿଶ

ሺܾ
െ
ܽሻ

య
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Su
bs
ti
tu
ti
on
 
in
v
ol
v
in
g 
ne
ga
ti
v
es
 
2

1 3
ܽ

ଶ
ܾܽ
	െ

ܾଶ
య

ܾଶ
െ
ܾ

ܾܽ 9

ଶ

a 
= 

6
b 

= 
-3

1 2
ܾܽ

ଷ

ܾ	
െ
2ሺ
ܾ
െ
ܽሻ

െ
2
ܾ

ܽ

ଶ
2ܽ

ܾ

6	

1 2
ܽଶ

2ܾ
	െ

3ܽ
3ܽ 2ܾ
	

ܾܽ
ଶ 3

a 
= 

-2
b 

=
-3

ܾܽ
	െ

ܽ
య

2ܽ
ܾ 3

ଶ
ܾଶ
	െ

ܽሺ
ܾ
െ
ܽሻ

1 4
ܽଶ
ܾ

w
w

w.
M

at
hs

Pa
d.

co
.u

k

1.
 W

hy
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 it
 p

os
si

bl
e 

to
 c

ub
e 

ro
ot

 -6
4,

 b
ut

 n
ot

 s
qu

ar
e 

ro
ot

 it
? 

2.
 W

ha
t h

ap
pe

ns
 if

 w
e 

su
bs

tit
ut

e 
2 

in
to

 
ଵ

௫	
ି
ଶ?

3.
 If

 a
 =

 -3
, w

hy
 is

 5
 –

a 
eq

ua
l t

o 
8?

 

4.
 If

 a
 =

 -4
 a

nd
 b

 =
 -3

, w
hy

 is
 1

0 
–

(a
 -

b)
 e

qu
al

 to
 1

1?

Th
in
k!

ch
al
le
ng
e

If 
a 

= 
-2

, b
 =

 3
 &

 
c 

= 
-1

, c
al

cu
la

te
:

ܾ
െ
ܽ

ܾܽ
ଶ ܿ

ܾ

3


1

ర
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×  3a2 2a 

a3   

ab2   

3ab   

ab 

 

 

 

×  3ab (2a)2 

c2   

3b-4   

6   

⅓bc3 

 

 

 

Algebra Multiplication Grids 

×   (ab)2 

4ab3 8a3b3  

b2c   

  ½a2b3 

ab-2 

 

 

 

×  (2a2)3  

3ac   

ab  6ab 

   

abc-1 

 

 

2ab2c-3 

×  3a3  

 a4 2 

 6ab  

3abc-3  18bc-3 

 

⅓a2bc3 

2a-1b2c3 

3a2b2 

×    

6a-1b   

4a 2a2b 8a3b 

   

4ab 

 

 

2a3 
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algebraic multiplication & division 

a3 ×  ab =   

2a ×  3ab =   

x2y ×   =  2x2y3 

3d4 ×   =  6a2d5 

6ab ÷ 2 =   

a2b ÷ a2 =   

ab3 ÷ ab =   

4a2b ÷  =  2a2 

 
6a3b2 

 ×  3a2b2 

 ×  a3 

3b ×   

6ab ×   

a2 ×    ×  ab2 

=    

=    

=    

=    

=    

=    

=    

=    

=   

     

     

     

2ab 

b 

ab3 

ab 

12a3b3 

3ab2 

6a2b 

3a 

9a2b3 

3ab2 

7a2b 

7b 

10a3b 

2a2 

8ab5 

2b2 

2a2 × 3b 

6a 

Complete the missing parts of each of these calculations: 

2a2b ×    ×  6a 

Show 8 different ways of multiplying to make 6a3b2 : 

Simplify these divisions: 

www.MathsPad.co.uk 
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×
Multiplication

A

×

×
3

3

B

C

1
×

Multiplication

A

×

×
3

3

B

C

1
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×
2

2

Multiplication

A

× 2

3

2

2

2 2

× 2 2 2

2 6𝑥3𝑦2 8𝑥4𝑦2 𝑥2𝑦𝑧

12𝑥2𝑦3

6𝑥3𝑧4

4𝑦3𝑧 8𝑦2𝑧

B

C

2
×

2

2

Multiplication

A

× 2

3

2

2

2 2

× 2 2 2

2 6𝑥3𝑦2 8𝑥4𝑦2 𝑥2𝑦𝑧

12𝑥2𝑦3

6𝑥3𝑧4

4𝑦3𝑧 8𝑦2𝑧

B

C

2
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Simplify

1) 5$ × 5"

2) 5$ × 5%

3) 5% × 5$

4) 5% × 4$

5) 4% × 4$

6) 4 × 4$

7) 4" × 4$

8) 4" × 43$

9) 43" × 4$

10) 43" × 43$

Simplify

11) 33" × 33$

12) 3" × 3$

13) −3 " × −3 $

14) 3)." × 3).$

15) 3
(
' × 3

(
%

16) 31 × 31

17) 31 × 32

18) 7" × 8"

19) 7" × 7"

20)
&
1

"
×

&
1

"
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Simplify

1) 6- ÷ 6"

2) 6- ÷ 6%

3) 6- ÷ 5%

4) 5- ÷ 5%

5) 5% ÷ 5-

6) 53% ÷ 5-

7) 5% ÷ 53-

8) 53% ÷ 53-

9) 53- ÷ 53%

10) −5 - ÷ −5 %

Simplify

11) −4 - ÷ −5 %

12) 4 - ÷ 5 %

13) 4 - ÷ 4 %

14)
##
#&

15)
#).#
#).&

16)
#
(
#

#
(
&

17)
##
##

18)
#+
#+

19)
#+
#,

20)
5$

*$

21)
5$

5#
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Simplify:

1) 2)

2) 3)

3) 4)

4) 5)

5) 0$

6) 0#

7) 0)

8) 6)

9) −6 )

10) − 6 )

11)
&
-
)

12) 0.6 )

13) 6: )

14) 6:)
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Simplify

1) 6% $

2) 6" $

3) 6# $

4) 2# $

5) 2$ #

6) 2$ )

7) 2$ 3&

8) 23$ 3&

9) 33$ 3&

Simplify

10) 3
(
&
3&

11) 3
(
&

(
&

12) <
(
&
%

13) <% %

14) <% .

15) 2. /

16) 7/ %

17) <% $

18) <% 1
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Ta
sk

1
–

Ra
isi

ng
 a

po
w

er
to

a
po

w
er

Ex
te

ns
io

n 
–

Ca
n 

yo
u 

cr
ea

te
 q

ue
st

io
n/

flo
w

ch
ar

t o
f y

ou
r o

w
n?

3"
!
"

3"
×
"!

"

3"
! ×
3"

!

3×
3×
"!
×"

!
9"

#

Ex

3"
!
"
=
9"

#

5'
$
"

1

5'
$
"
=
___
__

2*
$ ×
2*

$ ×
2*

$

2

___
__
=
___
__

2!
×
"%

!
3

___
__
=
___
__
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Ta
sk

 2
 –

Ra
isi

ng
 a

 p
ow

er
 to

 a
 p

ow
er

Ex
te

ns
io

n 
–

Ca
n 

yo
u 

cr
ea

te
 q

ue
st

io
n/

flo
w

ch
ar

t o
f y

ou
r o

w
n?

7"
$ '

"
7"
×
"$

" ×
'&

7"
$ '
×7
"$
'

7×
7×
#!
×#

! ×
$×
$

49
"'
'"

Ex

7"
$ '

"
=
49
"'
'"

10
*"
/%

"
4

10
*"
/%

"
=
___
__

3&
'"
×3
&'

" ×
3&
'"

5

___
__
=
___
__

2%
×
""

% ×
'%

6

___
__
=
___
__
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Simplify:

1) J&" × J#

2) 6J&" × 5J#

3) J&" ÷ J#

4) 40J&" ÷ 8J#

5) J&" #

6) 3J&" #

7) 7J# ÷ J%

8) 7J# × J%

9) 7J# %

10) 2<. × 5<#

11) 12J$ × 5<#

12) 12J$ ÷ 6J#

13) 12J$ ÷ 12J3#

14) 12J$ %

15) 12J3" %

16) 12J3" ÷ 4J%

17) 12J3" ÷ 4J3%

18) 12J3" × 4J3%
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Simplify:

1)
1' × 1%
1#

2)
1#

1' × 1%

3)
/#

1' × 1%

4)
&%/#

%1' × "1%

5)
&%/#

%/' × "/%

6) 2<" × 3<$

7) 2<"J% × 3<$J%

8) 12<-J% × 3<$J%

9) 12<-J% ÷ 3<$J%

10)
&%/#0&
"/%0&

11)
&%/#0"
"/%0&
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Laws of Indices  

Simplify: 

(a) 45 × 42  (b) 45 × 43 

(c) 43 × 45  (d) 4 × 45 

(e) 45 × 4−2 (f) 40 × 43 

(g) 42.5 × 40.5 (h) 45 × 52 

(i) 5−3 × 52  (j) 5−5 × 5−3 

 

Simplify: 

(a) 45 ÷ 42  (b) 45 ÷ 43 

(c) 42 ÷ 45  (d) 45 ÷ 4 

(e) 42 ÷ 40  (f) 45 ÷ 4−2 

(g) 45 ÷ 54  (h) 52.5 ÷ 50.5 

(i) 
57

52
   (j) 

(−5)7

(−5)2
  

 

Simplify: 

(a) (34)5  (b) (35)4 

(c) (32)5  (d) (3−2)5 

(e) (34)1  (f) 33 × (34)0.5 

 

Simplify: 

(a) 
23×28

25
  (b) 

2−3×28

21
 

 

Find 𝑥: 

(a) 5𝑥 × 54 = 57 

(b) 
3𝑥×3−2

34
= 310 

(c) 102 × 10𝑥 = 1000000 

Laws of Indices  

Simplify: 

(a) 45 × 42  (b) 45 × 43 

(c) 43 × 45  (d) 4 × 45 

(e) 45 × 4−2 (f) 40 × 43 

(g) 42.5 × 40.5 (h) 45 × 52 

(i) 5−3 × 52  (j) 5−5 × 5−3 

 

Simplify: 

(a) 45 ÷ 42  (b) 45 ÷ 43 

(c) 42 ÷ 45  (d) 45 ÷ 4 

(e) 42 ÷ 40  (f) 45 ÷ 4−2 

(g) 45 ÷ 54  (h) 52.5 ÷ 50.5 

(i) 
57

52
   (j) 

(−5)7

(−5)2
  

 

Simplify: 

(a) (34)5  (b) (35)4 

(c) (32)5  (d) (3−2)5 

(e) (34)1  (f) 33 × (34)0.5 

 

Simplify: 

(a) 
23×28

25
  (b) 

2−3×28

21
 

 

Find 𝑥: 

(a) 5𝑥 × 54 = 57 

(b) 
3𝑥×3−2

34
= 310 

(c) 102 × 10𝑥 = 1000000 
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1∙
W

rit
e 

as
 a

 s
ing

le 
po

w
er

…

a∙
m
3
×

m
2

b∙
c2

4
c∙

n5
÷

n3
d∙

63
3

e∙
46
×

42
f∙

q6
×

q8

g∙
b1
0 b5

h∙
p5

-2
i∙

d1
1

6
j∙

28 2
k∙

f-
3

-2
l∙

h4
×

h-
7

m
∙

e-
2
÷

e4
n∙

y5
×

y
o∙

z1
1

z-
3

p∙
i-7

-3
q∙

f-
3
×

f-
7

r∙
3-

4
2

2∙
W

rit
e 

as
 a

 s
ing

le 
po

w
er

…

a∙
j4
×

j5

j2
b∙

73
2

76
c∙

x1
1

x-
3
×

x8
d∙

y9
×

y4

y1
0

e∙
2-

5
×

2-
2

23
f∙

k-
4

-5

k1
1

3∙
Fin

d 
th

e 
va

lue
 o

f…

a∙
p0

b∙
c0

c∙
9z

0
d∙

x3
×

x-
3

e∙
f5
×

f3
×

f-
8

f∙
r6
÷

r6

4∙
W

rit
e 

as
 a

 s
ing

le 
po

w
er

…

a∙
26

a
×

23
a

b∙
8m 8n

c∙
52

x+
2
×

54
x+

3
d∙

4
g

3
e∙

63
y+
7
÷

6y
+2

5∙
Fin

d 
th

e 
m

iss
ing

 v
alu

es

a∙
53
×

5
=
51

0
b∙

7
÷

74
=
72

c∙
42

=
4-

24
d∙

9
×

93
=
9-

8
e∙

26 2
=
2-

4

f∙
10

-3
=
10

12
g∙

32
a
×

3
=
37

a
h∙

67
m
+1
0

6
=
65

m
+4

i∙
43

d
=
46

d
j∙

74
xy
÷

7
=
7
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Powers of y eliminator 

© www.teachitmaths.co.uk 2014 22255 Page 1 of 2 

Simplify the 31 calculations below, crossing out the corresponding squares in the grid.  
When you have finished, the remaining squares will reveal a message. 
 
 

y6 C y13 Y y100 A y7 0 3y12 R y75 B

2y4 T y20 Y 1 A y22 U y29 H y11 S

y15 I y4 E y18 A y9 P y33 T y19 U

y21 R y16 Q 2y2 C y28 E y5 X y26 I 

y64 N y3 R y24 K y2 Y y32 B y23 H

y D y8 M y17 I 2y8 A y30 G y27 G

y10 H y12 J 4y3 W y14 F y36 T y31 S
 
 

1. y3 × y2 12. y7 ÷ y6 23. y4(y28 ÷ y2) 

2. y5 × y6 13. y16 ÷ y8 24. y3 + 3y3 

3. y7 × y2 14. y15 × y9 25. y3(y25 ÷ y5) 

4. y3 × y16 15. (y16)2 26. y × y29 × y3 

5. (y2)2 16. y8 × y9 × y12 27. 2(y2)4 

6. (y3)5 17. y0 × y0 28. 3(y4)3 

7. (y4)5 18. y × y10 × y20 29. y0 × (y10)10 

8. (y7)2 19. y0 × y2 30. y0(y32 ÷ y16) 

9. (y5)15 20. y × (y7)9 31. y4 + (y2)2 

10. y8 ÷ y2 21. y2 + y2   

11. y16 ÷ y4 22. y28 ÷ y2   
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PO
W

ER
S 

A
N

D
 R

O
O

TS
 

IN
TE

G
ER

  P
O

W
ER

S
N

O
 C

A
LC

U
LA

TO
R

 
R

ef
: G

13
3.
1R

1 
 

©
 2

01
8 

M
at

hs
4E

ve
ry

on
e.

co
m

 
W

or
ks

he
et

s,
 V

id
eo

s,
 In

te
ra

ct
iv

e 
Q

ui
zz

es
 a

nd
 E

xa
m

 S
ol

ut
io

ns
 

 

 

A
1 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 5

 

5 
× 

5 
× 

5 
× 

5 
× 

5 
× 

5 

A
2 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 3

 

3 
× 

34  ×
 3

7  

A
3 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 4

 

45  ×
 4

2  ×
 4

 

A
4 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 2

 

26  ×
 2

4  ×
 2

–3
 

B
1 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 6

 

 65 63
  

B
2 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 4

 

48  ÷
 4

2  

B
3 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 5

 

 54 57
 

B
4 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 3

 

3–2
 ÷

 3
5  

C
1 

Fi
nd

 th
e 

va
lu

e 
of

 n
 

  4n
×

45

43
=

47
 

C
2 

Fi
nd

 th
e 

va
lu

e 
of

 n
 

  25
×

2n

22
=

28
 

C
3 

Fi
nd

 th
e 

va
lu

e 
of

 n
 

  53
×

56

5n
=

55
 

C
4 

Fi
nd

 th
e 

va
lu

e 
of

 n
 

  7n
×

7n

79
=

7−3
 

D
1 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 5

 

 (5
4
)3

 
D

2 
W

rit
e 

as
 a

 s
in

gl
e 

po
w

er
 o

f 7
 

 (7
2
)5

 
D

3 
W

rit
e 

as
 a

 s
in

gl
e 

po
w

er
 o

f 2
 

 (2
3 )−

2
 

D
4 

W
rit

e 
as

 a
 s

in
gl

e 
po

w
er

 o
f 4

 

 (4
3 )2

×
(4

2
)5
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Laws of Indices 

Section a: 

Simplify the following, giving your answer in index notation, or as a fraction or integer where possible: 

A) 34 × 35  

B) 44 × 4-2  

C) y0 × y-3  

D) (-2)3 × (-2)2  

E) 32a × 34a 

F) (a2)5 

G) (22)3 

H) (2c2)3 

I) (a4b2)-2 

J) (2b2)3 × (2b2)4 

K) (52)a × (5a)4 

L) z3 ÷  z2 

M) 83 ÷  8-3 

N) z3 ÷  z-4 

O) 6a3 ÷  2a 

P) 15m3k3 ÷ 3m2k5 

Q) (ab2)3  ÷ ab2 

R) c2 × c0 ÷  c 

S) 27c2 × c-1 ÷  9c4 

T) 3ab4 × 6a-5b2  

U) -2x3y0 × -2x2y-5 

Section b:  

Simplify the following, giving your answer in index notation 

A)    

B)   

C)   

D)   

E)   

F)    

G)   

H)   

I)  

Section c (hard): 

Determine the value of the letters: 

A) 2a = 42  

B) 2b = 82  

C) 2c × 4 = 25 

D) 23d  = 64 

E) 2e × 2 = 32 

F) 3f ÷ 32 = 38 

G) 2g ÷ 23 = 16 

H) (3h)2 = 36 

I) 26i = 1 

J) (-4j)3 = -64 

K) (2k)2 = 100 

L)   

M)   

N)  

www.MathsPad.co.uk 
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La
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s 
of
 
in
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s 

M
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23  ×
 2

4  
32  ×

 3
3  ÷

 3
 

(3
3 )2  ×

 3
0  

26  ×
 2

1  ÷
 2

5 

(3
6 )0   ÷

 3
2 

23   ×
  3

2 

33  ×
 3

3  ÷
 3

 

A 
 

B 
 

C
 

 

D
 

 

E 
 

F 
 

G
 

 

H
 

 

I 
 

J 
 

K 
 

L 
 

M
 

 

(2
8 
÷ 

24 )2 

33  +
 3

2 

22  ×
 2

 ÷
 2

3  
2 

× 
(2

4  ÷
 2

2 )4 

3-1
  ×

  3
1 

(2
3 )2  ×

 2
3  ÷

 2
3 

27 
34 

72
 

3-2
 

36 
4 

A 
B 

C 
D 

E 
F 

G 

H 

I 

J 
K 

L 
M
 

28 
36

 
30 

35 

26 
29 

1 
w

w
w

.M
at

hs
Pa

d.
co

.u
k 

La
w
s 
of
 
In
di
ce
s 
M
at
ch
in
g 
Ac
ti
v
it
y 

M
at

ch
 th

e 
ca

rd
s a

t t
he

 to
p 

to
 th

ei
r a

ns
w

er
s a

t t
he

 b
oƩ

om
.  

Re
co

rd
 y

ou
r a

ns
w

er
s i

n 
th

e 
ta

bl
e.
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Using Index Notation (Positive Indices) 

A. Work out the value of the letters: 

1) 2 × 2 × 2 × 2 × 2  = 2a 

2) 3 × 3 × 3 × 3  = 3b 

3) 23 = c 

4) 3d = 27 

5) 34 = e 

6) 10f = 1000 
 

7) 
 

8)   

B. True or False: 

1) 33 > 25 

2) 18 > 23 

3) 23 < 52 

4) 43 < 82 

5) 22 × 32 = 52 

6) 32 × 32 = 34 

 

7) 
 

8) (-5)2 = 25  

 
C. Put these numbers in order of size: 

 
D. If a = -5, which of the following are true? 

• a2 = -25 

• a2 = 25 

• a3  is a negative number 

• a3 > a4 

• a3 < a2  

 
E. If b3 is an even number, which of 
the following are true? 

• b must be an even number 

• b must be an odd number 

• b could be odd or even 

• b2 must be an even number 

 
F. Explain how you know that  

723 is smaller than 823 

 
G.  Give an example to show that this is 
not always true: a × b2 = (a × b)2  
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Using the digits 1 to 20, at most one time each, fill in the boxes to 

create equivalent expressions.


