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Three companies offer taxis in London:

Sketch these cost-relationships on the grid.

At what distance is…

… Zooom and Quick Dash the same price?

… Zooom and Kar the same price?

… Quick Dash and Kar the same price?

Quick Dash: £3 per mile
Zooom: £2 per mile with a £5 pick-up fee
Kar: 50p per mile with a £20 pick-up fee

When is Zooom the cheapest option?

Uri has £22 to spend. Draw this graph and explain any intersections.

Lee wants to travel 13.5 km. Estimate the prices they could pay.

45

40

35

30

25

20

15

10

5

5
0

0 10 15 20 25 30 35 40 45

50

50

Spa ceship  Ca rgo

Type A Satellite

Show this limit as a graph on the grid.

A spaceship will be loaded with 2 different types of mini-satellites (A & B).
In total the spaceship can carry 45 satellites.

Ty
pe

 B
 S

at
el

lit
e In discussion…

… Scientist G argues for an equal amount of A & B satellites.

… Scientist H says there should be double the amount of A satellites compared to B satellites.

… Scientist I argues that there should be 15 more B satellites than As onboard.

Draw each scientist’s proposition as a graph and find solutions.

Before launch it is discovered the spaceship can only carry 39 satellites. 
Show & find solutions for the new cargo possibilities.
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1R1
 

 

A1 Solve 

  

x + y = 1

x - y = 5  

A2  Solve 

  

5x + y = 17

x + y = 3  

A3  Solve 

  

6x - 5y = 9

6x + 3y = 33  

A4  Solve 

  

x + 5y = -13

4x - 5y = 48  

B1  Solve 

  

8x - y = 7

12x - 8y = 6  

B2  Solve 

  

3x - 2y = 13

x - y = 5  

B3  Solve 

  

2x - 3y = 3

3x + 6y = 1  

B4  Solve 

  

3x + 5y = 7

9x +11y = 13 

C1  Solve 

  

5x + 3y = 14

2x + 2 y = 4  

C2  Solve 

  

4x + 5y = 13

3x - 2y = 27  

C3  Solve 

  

2x + 7 y = 12

3x + 8y = 13  

C4  Solve 

  

3x + 2y = 7

4x - 3y = 15  

D1  Solve 

  

y = 4x - 8

y = 3x - 5  

D2  Solve 

  

y = 4x - 2

y = 9x -12  

D3  Solve 

  

3x + 2 y = 61

y = 2x - 22  

D4  Solve 

  

3x - 2y = -24

y = 5- 2x  
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e 
a
re

 

1
3
4
 c

oi
n
s 

in
 t

h
e 

ja
r 

a
n
d
 t

h
ei

r 
to

ta
l 
va

lu
e 

is
 £

9
. 

Fi
n
d
 t

h
e 

n
u
m

b
er

 o
f 
5
p
 c

o
in

s 
an

d
 

th
e 

n
u
m

b
er

 o
f 

1
0
p
 c

oi
n
s 

in
 t

h
e 

ja
r.

 

 (g
) 

Fl
ou

r 
co

m
es

 i
n
 b

a
g
s 

o
f 
1
.5

 k
g
 o

r 
2
 k

g
. 

A
 b

ak
er

 h
as

 t
h
ir
ty

 b
ag

s 
o
f 
fl
o
u
r 

an
d
 t

h
ei

r 

to
ta

l 
w

ei
g
h
t 

is
 5

1
.5

 k
g
. 

Fi
n
d
 t

h
e 

n
u
m

b
er

 

of
 1

.5
 k

g
 b

ag
s 

a
n
d
 t

h
e 

n
u
m

b
er

 o
f 
2
 k

g
 

b
a
g
s 

th
e 

b
ak

er
 h

a
s.

 

(h
) 

A
 f

ar
m

er
 k

ee
p
s 

d
u
ck

s 
a
n
d
 p

ig
s 

in
 t

h
e 

sa
m

e 
fi
el

d
. 

T
h
e 

to
ta

l 
n
u
m

b
er

 o
f 
an

im
al

s 

in
 t

h
e 

fi
el

d
 i
s 

5
4
. 

T
h
e 

d
if
fe

re
n
ce

 b
et

w
ee

n
 

th
e
 n

u
m

b
er

 o
f 

p
ig

’s
 f
ee

t 
an

d
 t

h
e
 n

u
m

b
e
r 

of
 d

u
ck

’s
 f
e
et

 i
s 

7
2
. 

Fi
n
d
 t

h
e 

n
u
m

b
er

 o
f 

p
ig

s 
an

d
 t

h
e 

n
u
m

b
er

 o
f 
d
u
ck

s 
in

 t
h
e 

fi
el

d
. 

 



Purposeful Practice

Page 93

1
. 

T
he

 s
u

m
 o

f t
w

o
 n

u
m

be
rs

 is
 1

30
, 

w
hi

le
 th

e
ir 

d
iff

e
re

nc
e 

is
 3

8.
  F

in
d 

th
e 

tw
o 

nu
m

b
er

s.
 

 2
. 

B
e

ck
y 

a
nd

 P
e

te
r’s

 a
ge

s 
a

d
d

 t
o

 5
3

. 
 I

f 
B

e
ck

y 
is

 3
 y

e
a

rs
 y

o
u

n
ge

r 
th

a
n 

P
e

te
r,

 w
h

a
t 

a
re

 
th

ei
r 

a
g

es
?

 
 3

. 
A

 n
ec

kl
ac

e 
is

 m
ad

e 
fr

om
 1

64
 p

u
rp

le
 a

nd
 b

lu
e 

be
a

ds
. 

 T
he

re
 a

re
 8

 
m

or
e 

pu
rp

le
 b

e
ad

s 
th

an
 b

lu
e 

be
ad

s.
  

H
ow

 m
a

ny
 o

f 
e

ac
h 

co
lo

u
r 

be
a

d 
a

re
 th

er
e?

  
 

4
. 

T
en

 C
h

oc
o 

ba
rs

 a
nd

 s
ix

 n
u

tty
 b

ar
s 

co
st

 £
5.

  
T

hr
ee

 C
h

oc
o 

ba
r

s 
an

d
 

on
e

 N
ut

ty
 b

ar
 c

os
t 

£1
.3

0.
  F

in
d

 t
h

e 
co

st
 o

f e
ac

h 
ch

oc
ol

a
te

 b
a

r.
 

 5
. 

S
om

e 
ch

ic
ke

ns
 a

nd
 p

ig
s 

ar
e 

in
 a

 f
ie

ld
. 

 H
ow

 m
an

y 
of

 e
ac

h 
an

im
a

l a
re

 
th

er
e 

if 
th

er
e 

ar
e 

32
 h

e
ad

s 
an

d
 8

0 
le

g
s 

in
 t

ot
al

? 
 6

. 
P

et
er

 b
ou

gh
t 

a 
m

ix
tu

re
 o

f 
la

rg
e

 p
os

tc
ar

ds
 (

35
p

) 
an

d 
sm

a
ll 

po
st

ca
rd

s 
(2

9p
).

  
H

e 
bo

u
gh

t 
20

 p
os

tc
ar

d
s 

in
 t

ot
al

, 
co

s
tin

g 
£6

.2
8.

  
H

ow
 m

a
n

y 
of

 e
a

ch
 s

iz
e 

o
f 

po
st

ca
rd

 d
id

 
he

 b
uy

? 
 7

. 
F

in
d 

th
e 

va
lu

e 
of

 e
ac

h 
of

 t
he

 s
ym

bo
ls

 in
 th

e 
gr

id
: 

 

 
 

=
 7

7 

 
 

 
=

 7
8 

 
 

=
 7

8 

 
 

 
 

=
 7

9 

 8
. 

F
iv

e
 a

pp
le

s 
a

nd
 t

hr
ee

 p
ea

rs
 c

os
t 

86
 p

en
ce

. 
 S

ev
en

 a
pp

le
s 

an
d 

fiv
e 

p
ea

rs
 c

os
t 

£1
.3

0.
 

F
in

d
 th

e 
co

st
 o

f 
ea

ch
 p

ie
ce

 o
f f

ru
it.

 
 9.

 
T

w
o 

a
du

lts
 a

n
d 

th
re

e 
ch

ild
re

n
 w

en
t 

to
 t

he
 c

in
e

m
a,

 a
n

d 
th

e 
to

ta
l 

co
st

 
w

a
s 

£
3

2
.4

0
. 

T
h

re
e

 a
d

ul
ts

 a
nd

 f
iv

e 
ch

ild
re

n
 c

o
st

 £
5

1.
20

. 
 W

h
a

t 
w

e
re

 
th

e 
in

di
vi

d
ua

l p
ric

es
 o

f a
du

lt 
a

nd
 c

hi
ld

 ti
ck

et
s

?
 

 
10

. 
A

 s
lo

t 
m

ac
h

in
e

 t
a

ke
s 

o
nl

y 
20

p
 a

nd
 5

0p
 c

o
in

s.
 

 T
he

 m
ac

hi
n

e 
co

n
ta

in
s 

a 
to

ta
l 

o
f 

1
40

 
co

in
s 

w
or

th
 £

45
.1

0.
  H

ow
 m

an
y 

of
 e

a
ch

 t
yp

e 
o

f c
oi

n 
ar

e 
in

 th
e 

m
a

ch
in

e?
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1.
 W

rit
e

 s
o

m
e

 s
e

ts
 o

f 
co

o
rd

in
a

te
s 

th
a

t 
fit

 t
h

e 
e

qu
a

tio
ns

. 
 

P
la

ce
 s

e
ts

 t
h

a
t f

it 
bo

th
 in

 th
e 

m
id

dl
e

. T
h

e
 f

irs
t i

s 
d

o
n

e
 fo

r 
yo

u.
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Sh
ow

 e
ac

h 
of

 th
e 

fo
rm

ul
as

 u
sin

g 
th

e 
eq

ui
va

le
nt

 ra
tio

s 
be

lo
w.

 

6

(y
+

x)
 : 

(y
-x

) 
is 

eq
ui

va
le

nt
 to

 k
 : 

1 

Sh
ow

 th
at

 𝑦
=

 𝑥
( 𝑘

+
1
)

𝑘
−

1
 

(b
+

m)
 : 

(b
-m

) 
is 

eq
ui

va
le

nt
 to

 k
 : 

1 

Sh
ow

 th
at

 𝑏
=

 𝑚
( 𝑘

+
1
)

𝑘
−

1
 

(p
+

y)
 : 

(p
-y

) 
is 

eq
ui

va
le

nt
 to

 k
 : 

3 

Sh
ow

 th
at

 𝑝
=

 𝑦
( 𝑘

+
3
)

𝑘
−

3
 

(p
+

q)
 : 

(p
-q

) 
is 

eq
ui

va
le

nt
 to

 k
 : 

5 

Sh
ow

 th
at

 𝑝
=

 𝑞
( 𝑘

+
5
)

𝑘
−

5
 

(3
x+

y)
 : 

(x
-3

y)
 is

 e
qu

iva
le

nt
 to

 k
 : 

2 

Sh
ow

 th
at

 𝑥
=

 𝑦
(3

𝑘
+

2
)

𝑘
−

6
 

(x
+

2y
) 

: (
3x

-4
y)

 is
 e

qu
iva

le
nt

 to
 k

 : 
2 

Sh
ow

 th
at

 𝑥
=

 4
𝑦

( 𝑘
+

1
)

(3
𝑘

−
2
)
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Cha nging Ra t ios

Jia and Jen share som e m oney in the ratio 1:2
Jen spends £3. The m oney is now in the ratio 2:3 

equalise the
constant part
(Jia’sm oney)

then
1:2

2:4

6:12

now
2:3

2:3

6:9
× 3

× 2
’1

Jen’s m oney
change

’3

’£3

Rosh and Roe share som e m oney in the ratio 1:3
Roe spends £5. The m oney is now in the ratio 2:5

How m uch m oney does Roe have now? 

equalise the
constant part

then
1:3

now
2:5

× 2 change

Pen and Pol share som e m oney in the ratio 3:5
Pol spends £16. The m oney is now in the ratio 9:7

How m uch m oney is there in total now?

then
3:5

now
9:7

sca ling

Mia and May share som e m oney in the ratio 3:4
May spends £20. The m oney is now in the ratio 2:1

How m uch m oney does May have now? 

3:4 2:1

Ken and Kelshare som e m oney in the ratio 4:3
Kelspends £3. The m oney is now in the ratio 3:2

How m uch m oney did they start with? Ann and Ai share som e m oney in the ratio 3:2
Ann spends £18. The m oney is now in the ratio 3:5

How m uch m oney did Ann start with? 

A bag contains red and blue disks in the ratio 4:5
After 4 blue disks are rem oved the ratio is now 2:3

How m any disks are there now?

In a store there are 50% m ore bananas than apples.
15 bananas are added so the apple:bananaratio = 3:7

How m any apples are there?

A bag has 25% m ore triangles than circles.
After 15 triangles are added the

circle:triangle ratio is 5:7
How m any triangles are there now?
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1.
 
Th

e 
ra

ti
o 

of
 b

oy
s 

to
 g

ir
ls

 in
 a

 g
ro

up
 is

 7
 :

 5
. 

 
15

 m
or

e 
bo

ys
 j

oi
n 

th
e 

gr
ou

p.
 

Th
e 

ra
ti

o 
is

 n
ow

 1
2 

: 
5.

 
H

ow
 m

an
y 

st
ud

en
ts

 a
re

 t
he

re
 in

 t
ot

al
? 

2.
 
Th

e 
ra

ti
o 

of
 g

re
en

 p
en

s 
to

 r
ed

 p
en

s 
in

 a
 d

ra
w

er
 i
s 

5 
: 

1.
  

15
 r

ed
 p

en
s 

ar
e 

ad
de

d 
to

 t
he

 d
ra

w
er

. 
Th

e 
ra

ti
o 

be
co

m
es

 5
 :

 4
. 

H
ow

 m
an

y 
pe

ns
 o

f 
ea

ch
 c

ol
ou

r 
ar

e 
no

w
 i
n 

th
e 

dr
aw

er
? 

3.
 
In

 a
n 

an
im

al
 s

an
ct

ua
ry

 t
he

 r
at

io
 o

f 
do

gs
 :

 c
at

s 
: 

do
nk

ey
s 

is
 5

: 
4 

: 
2 

8 
m

or
e 

ca
ts

 a
rr

iv
e 

at
 t

he
 s

an
ct

ua
ry

. 
Th

e 
ra

ti
o 

is
 n

ow
 5

 :
 8

 :
 2

. 
H

ow
 m

an
y 

do
nk

ey
s 

ar
e 

th
er

e?
 

4.
 
Ji

m
 l
ik

es
 t

o 
bu

y 
sh

ir
ts

 o
f 

pa
rt

ic
ul

ar
 c

ol
ou

rs
. 

Th
e 

ra
ti

o 
of

 b
lu

e,
 b

la
ck

 a
nd

 w
hi

te
 s

hi
rt

s 
is

 1
 :

 3
 :

 4
. 

Th
er

e 
ar

e 
6 

m
or

e 
bl

ac
k 

sh
ir

ts
 t

ha
n 

bl
ue

 s
hi

rt
s.

 
H

ow
 m

an
y 

sh
ir

ts
 a

re
 t

he
re

 in
 t

ot
al

? 

5.
 
Ju

lia
 k

ee
ps

 p
ig

s,
 s

he
ep

 a
nd

 g
oa

ts
 i
n 

th
e 

ra
ti

o 
of

 2
 :

 3
 :

 5
. 

Sh
e 

ha
s 

9 
m

or
e 

go
at

s 
th

an
 p

ig
s.

 
H

ow
 m

an
y 

sh
ee

p 
do

es
 s

he
 h

av
e?

 

6.
 
Bi

ll
 b

uy
s 

sw
ee

ts
 f

or
 h

is
 f

ri
en

ds
, 

T
om

, 
Jo

hn
 a

nd
 K

ev
in

. 
H

e 
gi

ve
s 

ou
t 

th
e 

sw
ee

ts
 i
n 

th
e 

ra
ti

o 
4 

: 
5 

: 
2.

 
Jo

hn
 h

as
 1

2 
m

or
e 

sw
ee

ts
 t

ha
n 

Ke
vi

n.
 

H
ow

 m
an

y 
sw

ee
ts

 d
oe

s 
ea

ch
 f

ri
en

d 
ha

ve
? 

7.
 
G

re
en

, 
w

hi
te

 a
nd

 y
el

lo
w

 c
ou

nt
er

s 
ar

e 
pl

ac
ed

 i
n 

a 
ba

g 
in

 t
he

 r
at

io
 o

f 
4 

: 
3 

: 
2.

 
20

 g
re

en
 c

ou
nt

er
s 

ar
e 

re
m

ov
ed

 a
nd

 t
he

 r
at

io
 b

ec
om

es
 2

 :
 3

 :
 2

. 
H

ow
 m

an
y 

of
 e

ac
h 

co
un

te
r 

ar
e 

le
ft

 in
 t

he
 b

ag
? 

8.
 
Bu

rg
er

s,
 h

ot
-d

og
s,

 a
nd

 s
au

sa
ge

 r
ol

ls
 a

re
 s

ol
d 

in
 t

he
 r

at
io

 o
f 

5 
: 

6 
: 

7.
 

10
 m

or
e 

ho
t-

do
gs

 t
ha

n 
bu

rg
er

s 
w

er
e 

so
ld

. 
H

ow
 m

an
y 

it
em

s 
w

er
e 

so
ld

 i
n 

to
ta

l?
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 (a
) 

T
h
e 

ra
ti
o
 o

f 
w

h
it
e 

so
ck

s 
to

 b
la

ck
 s

oc
ks

 

is
 1

 :
 4

 i
n
 a

 d
ra

w
er

. 
Fo

u
r 

w
h
it
e 

so
ck

s 
ar

e 

ad
d
ed

 t
o
 t

h
e 

d
ra

w
er

 a
n
d
 t

h
e 

ra
ti
o 

o
f 

w
h
it
e 

so
ck

s 
to

 b
la

ck
 s

oc
ks

 b
ec

o
m

es
 5

 :
 

1
2
. 

Fi
n
d
 t

h
e 

n
u
m

b
er

 o
f 
w

h
it
e 

so
ck

s 
an

d
 

b
la

ck
 s

oc
ks

 t
h
er

e 
w

er
e 

in
it
ia

lly
. 

(b
) 

Li
ly

 a
n
d
 M

ar
y 

h
av

e 
m

ar
b
le

s 
in

 t
h
e 

ra
ti
o 

5
 :

 6
. 

Li
ly

 g
et

s 
tw

o 
m

o
re

 m
ar

b
le

s 

an
d
 n

ow
 t

h
e 

ra
ti
o
 i
s 

7
 :

 8
. 

H
ow

 m
an

y 

m
ar

b
le

s 
d
id

 e
a
ch

 g
ir
l 
h
av

e 
in

it
ia

lly
? 

 (c
) 

T
h
e 

ra
ti
o
 o

f 
th

e 
n
u
m

b
er

 o
f 

b
oy

s 
to

 

g
ir
ls

 a
t 

a
 p

ar
ty

 i
s 

3
 :

 4
 S

ix
 b

oy
s 

le
av

e 
th

e 

p
ar

ty
. 

T
h
e 

ra
ti
o
 o

f 
th

e 
n
u
m

b
er

 o
f 
b
o
ys

 t
o
 

g
ir
ls

 a
t 

th
e 

p
a
rt

y 
is

 n
o
w

 5
 :

 8
 W

o
rk

 o
u
t 

th
e 

n
u
m

b
er

 o
f 
g
ir
ls

 a
t 

th
e 

p
ar

ty
. 

(d
) 

T
h
e 

ra
ti
o 

o
f 
p
ig

eo
n
s 

to
 d

u
ck

s 
in

 a
 p

a
rk

 

is
 3

 :
 2

. 
W

h
en

 5
 p

ig
eo

n
s 

fl
y 

aw
ay

, 
th

e 

ra
ti
o 

o
f 
p
ig

eo
n
s 

to
 d

u
ck

s 
b
ec

o
m

es
 5

 :
 4

. 

H
ow

 m
an

y 
d
u
ck

s 
an

d
 p

ig
e
on

s 
w

er
e 

th
er

e 

or
ig

in
al

ly
? 

 (e
) 

B
ill

 a
n
d
 C

h
u
ck

 s
h
a
re

 s
o
m

e 
sw

ee
ts

 i
n
 

th
e 

ra
ti
o 

7
 :

 3
. 

B
ill

 g
iv

es
 3

 s
w

ee
ts

 t
o 

C
h
u
ck

 a
n
d
 n

o
w

 t
h
e 

ra
ti
o 

is
 5

 :
 3

. 
H

o
w

 

m
an

y 
sw

ee
ts

 d
id

 e
ac

h
 h

av
e 

in
it
ia

lly
? 

(f
) 

T
h
er

e 
a
re

 t
w

o
 b

ag
s 

co
n
ta

in
in

g
 

co
u
n
te

rs
, 

b
a
g
 A

 a
n
d
 b

a
g
 B

. 
T
h
e 

ra
ti
o
 o

f 

co
u
n
te

rs
 i
n
 b

a
g
 A

 t
o
 b

ag
 B

 i
s 

3
 :

 4
. 

T
w

el
ve

 c
o
u
n
te

rs
 a

re
 t

ak
en

 f
ro

m
 b

a
g
 B

 

an
d
 a

d
d
ed

 t
o
 b

ag
 A

 a
n
d
 t

h
e 

n
u
m

b
er

 o
f 

co
u
n
te

rs
 i
n
 e

ac
h
 b

ag
 i
s 

n
o
w

 t
h
e 

sa
m

e.
 

H
ow

 m
an

y 
co

u
n
te

rs
 w

er
e 

th
er

e 
or

ig
in

al
ly

 

in
 e

ac
h
 b

ag
? 
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Jan and Kim own numbers of marbles 
that are in the ratio 5 : 6 

Jan gains 2 more marbles and the ratio is 
now 7 : 8

how many marbles do each own initially?

ratio problems (i) 

(1)

(2)

(3)

(4)the ratio of shares owned by Asterix and 
Cleopatra is in the ratio 3 : 5

if Asterix gives Cleopatra 2 of his shares 
then the ratio will be 1 : 3

how many shares do they each have 
initially?

(5)

(6)the ratio of Ann’s age to Bob’s age is 3 : 4 

in 7 years time this ratio will be 4 : 5

(i) what are their ages now?
(ii) after how many years (from now)    

will the ratio be 5 : 6?

the ratio of cockles to winkles in a bag of 
sea shells is 1 : 2

when 6 winkles are accidentally spilt from 
the bag the ratio is 3 : 5

how many of each shell were there 
initially?

the ratio of geese to ducks on a lake is 4 : 9

when 10 extra geese land on the lake (and 
there are no duck changes) the ratio is 2 : 3

how many of each were there initially?

the ratio of the width to depth (when they are 
measured in metres) of a dam is 5 : 7

when 10 extra metres is added to the width 
of the dam (and the depth remains the 
same) the ratio is 5 : 6

how wide and deep was the dam initially?
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ratio problems (ii)

(1) (2)

(3) (4)

bag A contains 7n counters
bag B contains 3n counters

3 counters are taken from bag A 
and put in bag B

the ratio of counters in bag A to 
bag B is now 5 : 3

how many counters were in the 
bags initially?

box C contains 5k pens
box D contains 2k pens

8 pens are taken from box C and 
placed in box D

the ratio of pens in box C to box D 
is now 3 : 2

how many pens were there in 
each box initially?

the ratio of pairs of white socks to 
pairs of red socks is 9 : 5

9 pairs of the white socks are 
dyed red

the ratio of pairs of white socks to 
pairs of red socks is now 3 : 2

how many pairs of each colour 
were there initially?

Sapna and Rob have many 
paperweights, in the ratio of 8 : 3

Sapna, being a generous person, gives 
Rob 14 of her paperweights

the ratio is now 6 : 5

how many paperweights did each have 
initially?

explore what other ratios could have been 
created
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the ratio a : b = 5 : 6

the ratio b : c = 9 : 10

what is the ratio 
(i) a : c in its simplest form?

(ii) a + b : 9b – 2a in its  simplest form?

ratio problems (iii) (simplest form involves integers)

(1)

(2)

(3)

(4)the ratio a : b = 3 : 4

what is the ratio 

(i) b : 3a – b in its  simplest form?

(ii) 2a + b : 4a – b in its simplest form?

the ratio a : b = 3 : 2

the ratio b : c = 5 : 6

what is the ratio
(i) a : c in its simplest form?

(ii) 2a + b : 2b + c in its simplest form?

(5)

(6)

the ratio a : b = 2 : 5

the ratio d : e = 10a : 3b

what is the ratio
(i) d : e in its simplest form?

(ii) a + 2b : 2a + b in its simplest form?

the ratio a : b = 4 : 5

what is the ratio 

(i) a + 2b : 3a – 2b in its  simplest form?

(ii) 3b – 2a : a + 9b in its simplest form?

the ratio a : b = 4 : 3

the ratio a : c = 2 : 5

what is the ratio 
(i) b : c in its simplest form?

(ii) 2a – b : 2b + a in its  simplest form?
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the ratio

( a number add 2 : the number add 4 )

is the same as the ratio

( the same number add 6 : this number add 9 )

what is the number? 

ratio problems (iv)

the ratio

( a number take  1 : the number add 3 )

is the same as the ratio

( the same number add 1 : this same number 
add 6 )

what is the number? 

the ratio

( twice a number add  1 : this number take 1 )

is the same as the ratio

( twice the same number add 8 : this same 
number add 2 )

what is the number? 

the ratio

( a number add  1 : the number add 4 )

is the same as the ratio

( twice the same number take 5 : this same 
number add 20 )

what is the number? 

[find two solutions if you can]

(1) (2)

(3) (4)
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if  a : 7 = b : 4    then    (a + b) : 11  =  (a – b) : 3(1)

(2)

(3)

if  a : b = c : d    then    a : c  =  (a + b) : (c + d)  

if  a : b = c : d    then    (a + b) : (a – b)  =  (c + d) : (c – d)  

if  3a : 5b : 6c  = p : q : r    then    a : b : c  =  10p : 6q : 5r(4)

(5)

(6)

if  a : b = b : c    then    (b + c) : c  =  (a – c) : (b – c)  

if  a : b = b : c    then    (a + b) : a  =  (a – c) : (a – b)  

ratio problems involving algebra
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Ratio Worded Problems 

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

A pencil case contains 5 blue 
pencils, 3 red pencils and 7 

black pencils. What fraction of 
the pencils are red? Give your 
answer in its simplest form. 

In a florist shop, the ratio of 
roses to tulips to gerberas is 7 : 

2 : 3. What fraction of the 
flowers in the shop are roses or 
tulips?  Give your answer in its 

simplest form. 
 

The ratio of the number of 
boys to the number of girls in 
a school is 4 : 7. There are 
91 girls in the school. Work 

out the number of boys in the 
school. 

The books in a library are fiction 
or non-fiction in the ratio 3 : 2. 
If there are 573 fiction books, 
how many books are there in 

the library in total? 

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

A map has a scale of 1 : 500. 
Martha measures a distance of 
5 cm on the map. What actual 

distance in m does this 
correspond to? 

Madeira cake mixes flour, sugar 
and butter in the ratio 5 : 3 : 2. 
How much flour and butter is 

required to mix with 75 g 
sugar? 

In a car park there are twice 
as many white cars as black 

cars, and three times as 
many red cars as white cars. 
Write the ratio of cars red : 
white : black in its simplest 

form. 

A recipe to make 8 pancakes 
needs 200 ml milk and 120 g 

flour. How much milk and flour 
is need to make 20 pancakes? 

 

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

The angles in a quadrilateral are 
in the ratio 5 : 7 : 4 : 2. Find 
the size of each of the angles. 

120 ml of orange drink is made 
with cordial and water in the 
ratio 1 : 4. To make the drink 
stronger 10 ml more of cordial 
is added. What is the ratio of 
cordial to water for the new 

drink? 

Ishaq builds a model rocket. 
The height of the model 
rocket is 16 cm, and the 

actual height of the model is 
48 m. Find the ratio of the 
model rocket to the real 

rocket. 

Jim mixes 1 litre of red and 
white paint in the ratio 1 : 3. 

How many ml of red paint 
should be added so that the 

ratio becomes 8 : 15 ? 
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gcse ratio problems (based on Edexcel)  

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

there are 20 boxes of eggs with 6 eggs in each box
write, as a ratio, the number of eggs in four of the 
boxes to the number of eggs that there are altogether
what does this ratio simplify to?

Harry, Ryan and Kara share £405 in the ratio 3 : 2 : 4
how much money does Kara get?

Arnold and Lara share some money in the ratio 7 : 13

what percentage of the money does Lara get?

Riley and Dan share some jelly beans 
Dan gets 40% of the jelly beans
write down the ratio of the number of jelly beans 
Riley gets to the number that Dan gets

a path is made of white tiles and grey and                                       
¼ of the tiles are white
(i) what is the ratio of white tiles to grey tiles ?

there are 72 tiles altogether
(ii) work out the number of grey tiles

there are only red buttons, yellow buttons and orange 
buttons in a jar
these are in the ratio 2 : 4 : 9 respectively

what percentage of buttons in the jar that are orange?

2.5 kg of plums cost £5.10
work out the cost of 3.5 kg of plums at the same price 

there are only red, orange and green tennis balls in a bag 
there are three times as many orange as red
and four times as many green as orange

Hannah takes a tennis ball at random from the bag
work out the probability that Hannah picks a green one

120 g butter
140 g light brown sugar
250 g porridge oats
2 tablespoons syrup

this recipe for flapjacks makes 12 pieces

how much of each ingredient is needed to make 
18 pieces?

Kim is 6 years older than Jim
Tim is twice as old as Kim
the sum of their three ages is 90 years

find the ratio of Jim’s age : Kim’s age : Tim’s age
in the simplest possible form

(10)

the ratio of the cost of one metre of cotton to the 
cost of one metre of silk (same widths) is 2 : 7

if 2m of cotton cost £8,                                                           
how much does 9m of silk cost?

(11)
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gcse ratio problems (based on Edexcel)  

(13)

(14)

(15)

(12) one Saturday, some adults and some children were 
in a the Grand theatre, Wolverhampton

the ratio of the number of adults to the number of 
children was 7 : 4

each person sat in the circle or the stalls

¾ of the children had seats in the stalls
68 children had seats in the circle

there are exactly 1200 seats in the theatre

on this particular Saturday, were there people on 
more than 60% of the seats?

Jay bakes 280 cakes,

four different kinds of cake are baked:                                                        
vanilla, banana, lemon  and chocolate 

• 2 out of every 7 of the cakes are vanilla cakes
• 35% of the cakes are banana cakes
• the ratio of the number of lemon cakes to the 

number of chocolate cakes is 1 : 5

are there more chocolate cakes than vanilla cakes?

you must show your working to support your answer

it normally takes 5 cleaners 4½ hours to clean all of 
the rooms in a hotel

today there are only 3 cleaners to clean all of the rooms

each cleaner is paid at a rate of £8.10 per hour (or part 
of an hour) that he/she works

how much will each cleaner be paid today?

Theo drove 54 km from Liverpool to Manchester
he then drove 62 km from Manchester to Sheffield

Theo’s average speed from Liverpool to Manchester 
was 72 km/h

Theo then took 75 minutes to drive from Manchester to 
Sheffield

work out Theo’s average speed for his total drive from 
Liverpool to Sheffield

(16) a gold bullion bar has a mass of 12.4 kg

the density of gold is 19.32 g/cm3

work out the volume of the gold bar

give your answer correct to 1 decimal place
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gcse ratio problems (based on Edexcel)  

(18)

(19)

(20)

(17)

(21)

the density of apple juice is 1.04 grams per cm3

the density of fruit syrup is 1.4 grams per cm3

the density of carbonated water is 0.99 grams per 
cm3

30 cm3 of apple juice are mixed with 10 cm3 of fruit 
syrup and 280 cm3 of carbonated water to make a 
drink with a volume of 320 cm3

work out the density of the drink

give your answer correct to 2 decimal places

there are only blue, black and red pens in a box

the ratio of the number of blue to the number of 
black is  2 : 5

the ratio of the number of black to the number of red 
is  4 : 1

there are less than 100 pens altogether in the box

what is the greatest possible number of                                                       
red pens in the box?

Jack and Jill cycled along the same 40 km route
Jack took 2½ hours to cycle the 40 km

Jill started to cycle 10 minutes after Jack started to cycle
Jill caught up with Jack when they had both cycled 24 km
Jack and Jill both cycled at constant speeds

work out Jill’s speed

the points A, B, C and D lie in order along a                      
straight line

  AB : BD  =  2 : 5
     AC : CD  = 11 : 10

work out the ratio   AB : BC : CD

white shapes and black shapes are used in a game

some shapes are circles and the other shapes are squares

the ratio of white shapes to black shapes is  3 : 7

the ratio of white circles to white squares is 4 : 5

the ratio of black circles to black squares is  2 : 5

work out what fraction of all the shapes are circles
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