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𝑦 + 𝑥 = 9𝑦 = 𝑥 + 1

𝑥 = 4
𝑦 = 5

𝑦 + 𝑥 = 7𝑦 = 𝑥 + 3

𝑥 = 2
𝑦 = 5

𝑦 + 2𝑥 = 8𝑦 = 2𝑥

𝑥 = 2
𝑦 = 4

2𝑦 + 3𝑥 = 12𝑦 = 3𝑥 − 3

𝑥 = 2

𝑦 = 3

𝑦 = 0.5𝑥 − 5𝑦 = 5 − 2𝑥

𝑥 = 4

𝑦 = −3

2𝑦 − 3𝑥 = −9𝑦 − 𝑥 = −3

𝑥 = 3

𝑦 = 0

𝑦 = 6𝑥 − 22𝑦 + 5𝑥 = 30

𝑥 = 2

𝑦 = 10

𝑦 =
1
2𝑥 + 5.54𝑦 + 5𝑥 = −20

𝑥 = −6

𝑦 = 2.5

𝑦 − 10 = 2𝑥2𝑥 = −24 − 6𝑦

𝑥 = −6

𝑦 = −2

① ② ③

④ ⑤ ⑥

⑦ ⑧ ⑨

Solving Simultaneous Equations 
Graphically

Plot each equation on 
the same grid.

You may want to rearrange 
the equations first.

The intersection shows the 
values (𝑥, 𝑦) that 

satisfy both equations.

Check the solution by 
substituting values 

back into the equations.

𝑦 + 𝑥 = 8𝑦 = 2𝑥 + 2

𝑥 = 2 𝑦 = 6

Substitute to check:

6 = 2(2) + 2

6 + 2 = 8𝑦 + 𝑥 = 8

𝑦 = 2𝑥 + 2

(2, 6)

Solution:
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𝑥

1 hotdog & 1 soda costs £6

Simultaneous Equations

0
0
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3

4
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8

1 2 3 4 5 6 7 8

𝑦

𝑥
0
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2

4

6

8

10

12

14

16

2 4 6 8 10 12 14 16

𝑦

Hotdog Price

Soda
Price

A

1 hotdogs & 2 sodas costs £8

Write 2 equations in 𝑥 & 𝑦
to represent

these purchases.

Plot both of the equations on the grid.
What do the coordinates of the intersection tell us?

Jo buys 4 sodas and some noodles
for £16 and Tye buys 2 sodas
and some noodles for £12.

Hugh wants to buy 
2 sodas and 3 lots of noodles.

How much will it cost?

𝑥
0
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3

4

5

6

7

8

1 2 3 4 5 6 7 8

𝑦

B

Aaron buys 2 sodas and 2 tacos for £15.
For an £9 extra they could buy 4 sodas and 3 tacos.

How much does it cost to
buy 3 sodas and 4 tacos?

D

0
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60

70

80

10 20 30 40 50 60 70 80

3 lollies and 1 cone costs 90pC

90 100

90

1 lolly and 2 cones costs 80p
100

How much will 5 lollies &
4 cones cost?

Plot and solve these purchases as
simultaneous equations.
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𝑦

Creating Simultaneous Equations
Xavier (𝑥) and Yeliah (𝑦) will share £60.

Create an equation to express this and plot
it as a straight line graph on the grid.

Yeliah wants 5 times Xavier’s share.
Express this as an equation and plot it.

What does the intersection show?

Instead, Yeliah’s share is half the
size of Xavier’s share. 

Plot the graph and find
how much they should both get.

0
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30

40

50

60

70

80

10 20 30 40 50 60 70 80

Anne and Bo will share £80.
Show this relationship on the grid.

Express and plot these equations &
find out how much each person would get.

Anne gets £20 more than Bo.

An
ne

 (£
)

Bo (£)

Bo gets £25.

Bo gets 3 times the money Anne gets.

0
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20
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40

50

60

70

80

10 20 30 40 50 60 70 80

Fred and Greg will share £70.
Fred will get £10 more than double what Greg gets.

Express this problem as a pair of simultaneous equations.

Fr
ed

 (£
)

Greg (£)

1)
2)

3)

Plot both equations to find the
values that satisfy both equations.

0
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20
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50
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Hae and India will share £60.

How much do they get each if… 

In
di

a 
(£

)

Hae (£)

4)

If they shared £55 how much
would each person get? -10

-20

…India gets £15 less than
quadruple what Hae gets. 

…India gets £15 more than Hae. 

…Hae gets a third of what India gets.
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𝑥
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Andy gets £4 more than Dave.
Andy gets double the amount Dave gets

An
dy

 (£
)

Dave (£)

Represent these
two statements as a pair of

simultaneous equations on the grid.

How much do they both get?
How much was shared?

How much!?

𝑥
0
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2

4

6

8

10

12

2 4 6 8 10 12 14 16

𝑦
Ti gets £5 less than Helen.

Helen gets double what Ti gets

Ti
(£

)

Helen (£)

Represent these
two statements as a pair of

simultaneous equations
on the grid.

How much do they both get?
How much was shared?

-4
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2 4 6 8 10 12 14 16

𝑦

Jamie gets £2 more than Amin.
If you double the amount Amin gets, it is

£5 more than what Jamie gets.

Ja
m

ie
 (£

)

Amin (£)

How much do they both get?
How much was shared?

-4

-2

-6

𝑥
0

0

2

4

6

8

2 4 6 8 10 12 14 16

𝑦

Kia gets £8 less than Jules.
If you halve the amount Jules gets, it is still

£2 more than what Kia gets.

Ki
a 

(£
)

Jules (£)

How much do they both get?
How much was shared?

-4

-2

-6

-8

-10

① ②

③ ④
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𝑥

Xavi & Yolanda share £20.
What does this graph represent?

The money can be split in different ways.
Express and plot each split as an equation.
How much does each person get?

Yolanda gets 4 times what Xavi gets.
Xavi =

Yolanda =

Yolanda gets a quarter of what Xavi gets.
Xavi =

Yolanda =

Xavi gets £6.
Xavi =

Yolanda =

Yolanda gets £2 more than Xavi.
Xavi =

Yolanda =

0
0

2

4
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8
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2 4 6 8 10 12 14 16 18 20

𝑦

𝑥

Together, Shop X and Shop Y have a revenue of £14,000.

Shop Y earnt £6000 less than Shop X.
X =

Y =

-2

-4

-6

Shop X earnt a third of what Shop Y earnt.
X =

Y =

If you halve the amount Shop X earnt,
it is £5000 less than Shop Y.

X =

Y =

Shop X’s revenue is £6000 greater than
triple Shop Y’s revenue.

X =

Y =

Express each different split of the revenue as an equation on the grid.
Use intersections to solve the simultaneous equations.

£
000s

£
000s
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Investigating Simultaneous Equations 
(a) (b) 

Solve the simultaneous equations              𝑥 + 2𝑦 = 10 
                                                2𝑥 + 𝑦 = 14 

Solve the simultaneous equations              4𝑥 + 3𝑦 = 24  
                                                  𝑥 + 2𝑦 = 11 

Plot the equations of the lines 𝑥 + 2𝑦 = 10 and 2𝑥 + 𝑦 = 14 
on the same axes below. What do you notice? 

 

Plot the equations of the lines 4𝑥 + 3𝑦 = 24  and 𝑥 + 2𝑦 = 11 
on the same axes below. What do you notice? 
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𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3-4-5 2 3 4 5 6

(2, 2) is the solution to which
pair of simultaneous equations?

𝑦 = 𝑥 𝑥 = 2 𝑦 = −3 𝑦 = 2𝑥 − 4

The grid shows 4 equations:

(0.5, −3) is the solution to which
pair of simultaneous equations?

(4, 4) is the solution to which
pair of simultaneous equations?

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3-4-5 2 3 4 5 6

Write down the 3 pairs of simultaneous equations, and their solutions, 
shown on the grid.

𝑦 + 𝑥 = 2𝑦 =
𝑥
2 + 2𝑦 = 2𝑥 − 1The grid shows 3 equations.

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3-4-5 2 3 4 5 6

What pairs of simultaneous equations, and their solutions, are on the grid?

𝑦

1-1

6

𝑂 𝑥

5
4
3
2
1

-1
-2
-3
-4
-5

-2-3-4-5 2 3 4 5 6

What pairs of simultaneous equations, and their solutions, are on the grid?

Identifying Simultaneous Equations①

③

② ④
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Solution Sketching

𝑥

𝑦 = 𝑥

a
𝑦

𝑥 = 4

Sketch each pair of simultaneous equations on the grid. What method can you use to find the solutions?

𝑥

𝑦 = 2𝑥

b
𝑦

𝑦 = −4

𝑥

𝑦 = 6

c
𝑦

𝑦 = 𝑥 + 4

𝑥

𝑦 = 𝑥

d
𝑦

𝑦 = 𝑥 − 2

𝑥

𝑦 = −𝑥

e
𝑦

𝑦 = 𝑥 − 6

𝑥

𝑥 + 𝑦 = 8

f
𝑦

𝑦 = 3𝑥

𝑥

𝑦 = −2𝑥

g
𝑦

𝑥 + 𝑦 = 2

𝑥

2𝑦 − 2𝑥 = 10

h
𝑦

𝑦 = 𝑥 + 5

𝑥

2𝑥 + 𝑦 = 10

j
𝑦

𝑦 = 3𝑥 − 15

𝑥

𝑥 + 𝑦 = −5

i
𝑦

𝑦 = 2𝑥 − 2
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45

40

35

30

25

20

15

10

5

1
0

0 2 3 4 5 6 7 8 9

50

10 11 12 13 14 15 16 17 18 19

Total
Cost
(£)

Taxi Journey Prices

Journey Distance (km)

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

Spaceship Cargo

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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Lin
e:

A
B

C
D

Eq
ua

tio
n:

!+
2$

=
4

!+
4$

=
4

Gr
ad

ie
nt

So
lu

tio
n 

w
ith

 
A:

So
lu

tio
n 

w
ith

 
B:

So
lu

tio
n 

w
ith

 
C:

So
lu

tio
n 

w
ith

 
D:

A
B

C D

Es
tim

at
in

g 
So

lu
tio

ns
 to

 S
im

ul
ta

ne
ou

s E
qu

at
io

ns
 G

ra
ph

ica
lly

Us
in

g 
th

e 
lin

es
 a

bo
ve

, c
om

pl
et

e 
th

e 
ta

bl
e 

be
lo

w,
 g

ive
 yo

ur
 so

lu
tio

ns
 to

 o
ne

 d
ec

im
al

 p
la

ce
 

w
he

re
 n

ec
es

sa
ry

.

W
or
ki
ng
s:
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T
ru

e 
or

 F
al

se
? 

Si
m

ul
ta

ne
ou

s 
Eq

ua
ti

on
s 

 

Fo
r 

ea
ch

 s
ta

te
m

en
t,

 c
ir
cl

e 
th

e 
co

rr
ec

t 
re

sp
on

se
. 

1
 

𝑥
=

2 
an

d 
𝑦

=
3 

ar
e 

th
e 

so
lu

tio
ns

 t
o 

th
e 

si
m

ul
ta

ne
ou

s 
eq

ua
tio

ns
 

𝑥
+

𝑦
=

5 
an

d 
𝑥

−
𝑦

=
1 

Tr
ue

 
Fa

ls
e 

 
 

 
 

2
 

𝑥
=

5 
an

d 
𝑦

=
2 

ar
e 

th
e 

so
lu

tio
ns

 t
o 

th
e 

si
m

ul
ta

ne
ou

s 
eq

ua
tio

ns
 

2𝑥
+

𝑦
=

12
 a

nd
 𝑥

+
5𝑦

=
15

 
Tr

ue
 

Fa
ls

e 

 
 

 
 

3
 

𝑥
=

4 
an

d 
𝑦

=
1 

ar
e 

th
e 

so
lu

tio
ns

 t
o 

th
e 

si
m

ul
ta

ne
ou

s 
eq

ua
tio

ns
 

3𝑥
+

4𝑦
=

16
 a

nd
 𝑥

−
𝑦

=
3 

Tr
ue

 
Fa

ls
e 

 
 

 
 

4
 

𝑥
=

6 
an

d 
𝑦

=
3 

ar
e 

th
e 

so
lu

tio
ns

 t
o 

th
e 

si
m

ul
ta

ne
ou

s 
eq

ua
tio

ns
 

2𝑥
−

3𝑦
=

6 
an

d 
4𝑥

−
𝑦

=
21

 
Tr

ue
 

Fa
ls

e 

 
 

 
 

5
 

𝑥
=

3 
an

d 
𝑦

=
−

2 
ar

e 
th

e 
so

lu
tio

ns
 t

o 
th

e 
si

m
ul

ta
ne

ou
s 

eq
ua

tio
ns

 
𝑥

+
𝑦

=
1 

an
d 

𝑥
−

𝑦
=

5 
Tr

ue
 

Fa
ls

e 

 
 

 
 

6
 

𝑥
=

4 
an

d 
𝑦

=
−

5 
ar

e 
th

e 
so

lu
tio

ns
 t

o 
th

e 
si

m
ul

ta
ne

ou
s 

eq
ua

tio
ns

 
2𝑥

+
𝑦

=
13

 a
nd

 𝑥
−

2𝑦
=

14
 

Tr
ue

 
Fa

ls
e 

 
 

 
 

7
 

𝑥
=

1.
5 

an
d 

𝑦
=

−
1 

ar
e 

th
e 

so
lu
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 t
o 

th
e 

si
m
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s 
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ua
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6𝑥
−
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=

11
 a
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 4

𝑥
+

3𝑦
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9 
Tr

ue
 

Fa
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e 

 
 

 
 

8
 

𝑥
=

1 2 a
nd

 𝑦
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3 2 
ar
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th

e 
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 t
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th

e 
si

m
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s 

eq
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ns

 
𝑥

+
𝑦

=
2 

 a
nd

 7
𝑥

−
𝑦

=
2 

Tr
ue

 
Fa

ls
e 

 
 

 
 

9
 

𝑥
=

−
0.

5 
an

d 
𝑦

=
−

4 
ar

e 
th

e 
so

lu
tio

ns
 t

o 
th

e 
si

m
ul

ta
ne

ou
s 

eq
ua

tio
ns

 
2𝑥

−
𝑦

=
3 

an
d 

2𝑥
+

3𝑦
=

−
11

 
Tr

ue
 

Fa
ls

e 

 
 

 
 

1
0

 
𝑥

=
2 3 a

nd
 𝑦

=
5 

ar
e 

th
e 

so
lu

tio
ns

 t
o 

th
e 

si
m

ul
ta

ne
ou

s 
eq

ua
tio

ns
 

3𝑥
−

𝑦
=

−
3 

an
d 

3 2
𝑥

+
2𝑦

=
11

 

Tr
ue

 
Fa

ls
e 
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Si
m
ul
ta
ne
ou
s 
Eq
ua
ti
on
s 
-  
El
im
in
at
io
n 
1

1.
S

ol
ve

:

2.
E

xp
la

in
 w

hy
 it

 is
 n

ot
 p

os
si

bl
e 

to
 s

ol
ve

 th
e 

pa
ir 

of
 s

im
ul

ta
ne

ou
s 

eq
ua

tio
ns

:

x 
+

 y
 =

 9
2 x

 +
 2
y 

=
 1

8

3.
S

el
ec

t t
he

 c
or

re
ct

 p
ai

r o
f s

ol
ut

io
ns

 to
 th

e 
si

m
ul

ta
ne

ou
s

eq
ua

tio
ns

 s
ho

w
n 

in
 th

e 
bo

x:

5.
M

at
ch

 p
ai

rs
 o

f e
qu

at
io

ns
 w

ith
 th

ei
r s

ol
ut

io
ns

:

a)
4 a

 +
 3
b 

=
 4

4
3 a

 +
 3
b 

=
 3

9
b)

2 a
 +

 b
 =

 2
3

a
 +

 b
 =

 1
6

c)
5 a

 +
 2
b 

=
 2

7
5 a

 +
 4
b 

=
 4

9

d)
3 a

 +
 2
b 

=
 1

6
4 a

 +
 6
b 

=
 2

8
e)

2 a
 +

 b
 =

 1
4

4 a
 +

 6
b 

=
 3

6
f)

6 a
 +

 5
b 

=
 3

9
2 a

 +
 3
b 

=
 1

7

p
 +

 q
 =

 7
5 p

 +
 6
q 

=
 3

6
a)
p

 =
 3

q 
=

 4
b)
p

 =
 6

q 
=

 1
c)
p

 =
 1

q 
=

 6

4.
S

ol
ve

:
a)

2 a
 +

 5
b 

=
 2

5
3 a

 +
 4
b 

=
 2

7
b)

3 a
 +

 5
b 

=
 1

7
5 a

 +
 2
b 

=
 2

2
c)

4 a
 +

 3
b 

=
 3

3
6 a

 +
 5
b 

=
 5

1

d)
2 a

 +
 3
b 

=
 5

2 a
 +

 5
b 

=
 1

1
e)

3 a
 +

 2
b 

=
 - 1

1
5 a

 +
 4
b 

=
 - 2

1
f)

3 a
 +

 7
b 

=
 - 6

2 a
 +

 3
b 

=
 1

3 x
 +

 y
 =

 8
3 x

 +
 4
y 

=
 1

4
2 x

 +
 y

 =
 - 2

3 x
 +

 2
y 

=
 - 1

3 x
 +

 2
y 

=
 1

1
2 x

 +
 3
y 

=
 1

4
4 x

 +
 3
y 

=
 - 7

2 x
 +

 2
y 

=
 - 6

6 x
 +

 5
y 

=
 3

4
4 x

 +
 3
y 

=
 2

2
2 x

 +
 4
y 

=
 - 1

2
x 

+
 3
y 

=
 - 9

x 
+

 y
 =

 1
0

2 x
 +

 5
y 

=
 4

1
x 

+
 2
y 

=
 - 4

2 x
 +

 3
y 

=
 - 7

x 
=

 3
y 

=
 7

x 
=

 1
y 

=
 4

x 
=

 4
y 

=
 2

x 
=

 2
y 

=
 2

x 
=

 - 3
y 

=
 4

x 
=

 - 2
y 

=
 - 1

x 
=

 2
y 

=
 - 5

x 
=

 0
y 

=
 - 3

P
Q

R
S

T
U

V
W

A
B

C
D

E
F

G
H

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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Si
m
ul
ta
ne
ou
s 
Eq
ua
ti
on
s 
-  
El
im
in
at
io
n 
2

1.
S

ol
ve

:

a)
4 p

  -
  3
q 

=
 1

0
3 p

 +
 6
q 

=
 2

4
b)

8 t
  -

  3
u

 =
 6

1
t  

-   
u

 =
 7

c)
2 k

 +
 3
p

 =
 3

0
4 k

  -
  5
p

 =
 1

6

d)
- x

 +
 3
y 

=
 - 1

1
4 x

 +
 2
y 

=
 1

6
e)

- 5
c 

+
 2
d

 =
 2

1
2 c

  -
  3
d

 =
 - 1

5
f)

- 6
x 

+
 4
y 

=
 - 4

2
- 4
x 

 -  
 5
y 

=
 - 5

4.
S

ol
ve

:

a)
3 a

 +
 2
b 

=
 - 1

3
2 a

  -
  3
b 

=
 - 3

9
b)

2 c
 +

 3
d

 =
 7

- c
 +

 6
d

 =
 - 2

6
c)
g

 +
 3
h 

=
 - 3

h 
 -  

 2
g

 =
 - 8

d)
- 3
x 

=
 y

 +
 8

2 x
  -

  y
 =

 - 7
e)

4 u
 +

 3
w

  -
  3

 =
 0

3 u
  -

  2
w

 =
 3

2
f)

- 2
x 

+
 5
y 

=
 - 1

4
- 2
y 

+
 5
x 

=
 - 7

2.
S

el
ec

t t
he

 c
or

re
ct

 p
ai

r o
f s

ol
ut

io
ns

 to
 th

e 
si

m
ul

ta
ne

ou
s

eq
ua

tio
ns

 s
ho

w
n 

in
 th

e 
bo

x:
- 2
g

 +
 3
h 

=
 0

3 g
  -

  h
 =

 7
a)
g

 =
 2

h 
=

 - 1
b)
g

 =
 - 6

h 
=

 4
c)
g

 =
 3

h 
=

 2

3.
Ja

ke
 a

nd
 L

uc
y 

ar
e 

try
in

g 
to

 s
ol

ve
 th

e 
si

m
ul

ta
ne

ou
s 

eq
ua

tio
ns

 s
ho

w
n.

Ja
ke

 a
dd

s  
th

e 
tw

o 
eq

ua
tio

ns
.

Lu
cy

 s
ub

tr
ac
ts

 th
e 

tw
o 

eq
ua

tio
ns
.

W
ho

 h
as

 c
or

re
ct

ly
 e

lim
in

at
ed

 o
ne

 u
nk

no
w

n?

4 x
 +

 3
y 

=
 2

0
3 y

  -
  3
x 

=
 6

5.
S

po
t t

he
 m

is
ta

ke
!

a)
4 a

 +
 3
b 

=
 1

8
5 a

  -
  3
b 

=
 9

b)
2 a

 +
 3
b 

=
 4

4 a
 +

 5
b 

=
 1

0
c)

- a
 +

 3
b 

=
 3

a
  -

  b
 =

 1

4a
 +

 3
b

= 
18

5a
 -

 3
b

= 
9 

  
-

  
a 

  
  
  
  

= 
9

36
 +

 3
b 

= 
18

a 
= 

9,
 b

 =
 -

6 
 

4a
 +

 6
b

= 
4

4a
 +

 5
b

= 
10

 -
  

 b
 =

 -
6

2a
 -

 1
8 

= 
4

a 
= 

11
, b

 =
 -

6 
 

- a
 +

 3
b 

= 
3

 a
  
-  

 b
 =

 1
  

+
 4

b 
= 

4
 

 b
 =

 1
a 

-  
1 

= 
1

a 
= 

2,
 b

 =
 1

  w
w

w
.M
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hs

P
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Spot The Error* 

Solve 
3x - 2y = 8 
x + y = 2 

Solution 
3x - 2y  = 8 
2x + 2y  = 2  + 
5x   = 10 
  x  = 2 
  y = 0 

A Solve 
2x + y = 17 
x - 2y = -1 

Solution 
2x + y  = 17 
2x - 4y  = -2 - 
 -3y  = 15 
  y  = -5 
  x = 11 

B 

Solution 
2x = 8 - 5y 
3x = 1.5(8 - 5y) 
1.5(8-5y) - 5y = 27 
12 - 7.5y - 5y = 27 
12 - 27 = 12.5y 
-1.2 = y 
2x - 6 = 8; x = 7 

Solve 
3x - 5y = 27 
2x + 5y = 8 

C Solve 
3x + y = 10 
5x - 4y = 12 

Solution 
y = 10 - 3x 
5x - 4(10 - 3x) = 12 
5x - 40 - 3x = 12 
2x = 52, x = 26 
130 - 4y = 12 
130 - 12 = 4y 
y = 29.5 

D 

*one error is the use of an inefficient method.  

When you have finished, work out the correct answer for each pair of equations.  
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Spot The Error* 

Solve 
x + 2y = 18 
3x - y = 5 

Solution 
 
  x  = 4 
  y = 7 

E 
Solve 
8x + 12y = 20 
2x - 3y = 3 

Solution 
8x + 12y  = 20 
8x - 12y = 12  - 
    24y = 8 
 y  = 24/8 = 3 
 x = 6 

F 

Solution 
x = 8 + 2y 
2(8 + 2y) + y = 21 
16 + 4y + y = 21 
16 + 5y = 21 
y = 1 
2x + 1 = 21 
2x = 20; x = 10 

Solve 
2x + y = 21 
x - 2y = 8  

G Solve 
3x + 7y = 13 
3x - 2y = 7 

Solution 
Different signs =  
Add the equations: 
5y = 20 
y = 4; 
3x - 8 = 7 
3x = 15; x = 5 

H 

When you have finished, work out the correct answer for each pair of equations.  
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Simultaneous Equations2𝑥 = 𝑦 𝑦 = 𝑥 + 8
2𝑥 = 𝑦 = 𝑥 + 8

2𝑥 = 𝑥 + 8

𝑥 = 8

2𝑥 = 𝑦 2(8) = 16

(8, 16)𝑥 𝑦

2𝑥 = 𝑦 𝑦 = 𝑥 + 4a)  

2𝑥 = 𝑥 + 4

3𝑥 = 𝑦 𝑦 = 𝑥 + 12b)  
𝑥 + 3 = 𝑦

𝑦 = 2𝑥 − 2

d)  

3𝑥 = 𝑦 𝑦 = 𝑥 − 4c)  

𝑥 + 7 = 𝑦
𝑦 = 3𝑥 − 9

e)  
𝑥 + 10 = 𝑦

𝑦 = 3𝑥 + 18

f)  
2𝑥 + 9 = 𝑦

𝑦 = 𝑥 + 12

g)  
2𝑥 + 6 = 𝑦

𝑦 = 3𝑥 + 4

h)  
𝑦 = 2𝑥 + 8
𝑦 = 4𝑥 − 6

i)  

𝑦 = 2𝑥 + 11
𝑦 = 5 − 𝑥

j)  𝑦 =
𝑥
2

𝑦 = 𝑥 − 6

k)  𝑦 =
𝑥
2 + 3

𝑦 = 𝑥 − 1

l)  𝑦 =
𝑥
3 + 2

𝑦 = 2𝑥 − 3

m)  2𝑦 = 3𝑥 + 3

𝑦 = 𝑥 + 4

n)  

2𝑦 = 2𝑥 + 10
𝑦 = 𝑥 + 5

o)  𝑦 = 𝑥 − 6
3𝑦 = 2𝑥 − 16

p)  2𝑦 = 2𝑥 − 22

𝑦 =
𝑥
2 − 7

q)  𝑥 + 3 = 𝑦

𝑦 =
𝑥 + 11

2

r)  2𝑦 + 10 = 2𝑥
𝑦 = 2𝑥 − 11

s)  2𝑦 = 3𝑥 − 2
3𝑦 = 2𝑥 + 7

t)  
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Use 𝑥 + 𝑦 to solve the other equations (the variable values will be different each time).Manipulating Equations to Solve

2𝑥 + 𝑦 = 11 3𝑥 + 2𝑦 = 18 𝑥 + 2𝑦 = 13 𝑥 + 4𝑦 = 20 2𝑥 + 𝑦 = 18

𝑥 =

𝑦 =

2𝑥 + 2𝑦 = 16 3𝑥 + 3𝑦 = 24

𝑥 + 𝑦 = 8

𝑥 =

𝑦 =

𝑥 =

𝑦 =

𝑥 =

𝑦 =

𝑥 =

𝑦 =

5𝑥 + 𝑦 = 21 𝑥 + 6𝑦 = 15 2𝑥 + 4𝑦 = 10 3𝑥 + 6𝑦 = 6 𝑥 + 4𝑦 = 35

𝑥 =

𝑦 =

5𝑥 + 5𝑦 = 25

𝑥 + 𝑦 = 5

𝑥 =

𝑦 =

𝑥 =

𝑦 =

𝑥 =

𝑦 =

𝑥 =

𝑦 =

4𝑥 + 𝑦 = 22 6𝑥 + 𝑦 = 28 𝑥 + 3𝑦 = 26 3𝑥 + 5𝑦 = 39 8𝑥 + 7𝑦 = 42

𝑥 =

𝑦 =

4𝑥 + 2𝑦 = 24

2𝑥 + 𝑦 = 12

𝑥 =

𝑦 =

𝑥 =

𝑦 =

𝑥 =

𝑦 =

𝑥 =

𝑦 =
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Substitution Solving

3𝑥 + 2 = 14If

𝑦 + 𝑥 = 9and

𝑦 = ?

a

2𝑥 − 5 = 7If

𝑦 + 2𝑥 = 15and

𝑦 = ?

b
5𝑥 − 8 = 7If

2𝑦 + 2𝑥 = 18and

𝑦 = ?

c

8 − 𝑥 = 3If

3𝑦 + 3𝑥 = 27and

𝑦 = ?

d

19 − 2𝑥 = 7If

2𝑥 + 2𝑦 = 16and

𝑦 = ?

e 3(𝑥 + 5) = 21If

6𝑦 + 5𝑥 = 10and

𝑦 = ?

f

3 2𝑥 + 5 = 33If

3(𝑦 + 𝑥) = 36and

𝑦 = ?

g

4𝑥 + 13 = 5If

3𝑦 + 2𝑥 = 26and

𝑦 = ?

h

3𝑥 + 1
2 = 11If

4𝑥 − 2𝑦 = 22and

𝑦 = ?

i

2(5 − 2𝑥) = 26If

8 − 3𝑥 = 4𝑦and

𝑦 = ?

j
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Eliminate
(subtract)

Balance &
Eliminate

Substitute
Eliminate

(add)
Rearrange &

Substitute

3𝑥 + 𝑦 = 19

𝑥 + 𝑦 = 9

𝑥 = 4 𝑦 = 5

3𝑥 − 𝑦 = 7

𝑥 + 𝑦 = 13

𝑥 = 5 𝑦 = 8

3𝑥 + 𝑦 = 9

𝑥 + 2𝑦 = 13

𝑥 = 1 𝑦 = 6

𝑥 = 2𝑦 + 3

𝑥 + 2𝑦 = 19

𝑥 = 11 𝑦 = 4

𝑥 − 𝑦 = 6

𝑥 + 3𝑦 = 14

𝑥 = 8 𝑦 = 2

4𝑥 + 2𝑦 = 18

4𝑥 − 𝑦 = 3

5𝑥 + 3𝑦 = 32

2𝑥 − 3𝑦 = −4

𝑥 − 2𝑦 = 6

3𝑥 + 𝑦 = 32

3𝑥 + 2𝑦 = 14

𝑦 = 3𝑥 − 2

𝑥 = 9 − 𝑦

2𝑥 + 3𝑦 = 21

Mixed Written Methods to Solve Simultaneous Equations

𝑥 + 𝑦 = 8

3𝑥 + 2𝑦 = 18

3𝑥 + 2𝑦 = 15

3𝑥 + 𝑦 = 12
3𝑥 + 5𝑦 = 28

2𝑥 + 5𝑦 = 22

𝑥 + 3𝑦 = 2

2𝑥 + 𝑦 = 9
2𝑥 + 3𝑦 = 23

6𝑥 + 𝑦 = 29
𝑥 − 𝑦 = 8

4𝑥 + 2𝑦 = 44

𝑥 = 3𝑦 − 2

3𝑥 + 2𝑦 = 16

𝑥 + 4𝑦 = 22

3𝑥 − 4𝑦 = 18

Do you prefer a method?
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𝑥 + 𝑦 = 12 Solving Simultaneous Equations using Substitution

𝑦 = 𝑥 + 2

𝑥 + (𝒙 + 𝟐) = 12
2𝑥 + 2 = 12

2𝑥 = 10
𝑥 = 5

𝑦 = 𝟓 + 2
𝑦 = 7

Ex)

a) 𝑥 + 𝑦 = 10
𝑦 = 𝑥 + 4

b) 𝑥 + 𝑦 = 10
𝑦 = 𝑥 − 6

c) 2𝑥 + 𝑦 = 9
𝑦 = 𝑥 − 3

d) 𝑥 + 𝑦 = 13
𝑦 = 2𝑥 + 4

e) 𝑥 + 2𝑦 = 14
𝑦 = 𝑥 + 1

f) 𝑥 + 3𝑦 = 14
𝑦 = 𝑥 + 2

g) 2𝑥 − 𝑦 = 7
𝑦 = 𝑥 − 2

h) 𝑥 + 2𝑦 = 17
𝑦 = 2𝑥 + 1

i) 𝑥 + 3𝑦 = 33
𝑦 = 2𝑥 − 3

j) 2𝑥 + 3𝑦 = 30
𝑦 = 3𝑥 − 1

k) 2𝑥 + 3𝑦 = 28
𝑥 = 4𝑦 + 3

l) 3𝑥 + 2𝑦 = 15
𝑦 = 9 − 2𝑥

m) 4𝑥 + 2𝑦 = 32
𝑦 − 4𝑥 = 4

n) 5𝑥 − 𝑦 = 12
2𝑦 − 6𝑥 = −8
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Substitute & Solve

𝑎 = 𝑏 + 1

𝑎 + 𝑏 = 5 𝑎 = 𝑏 =

1)

𝑎 = 𝑏 + 3

𝑎 + 𝑏 = 9 𝑎 = 𝑏 =

2)

𝑎 = 3𝑏

𝑎 + 𝑏 = 8 𝑎 = 𝑏 =

3)

𝑎 = 𝑏 − 4

𝑎 + 𝑏 = 10 𝑎 = 𝑏 =

4)

𝑥 = 2𝑦

2𝑥 + 𝑦 = 20 𝑥 = 𝑦 =

5)

𝑎 = 2𝑏 + 1

𝑎 + 𝑏 = 13 𝑎 = 𝑏 =

6)

𝑎 = 3𝑏 + 2

𝑎 + 𝑏 = 6 𝑎 = 𝑏 =

7)

𝑔 = ℎ + 3

2𝑔 + ℎ = 21 𝑔 = ℎ =

8)

𝑏 = 2𝑎 + 3

𝑎 + 3𝑏 = 23 𝑎 = 𝑏 =

9)

𝑎 − 𝑏 = 4

𝑎 + 3𝑏 = 12 𝑎 = 𝑏 =

10)

𝑎 − 𝑏 = 4

2𝑎 + 𝑏 = 17 𝑎 = 𝑏 =

11)

𝑚− 𝑛 = 2

2𝑚 − 𝑛 = 10 𝑚 = 𝑛 =

12)

𝑎 + 𝑏 = 6

𝑎 + 2𝑏 = 11 𝑎 = 𝑏 =

13)

𝑘 + 𝑝 = 6

2𝑘 + 𝑝 = 9 𝑘 = 𝑝 =

14)

𝑎 + 𝑏 = 10

3𝑎 + 2𝑏 = 22 𝑎 = 𝑏 =

15)

𝑎 + 2𝑏 = 13

2𝑎 + 𝑏 = 11 𝑎 = 𝑏 =

16)

𝑥 − 2𝑦 = −2

3𝑥 − 𝑦 = 9 𝑥 = 𝑦 =

17)

2𝑎 + 3𝑏 = 23

3𝑎 + 2𝑏 = 17 𝑎 = 𝑏 =

18)
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1) In each question say which variable we want to eliminate

5" + 3% = 22
2" + 3% = 10

5" + 3% = 22
5" + 2% = 10

5" + 3% = 22
−5" + 2% = 10

4" − % = 25
" + % = 10

−3" − % = 25
−3" + 2% = 10

a) b) c) d) e)

2) For each part in question 1, would we add or subtract?

a) b) c) d) e)

3) Tom says that we need to add these to eliminate the x.
     Mark says you need to subtract them to eliminate the y.
     Who do you agree with? Why?

3" − % = 9
−3" + % = −9

5) Now solve each pair of equations in question one.

4) Tarquin says, “you add the equations because the equations have 
different signs in the middle.”

11"	 + 	4&	 = 	19 
11"	 − 	3&	 = 	13   
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Sim
ult

an
eo

us
 Eq

ua
tio

ns
 by

 El
im

ina
tio

n
1

Co
mp

let
e t

his
 ta

ble
, to

 so
lve

 ea
ch

 pa
ir o

f s
im

ult
an

eo
us

 eq
ua

tio
ns

.

1

Eq
ua

tio
ns

So
lve

d 
fo

r 1
st

 V
ar

iab
le

So
lve

d 
fo

r 2
nd

 V
ar

iab
le

sta
rtin

gp
oin

tsm
ath

s.c
om

3x
−

y
=

1
x

+
y

=
3

3x
−

y
=

1
x

+
y

=
3

4x
+

=
4

x
=

1

Su
b  

     
     

     
    i

nto
 ei

the
r e

qu
ati

on
:

x
=

1 1+
y

=
3

y
=

2

2x
−

y
=

2
x

+
y

=
7

4x
+

y
=

9
2x

−
y

=
3

−x
+

2y
=

13
x

+
y

=
8

2x
+

y
=

7
x

+
y

=
4

3x
+

y
=

9
2x

+
y

=
7

5x
−

2y
=

13
3x

+
2y

=
3
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Sim
ult

an
eo

us
 Eq

ua
tio

ns
 by

 El
im

ina
tio

n
2

2

Eq
ua

tio
ns

Sc
ale

d
So

lve
d 

fo
r 1

st
 V

ar
iab

le
So

lve
d 

fo
r 2

nd
 V

ar
iab

le

sta
rtin

gp
oin

tsm
ath

s.c
om

5x
+

2y
=

11
3x

−
4y

=
4

Co
mp

let
e t

his
 ta

ble
, to

 so
lve

 ea
ch

 pa
ir o

f s
im

ult
an

eo
us

 eq
ua

tio
ns

.  O
ne

 of
 th

e e
qu

ati
on

s w
ill n

ee
d t

o b
e '

sc
ale

d’.

10
x

+
4y

=
22

3x
−

4y
=

4

×
2

13
x

+

x
=

2

10
x

+
4y

=
22

3x
−

4y
=

4
=

26

Su
b  

     
     

     
    i

nto
 an

y e
qu

ati
on

.
x

=
2

5(
2)

+
2y

=
11

10
+

2y
=

11
2y

=
1

y
=

1 2

3x
+

2y
=

8
2x

−
y

=
3

3x
+

2y
=

11
2x

−
y

=
−

3

2x
+

3y
=

11
3x

+
y

=
13

2x
−

3y
=

8
x

−
5y

=
11

x
+

6y
=

0

3x
−

2y
=

−
10

5x
−

4y
=

24
2x

=
y

+
9
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Sim
ult

an
eo

us
 Eq

ua
tio

ns
 by

 El
im

ina
tio

n
3

3

Eq
ua

tio
ns

Sc
ale

d
So

lve
d 

fo
r 1

st
 V

ar
iab

le
So

lve
d 

fo
r 2

nd
 V

ar
iab

le

sta
rtin

gp
oin

tsm
ath

s.c
om

2x
+

3y
=

5

5x
−

2y
=

−
16

Co
mp

let
e t

his
 ta

ble
, to

 so
lve

 ea
ch

 pa
ir o

f s
im

ult
an

eo
us

 eq
ua

tio
ns

.  O
ne

 of
 th

e e
qu

ati
on

s w
ill n

ee
d t

o b
e '

sc
ale

d’.

4x
+

6y
=

10

15
x

−
6y

=
−

48

×
2

19
x

+

x
=

−
2

=
−

38

Su
b  

     
     

     
     

    i
nto

 an
y e

qu
ati

on
.

x =
−

2

2x
+

5y
=

24
4x

+
3y

=
20

2x
+

3y
=

11
3x

+
4y

=
15

3x
+

8y
=

27
−4

x
−

3y
=

−
13

2x
+

3y
=

14
8x

−
5y

=
5

9x
−

4y
=

−
20

5x
−

6y
=

−
13

2y
=

3x
−

5
1

=
5x

−
4y

×
3

4x
+

6y
=

10

15
x

−
6y

=
−

48
2(

−2
)+

3y
=

5
−4

+
3y

=
5

3y
=

9
y

=
3
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SIMULTAEOUS EQUATIONS 
LINEAR

 
Ref: G242.1R1 

 

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

 

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 + 2y = 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 + 2y = 61
y = 2x − 22  

D4  Solve 

  

3x − 2y = −24
y = 5− 2x  
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S
ol

vi
n

g
 L

in
ea

r 
S

im
u

lt
an

eo
u

s 
Eq

u
at

io
n

s 
b

y 
S

u
bs

ti
tu

ti
on

 
 (a

) 
S
ol

ve
   

4𝑥
−

𝑦
=

17
 

   𝑥
=

𝑦
+

2 
 

 (b
) 

S
ol

ve
  
 

2𝑥
+

𝑦
=

6 
   𝑦

=
4𝑥

+
3 

 (c
) 

S
ol

ve
  

3𝑥
+

7𝑦
=

13
 

  
𝑦

=
𝑥

−
11

 
  (a

) 
S
ol

ve
  
 

4𝑥
−

3𝑦
=

7 
 

3𝑦
=

𝑥
+

5 
 (b

) 
S
ol

ve
  
  
  
 

𝑦
+

1
=

3𝑥
 

  
  
  
 2

𝑥
−

3𝑦
=

24
 

 (c
) 

S
ol

ve
  
  
  
 

3𝑥
+

5𝑦
=

29
 

  
 

  
  
 

𝑦
+

11
=

5𝑥
 

  (a
) 

S
ol

ve
  

4𝑥
+

6𝑦
=

74
 

  
  
  
  
 1

1
−

𝑦
=

2𝑥
 

 (b
) 

S
ol

ve
  

𝑦
−

8
=

6𝑥
 

  
  
  
 4

𝑥
+

5𝑦
+

28
=

0 
 (c

) 
S
ol

ve
  

8
−

𝑥
=

3𝑦
 

  
  
  
 1

0
−

3𝑥
=

5𝑦
 

  (a
) 

G
iv

en
 t

ha
t 

7𝑥
=

2𝑦
+

34
 a

nd
  
  

  
3𝑥

+
5𝑦

+
3

=
0,

 f
in

d 
th

e 
va

lu
e 

of
  
  

  
𝑥2

+
𝑦2  

 (b
) 

S
ol

ve
  

3𝑥
+

1
2

=
𝑦 

 
 

5𝑦
−

4𝑥
=

13
 

 (c
) 

Fi
nd

 t
he

 c
oo

rd
in

at
es

 o
f 
in

te
rs

ec
tio

n 
of

 
th

e 
st

ra
ig

ht
 li

ne
s 

w
ith

 e
qu

at
io

ns
  

𝑦
=

3𝑥
−

2 
𝑥

+
3𝑦

=
19

 
  

S
ol

vi
n

g
 L

in
ea

r 
S

im
u

lt
an

eo
u

s 
Eq

u
at

io
n

s 
b

y 
S

u
bs

ti
tu

ti
on

 
 (a

) 
S
ol

ve
   

4𝑥
−

𝑦
=

17
 

   𝑥
=

𝑦
+

2 
 

 (b
) 

S
ol

ve
  
 

2𝑥
+

𝑦
=

6 
   𝑦

=
4𝑥

+
3 

 (c
) 

S
ol

ve
  

3𝑥
+

7𝑦
=

13
 

  
𝑦

=
𝑥

−
11

 
  (a

) 
S
ol

ve
  
 

4𝑥
−

3𝑦
=

7 
 

3𝑦
=

𝑥
+

5 
 (b

) 
S
ol

ve
  
  
  
 

𝑦
+

1
=

3𝑥
 

  
  
  
 2

𝑥
−

3𝑦
=

24
 

 (c
) 

S
ol

ve
  
  
  
 

3𝑥
+

5𝑦
=

29
 

  
 

  
  
 

𝑦
+

11
=

5𝑥
 

  (a
) 

S
ol

ve
  

4𝑥
+

6𝑦
=

74
 

  
  
  
  
 1

1
−

𝑦
=

2𝑥
 

 (b
) 

S
ol

ve
  

𝑦
−

8
=

6𝑥
 

  
  
  
 4

𝑥
+

5𝑦
+

28
=

0 
 (c

) 
S
ol

ve
  

8
−

𝑥
=

3𝑦
 

  
  
  
 1

0
−

3𝑥
=

5𝑦
 

  (a
) 

G
iv

en
 t

ha
t 

7𝑥
=

2𝑦
+

34
 a

nd
  
  

  
3𝑥

+
5𝑦

+
3

=
0,

 f
in

d 
th

e 
va

lu
e 

of
  
  

  
𝑥2

+
𝑦2  

 (b
) 

S
ol

ve
  

3𝑥
+

1
2

=
𝑦 

 
 

5𝑦
−

4𝑥
=

13
 

 (c
) 

Fi
nd

 t
he

 c
oo

rd
in

at
es

 o
f 
in

te
rs

ec
tio

n 
of

 
th

e 
st

ra
ig

ht
 li

ne
s 

w
ith

 e
qu

at
io

ns
  

𝑦
=

3𝑥
−

2 
𝑥

+
3𝑦

=
19
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�
   

   
   

   
   
�

!
Sim

ult
an
eo
us
	Eq

ua
tio
ns
	

Vi
de
o	2
95
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� �
	

Qu
es
tio
n	1

:	
So
lve
	th
e	f
oll
ow
ing

	si
mu

lta
ne
ou
s	e
qu
ati
on
s	b
y	u
sin
g	e
lim

ina
tio
n.	

(a
)	

6x
	+	
y	=
	18

	
	

(b
)	

4x
	+	
2y
	=	
10
		

(c)
	

9x
	−	
4y
	=	
19
	

	
4x
	+	
y	=
	14

	
	

	
x	+
	2y
	=	
7	

	
	

4x
	+	
4y
	=	
20
	

(d
)	

2x
	+	
y	=
	36

	
	

(e
)	

6x
	−	
3y
	=	
12
		

(f)
	

3x
	−	
6y
	=	
6	

	
x	−
	y	
=	9

	
	

	
4x
	−	
3y
	=	
2	

	
	

2x
	−	
6y
	=	
3	

(g
)	

8x
	+	
7y
	=	
39
		

(h
)	

x	+
	3y
	=	
38
	
	

(i)
	

6x
	+	
3y
	=	
48
	

	
8x
	+	
2y
	=	
34
		

	
x	+
	6y
	=	
53
	
	

	
6x
	+	
y	=
	26

	

(j)
	

2x
	−	
4y
	=	
10
		

(k
)	

5x
	−	
2y
	=	
12
0		

(l)
	

x	−
	2y
	=	
8	

	
2x
	+	
3y
	=	
24
		

	
5x
	+	
y	=
	16

5	
	

	
x	−
	3y
	=	
3	

(m
)	

3x
	+	
2y
	=	
54
		

(n
)	

7x
	−	
4y
	=	
80
		

(o
)	

5x
	−	
2y
	=	
−2
3	

	
2x
	−	
2y
	=	
16
		

	
3x
	−	
4y
	=	
−8
0		

	
5x
	−	
6y
	=	
−3
9	

(p
)	

6x
	+	
2y
	=	
−2
6		

(q
)	

x	−
	5y
	=	
65
	
	

(r)
	

10
x	−
	10

y	=
	−4

0	
	

2x
	+	
2y
	=	
−1
0		

	
2x
	−	
5y
	=	
85
		

	
10
x	+
	4y
	=	
16
	

Qu
es
tio
n	2

:	
So
lve
	th
e	f
oll
ow
ing

	si
mu

lta
ne
ou
s	e
qu
ati
on
s	b
y	u
sin
g	e
lim

ina
tio
n.	

(a
)	

3x
	+	
2y
	=	
23
		

(b
)		

3x
	−	
3y
	=	
9	

	
(c)
	

4x
	+	
2y
	=	
34
	

	
2x
	−	
y	=
	6	

	
	

2x
	+	
y	=
	12

	
	

	
3x
	+	
y	=
	21

	

(d
)	

9x
	−	
4y
	=	
59
		

(e
)	

2x
	+	
8y
	=	
43
		

(f)
	

6x
	+	
3y
	=	
45
	

	
2x
	−	
y	=
	12

	
	

	
x	+
	3y
	=	
18
	
	

	
2x
	−	
2y
	=	
12
	

(g
)	

5x
	+	
4y
	=	
13
0		

(h
)	

10
x	−
	15

y	=
	25

	
(i)
	

3x
	+	
8y
	=	
97
	

	
x	+
	6y
	=	
13
0	
	

	
x	−
	2y
	=	
1	

	
	

2x
	+	
4y
	=	
58
	

(j)
	

3x
	−	
y	=
	4	

	
(k
)	

4x
	+	
9y
	=	
10
		

(l)
	

5x
	−	
3y
	=	
33
	

	
5x
	+	
4y
	=	
52
		

	
2x
	+	
3y
	=	
2	

	
	

3x
	−	
9y
	=	
63
	

(m
)	

2x
	+	
4y
	=	
−2
		

(n
)	

8x
	+	
4y
	=	
−2
8		

(o
)	

15
x	−
	4y
	=	
82
	

	
4x
	+	
2y
	=	
−1
0		

	
3x
	−	
12
y	=
	30

		
	

5x
	−	
9y
	=	
12
	

(p
)	

12
x	+
	3y
	=	
9	
	

(q
)	

9x
	−	
7y
	=	
11
1		

(r)
	

8x
	−	
y	=
	4	

	
2x
	+	
11
y	=
	−9

		
	

x	−
	2y
	=	
16
	
	

	
3x
	+	
8y
	=	
−1
66
	

Ex
am

ple
s

W
or
ko
ut
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�
   

   
   

   
   
�

!
Sim

ult
an
eo
us
	Eq

ua
tio
ns
	

Vi
de
o	2
95
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

	
	

Qu
es
tio
n	3

:	
So
lve
	th
e	f
oll
ow
ing

	si
mu

lta
ne
ou
s	e
qu
ati
on
s	b
y	u
sin
g	e
lim

ina
tio
n.	

(a
)	

2x
	+	
2y
	=	
14
		

(b
)	

2x
	+	
3y
	=	
1	

	
(c)
	

5x
	+	
3y
	=	
22
	

	
5x
	−	
3y
	=	
19
		

	
7x
	+	
2y
	=	
−2
2		

	
2x
	+	
4y
	=	
20
	

(d
)	

5x
	−	
6y
	=	
28
		

(e
)	

3x
	+	
2y
	=	
7	

	
(f)
	

3x
	+	
3y
	=	
−6
	

	
4x
	−	
4y
	=	
24
		

	
2x
	+	
9y
	=	
43
		

	
4x
	−	
4y
	=	
−2
4	

(g
)	

3x
	+	
8y
	=	
31
		

(h
)	

7x
	−	
15
y	=
	2.
5	

(i)
	

3x
	+	
2y
	=	
53
	

	
5x
	+	
3y
	=	
31
		

	
3x
	−	
2y
	=	
5.5
		

	
2x
	+	
5y
	=	
72
	

(j)
	

5x
	−	
3y
	=	
18
		

(k
)	

2x
	+	
9y
	=	
11
		

(l)
	

2x
	−	
4y
	=	
4	

	
2x
	+	
4y
	=	
54
		

	
9x
	+	
3y
	=	
−6
3		

	
5x
	−	
3y
	=	
24
	

(m
)	

3x
	+	
3y
	=	
42
		

(n
)	

6x
	+	
2y
	=	
−2
		

(o
)	

4x
	−	
4y
	=	
8	

	
2x
	+	
4y
	=	
38
		

	
4x
	−	
3y
	=	
29
		

	
5x
	−	
3y
	=	
18
	

(p
)	

4x
	+	
3y
	=	
9	

	
(q
)	

4x
	−	
2y
	=	
18
		

(r)
	

5x
	+	
2y
	=	
38
	

	
5x
	+	
2y
	=	
13
		

	
2x
	−	
3y
	=	
15
		

	
2x
	−	
3y
	=	
19
	

Qu
es
tio
n	4

:	
So
lve
	th
e	f
oll
ow
ing

	si
mu

lta
ne
ou
s	e
qu
ati
on
s	b
y	r
ea
rra
ng
ing

	an
d	t
he
n	u

sin
g		

	
	

eli
mi
na
tio
n.	

(a
)	

x	=
	10

	−	
y	

	
(b
)	

x	−
	4	
=	y
	

	
(c)
	

2x
	+	
6y
	=	
4	

	
2x
	+	
y	=
	17

	
	

	
x	+
	3y
	=	
12
	
	

	
x	=
	12

	+	
2y
	

(d
)	

3x
	=	
10
	+	
5y
		

(e
)	

2x
	+	
y	−
	18

	=	
0	

(f)
	

6x
	+	
2y
	+	
6	=

	0	
	

3y
	=	
52
	−	
4x
			

	
3y
	=	
7x
	+	
80
		

	
7x
	−	
5y
	−	
93
	=	
10
	

�
	

Qu
es
tio
n	1

:	
Th
e	c
os
t	o
f	b
uy
ing

	a	
co
ffe
e	a
nd
	a	
tea
	in
	a	
ca
fe	
is	
£4
.	

	
	

Th
e	c
os
t	o
f	b
uy
ing

	a	
co
ffe
e	a
nd
	th
re
e	t
ea
s	i
n	a
	ca
fe	
is	
£7
.	

	
	

W
or
k	o
ut
	th
e	c
os
t	o
f	b
uy
ing

	a	
co
ffe
e	a
nd
	th
e	c
os
t	o
f	b
uy
ing

	a	
tea
.	

Qu
es
tio
n	2

:	
Th
e	s
um

	of
	Ro

se
ma

ry
’s	
ag
e	a
nd
	H
an
na
h’s
	ag
e	i
s	1
02
	ye
ar
s.	

	
	

Th
e	d
iff
er
en
ce
	be
tw
ee
n	R

os
em

ar
y’s
	ag
e	a
nd
	H
an
na
h’s
	ag
e	i
s	5
2	y
ea
rs.
	

	
	

Ro
se
ma

ry
	is
	ol
de
r	t
ha
n	H

an
na
h.	

	
	

Fin
d	t
he
	ag
e	o
f	e
ac
h	w

om
an
	by
	us
ing

	si
mu

lta
ne
ou
s	e
qu
ati
on
s.	

Qu
es
tio
n	3

:	
Fiv
e	a
du
lt	t
ick
ets
	an
d	t
hr
ee
	ch
ild
	tic
ke
ts	
for
	a	
mo

vie
	co
st	
£5
8.	

	
	

Tw
o	a
du
lt	t
ick
ets
	an
d	e
igh

t	c
hil
d	t
ick
ets
	fo
r	a
	m
ov
ie	
co
st	
£4
7.	

	
	

Fin
d	t
he
	co
st	
of	
ea
ch
	ty
pe
	of
	tic
ke
t.	

Ap
ply

©
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�
   

   
   

   
   
�

!
Sim

ult
an
eo
us
	Eq

ua
tio
ns
	

Vi
de
o	2
95
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	4

:	
Fo
ur
	ch
air
s	a
nd
	tw

o	t
ab
les
	co
st	
£2
18
.	

	
	

Six
	ch
air
s	a
nd
	se
ve
n	t
ab
les
	co
st	
£5
87
.	

	
	

Fin
d	t
he
	to
tal
	co
st	
of	
bu
yin

g	t
we
nt
y	c
ha
irs
	an
d	Y
ive
	ta
ble
s.	

Qu
es
tio
n	5

:	
A	p

lum
be
r	c
ha
rg
es
	a	
pr
ice
	fo
r	e
ac
h	h

ou
r,	£
h,	
an
d	a
	Yix
ed
	ch
ar
ge
,	£
c.	

	
	

A	5
	ho
ur
	jo
b	c
os
ts	
£1
55
	in
	to
tal
.	

	
	

A	8
	ho
ur
	jo
b	c
os
ts	
£2
30
	in
	to
tal
.	

	
	

Ho
w	
mu

ch
	w
ou
ld	
a	j
ob
	th
at	
las
ts	
2	h

ou
rs	
co
st?
	

Qu
es
tio
n	6

:	
Ba
rry

	bu
ys
	20

0	p
iec
es
	of
	st
ati
on
er
y	f
or
	£7
6.	

	
	

Of
	th
e	2
00
	pi
ec
es
	of
	st
ati
on
er
y,	
x	o
f	t
he
m	
ar
e	r
ule
rs	
th
at	
co
st	
50
p	e
ac
h	a
nd
	y	
of	
	

	
	

th
em

	ar
e	p
en
s	t
ha
t	c
os
t	2
0p
	ea
ch
.	

	
	

Fin
d	h

ow
	m
an
y	r
ule
rs	
Ba
rry

	bu
ys
	an
d	h

ow
	m
an
y	p
en
s	h
e	b
uy
s.	

Qu
es
tio
n	7

:	
In
	a	
gr
ee
ng
ro
ce
rs,
	4k
g	o
f	b
an
an
as
	an
d	3

kg
	of
	ap
ple
s	c
os
ts	
£7
.50
	

	
	

In
	th
e	s
am

e	g
re
en
gr
oc
er
s,	
3k
g	o
f	b
an
an
as
	an
d	5

kg
	of
	ap
ple
s	c
os
ts	
£8
.10
	

	
	

Ho
w	
mu

ch
	w
ou
ld	
2k
g	o
f	b
an
an
as
	an
d	2

kg
	of
	ap
ple
s	c
os
t?	

Qu
es
tio
n	8

:	
Ca
n	y
ou
	sp
ot
	an
y	m

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

?	

	

�
An
sw
er
s
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M
isc

el
la

ne
ou

s S
im

ul
ta

ne
ou

s E
qu

at
io

ns
 

 

So
lv

e 
th

e 
fo

llo
w

in
g 

pa
irs

 o
f s

im
ul

ta
ne

ou
s e

qu
at

io
ns

: 

1.
 
!+

4$
=
1, 

!+
7$

=
4. 

 
2.

 
!+

2$
=
1, 

3!
+
5$

=
1. 

 
3.

 
5!

+
3$

=
1, 

7!
+
$
=
11
.  

4.
 
!−

$
=
5, 

3!
−
4$

=
16
.  

5.
 
5!

+
4$

=
3, 

2!
+
3$

=
4. 

 
6.

 
3!

+
4$

=
1. 

5!
+
3$

=
9. 

 
7.

 
! "
+

# $
=
4,
!−

# $
=
4. 

8.
 
x 3
+

# %
=
5,
! $
−

# &
=
1 

9.
 
2!

+
$
=
9,	

 
3!

+
2$

=
9. 

 
10

. 7
!−

5$
+
5=

0, 
3!

+
2$

−
2=

0.	
	  

11
. $ !
+

" #
=
2,
' !
+

" #
=
3. 

12
. % !
+

( #
=
2,
' !
+

$ #
=
2. 

13
. & !
−

' #
=
5,
" !
+

$ #
=
0. 

14
. ) !
−

$ #
=
3,
% !
+

* #
=
13
. 

15
. 5

!⁄
−
1
$⁄
=
1, 

3
!⁄
+
2
$⁄
=
11

. 
16

. $ !
−

( #
=
7,
" !
+

$ #
=
28
. 

17
. $ !
+

( #
=
1,
) !
−

" #
=
19
. 

18
. !

+
" #
=
5,
3!

−
$ #
=
4. 

19
. 5
!+

$ #
=
4,
13
!+

' #
=
11
. 

20
. $ !
−

' #
=
2,
+ !
+

($ #
=
1. 

21
. + !
−
2$

=
10
,% !
−
$
=
6.	

 
 

 So
lv

e 
th

e 
fo

llo
w

in
g 

pa
irs

 o
f s

im
ul

ta
ne

ou
s e

qu
at

io
ns

 b
y 

su
bs

tit
ut

in
g 

th
e 

va
lu

e 
of

 !	
gi

ve
n 

by
 th

e 
fir

st 
eq

ua
tio

n 
in

to
 th

e 
se

co
nd

 e
qu

at
io

n.
 

22
. !

=
$−

1, 
!+

2$
=
8. 

 
23

. !
=
3$

−
2, 

!+
5$

=
14
..  

24
. !

=
$−

2, 
5!

−
$
=
6. 

 

25
. !

=
3$

−
17
, 

!+
2$

=
8.	

  
26

. !
=
3$

+
5,	

 
!+

$
=
1. 

 
27

. !
=
5$

+
13
,	 

2!
+
$
=
4.	
	  

 So
lv

e 
th

e 
fo

llo
w

in
g 

pa
irs

 o
f s

im
ul

ta
ne

ou
s e

qu
at

io
ns

: 

28
. !

+
$
=
5=

3!
−
2$
.  

29
. 3
!−

$
=
7=

4!
+
$. 

 

30
. !

=
5−

!−
$
=
$−

2!
.	  

31
. 3
!+

2$
=
5!

−
$
=
13

. 

32
. 4
!−

3$
=
6−

2!
=
$. 
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33. If 3! − 2$ = 11, ! − 5$ = 8,	 find the values of 2! + $ and ! − 2$ 

34. If    2! + 5$ = 19, 3! + 4$ = 11,	 find the values of ! + 3$ and 3! − $ 

35. If    "! +
'
# = 3, &! −

'
# = 1,	 find the values of    (! +

(
#  and    (! −

(
#. 

 

Solve the following pairs of simultaneous equations: 

36. !# =
"
' , ! + $ = 14.  37. !,#$!,# =

"
) , ! − $ = 1.  

38. !,$# = 2, ! + $ = 10.	  39. !,(!,# =
(
$ ,

!
# =

(
$. 

40. !-"# = 1, ! + $ = 13. 
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S
im

u
lt
a
n
eo

u
s
E
q
u
a
ti
o
n
s

P
at
ro
n
s
ar
e
re
m
in
d
ed

to
tr
y
to

u
se

th
e
su
b
st
it
u
ti
on

m
et
h
od

w
h
er
e
p
os
si
b
le
.
L
oo

k
fo
r
an

x
or

y
to

is
ol
at
e
fr
om

on
e
eq
u
at
io
n
.
T
h
en

su
b
st
it
u
te

th
is

in
to

th
e
ot
he
r
eq
u
at
io
n
.
F
or

ex
am

p
le

so
lv
e

3x
+
y
=

7

2x
+
5y

=
2
.

F
ro
m

th
e
fi
rs
t
w
e
ca
n
se
e
th
at

y
=

7
�
3x

.
S
u
b
st
it
u
ti
n
g
th
is
in
to

th
e
se
co
n
d
w
e
fi
n
d
2x

+
5(
7
�

3x
)
=

2
w
h
ic
h
so
lv
es

to
x
=

33 13
.
W
e
th
en

p
la
ce

th
is

va
lu
e
in
to

y
=

7
�

3x
to

d
is
co
ve
r
y
=

�
8 13
.

S
o
(x
,y
)
=

(3
3 13
,�

8 13
)

P
re
se
nt

an
sw

er
s
in

th
e
fo
rm

(x
,y
)
=

(�
1,

1 2
).

(D
on

’t
fo
rg
et

th
e
b
ra
ck
et
s!
)

1.
x
+
y
=

3

x
�
y
=

2
.

(x
,
y
)
=

(
5 2
,
1 2
)

2.
x
�
y
=

4

x
+
y
=

7
.

(x
,
y
)
=

(
1
1 2
,
3 2
)

3.
2x

+
y
=

3

x
�
2y

=
2
.

(x
,
y
)
=

(
8 5
,
�

1 5
)

4.
x
+
2y

=
4

3x
�
2y

=
�
7
.

(x
,
y
)
=

(�
3 4
,
1
9 8
)

5.
5x

�
y
=

4

4x
�
5y

=
0
.

(x
,
y
)
=

(
2
0

2
1
,
1
6

2
1
)

6.
2x

�
3y

=
5

3x
+
2y

=
2
.

(x
,
y
)
=

(
1
6

1
3
,
�

1
1

1
3
)

7.
4x

�
2y

=
�
9

3x
+
5y

=
3
.

(x
,
y
)
=

(�
3 2
,
3 2
)

8.
x
�
2y

=
2

3x
+
2y

=
1
.

(x
,
y
)
=

(
3 4
,
�

5 8
)

9.
3x

�
y
=

3

2x
+
3y

=
�
1
.

(x
,
y
)
=

(
8 1
1
,
�

9 1
1
)

10
.

y
�
2x

=
5

5x
�
7y

=
2
.

(x
,
y
)
=

(�
3
7 9
,
�

2
9 9
)

11
.

x
+
3y

=
4

5x
�
2y

=
6
.

(x
,
y
)
=

(
2
6

1
7
,
1
4

1
7
)

12
.

4x
�
y
=

2

3x
+
4y

=
1
.

(x
,
y
)
=

(
9 1
9
,
�

2 1
9
)

13
.
5x

+
4y

=
1

x
�
3y

=
0
.

(x
,
y
)
=

(
3 1
9
,

1 1
9
)

14
.
x
+
y
=

�
7

2x
+
3y

=
4
.

(x
,
y
)
=

(�
2
5
,
1
8
)

15
.
2x

+
y
=

2

x
�
6y

=
1
.

(x
,
y
)
=

(1
,
0
)

16
.

3x
+
2y

=
1

y
�
2x

=
�
3
.

(x
,
y
)
=

(1
,
�
1
)

17
.

a
�
b
=

2

3a
�
2b

=
�
4
.

(a
,
b
)
=

(�
8
,
�
1
0
)

18
.
4x

+
7y

=
10

3x
�
y
=

�
2
.

(x
,
y
)
=

(�
4 2
5
,
3
8

2
5
)

19
.
2x

+
3y

=
1

3x
�
4y

=
2
.

(x
,
y
)
=

(
1
0

1
7
,
�

1 1
7
)

20
.

5x
+
y
=

7

4x
�

1 2
y
=

2
.

(x
,
y
)
=

(
1
1

1
3
,
3
6

1
3
)

21
.

x
+
5y

=
0

3x
+
4y

=
�
1
.

(x
,
y
)
=

(�
5 1
1
,

1 1
1
)

22
.

x
+
y

2
�

x
�
y

3
=

1

x
�
2y

=
2

.
(x

,
y
)
=

(
2
2 7
,
4 7
)

23
.

x
+
2y

3
�

x
�
3y

7
=

x

x
+
3y

=
2

.
(x

,
y
)
=

(
2
3

3
7
,
1
7

3
7
)

24
.

x
+
ay

=
0

2x
+
3y

=
�
1
.

(x
,
y
)
=

(
a

3
�

2
a
,

1
2
a
�

3
)

1
J
.M

.S
t
o
n
e
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25.
kx+ y = 4

2x� 3y = 2
. (x, y) = ( 14

2+3k , 8�2k
2+3k )

26.
ax+ 4y = 6

bx� y = 5
. (x, y) = ( 26

a+4b ,
6b�5a
a+4b )

27.
kx+ y = 1

5x� ky = m
. (x, y) = ( m+k

5+k2 , 5�km
5+k2 )

28.
x+ y = 1

ax+ by = 1
. (x, y) = ( 1�b

a�b ,
a�1
a�b )

29.
x+ ay = 3

ax+ by = 4
. (x, y) = ( 3b�4a

b�a2 , 4�3a
b�a2 )

30.
4x+ y = 3

ax+ by = c
. (x, y) = ( c�3b

a�4b ,
3a�4c
a�4b )

31.
x+ by = 2

x+ ay

2
� x� y

3
= 1

. (x, y) = ( 6a+4�6b
3a+2�b , 4

3a+2�b )

32.

ax+ 1

2
+

by + 2

3
= 1

5x+ 1

3
+

ay + 1

2
= 1

. (x, y) = ( 3a+2b
20b�9a2 , 3a+10

9a2�20b
)

33.
23x+ 21y = 1

21x+ 23y = �1
. (x, y) = ( 1

2 ,� 1
2 )

2 J.M.Stone
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a)
b)

c)
d)
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h 
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33 36

18 10

7 19

26 25

e)
f)

g)
h)

i)
j)

6 7

9 13

32 18

- 3 - 3

- 2 - 1
0

18 7 w
w

w
.M

at
hs

P
ad

.c
o.

uk
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Forming & Solving Simultaneous Equations using Substitution

①
1 t-shirt and 1 jumper cost £25.

The jumper costs £5 more than the t-shirt.
②

1 scarf and 1 hat cost £16.
The hat costs £2 more than the scarf.

③
1 dress and 1 skirt cost £35.

The skirt is £5 cheaper than the dress.

④
1 coffee and 2 teas cost £11.

A tea is £1 more expensive than a coffee.
⑤

2 cupcakes and 1 muffin cost £8.
A muffin is double the price of a cupcake.

⑥
3 notebooks and 2 books cost £33.

A book costs £4 more than a notebook.

⑦
3 t-shirts and 2 hoodies cost £81.

For the cost of 1 hoodie you
could buy 3 t-shirts

⑧
2 pairs of sweatpants and 3 jumpers cost £89.

For the cost of 1 jumper you could
buy 2 pairs of sweatpants and 

have £3 left over. 

⑨ 5 litres of washing up liquid and
2 litres of professional detergent cost £80.

The cost of 1 litre of detergent is £4 less than
the price of 3 litres of washing up liquid.
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 56° 

1) 

𝐴 

∠𝐴𝐵𝐶 =  2𝑥 + 5𝑦 + 4 

𝐵 𝐶 

∠𝐴𝐶𝐵 =  5𝑥 + 6𝑦 − 5 

What are the values of 𝑥 and 𝑦? 

𝐴 

𝐵 𝐶 

2) 

∠𝐴𝐵𝐶 =  5𝑥 + 4𝑦 
∠𝐴𝐶𝐵 =  8𝑥 − 𝑦 + 1 
∠𝐵𝐴𝐶 =  4𝑥 + 3𝑦 + 13 

What are the values of 𝑥 and 𝑦? 

3) 

𝐴 

𝐵 𝐶 

𝐷 

∠𝐴𝐵𝐶 =  9𝑥 + 7𝑦 + 7 
∠𝐵𝐶𝐷 =  4𝑥 + 𝑦 + 7 
∠𝐶𝐷𝐴 =  6𝑥 + 4𝑦 + 58 
∠𝐷𝐴𝐵 =  3𝑥 + 2𝑦 + 2 

What is the size of each angle? 

4) 5) 6) 7) 
𝐴 

𝐵 

𝐶 

𝐷 

𝐴𝐵 = 4𝑥 + 𝑦 + 5 
𝐵𝐶 = 3𝑥 + 3𝑦 

𝐶𝐷 = 𝑥 + 4𝑦 + 2 
𝐷𝐴 = 2𝑥 + 4𝑦 − 1 

How long is each side? 

𝐴 

𝐵 

𝐶 

𝐷 

𝐴𝐵 = 4𝑥 + 𝑦 − 7 
𝐵𝐶 = 5𝑥 + 3𝑦 − 1 
𝐶𝐷 = 8𝑥 + 2𝑦 − 5 
𝐷𝐴 = 2𝑥 + 𝑦 + 1 

How long is each side? 

This is a regular 
pentagon. Its perimeter 
is 115cm. What are the 

values of 𝑥 and 𝑦? 

𝐴 

𝐵 

𝐶 𝐷 

𝐸 

∠𝐸𝐴𝐵 =  5𝑥 + 7𝑦 + 14 
𝐴𝐵 = 𝑥 + 2𝑦 

𝐴 𝐵 

𝐶 𝐷 

∠𝐵𝐶𝐷 =  15𝑥 + 6𝑦 + 16 

∠𝐶𝐷𝐴 =  10𝑥 + 7𝑦 + 22 
𝐴𝐷 = 3𝑥 + 3𝑦 
𝐵𝐶 = 13𝑥 − 2𝑦 

What are the values of the 
given angles and sides? 
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S
im

u
lt

an
eo

u
s 

Eq
u

at
io

n
s 

(s
am

e 
𝒚 

co
ef

fi
ci

en
t)

 
 S
ol

ve
: 

(a
) 

2𝑥
+

𝑦
=

10
 

  
 (

b)
 4

𝑥
+

𝑦
=

9 
  
  
 𝑥

+
𝑦

=
7 

  
  
  

  
𝑥

+
𝑦

=
3 

(c
) 

3𝑥
+

2𝑦
=

22
  

  
(d

) 
5𝑥

+
2𝑦

=
17

 

  
  
 𝑥

+
2𝑦

=
10

  
  
  
  

  
  3

𝑥
+

2𝑦
=

11
 

 S
ol

ve
: 

(a
) 

2𝑥
+

𝑦
=

14
 

  
 (

b)
 3

𝑥
−

𝑦
=

1 
  
  
 𝑥

−
𝑦

=
1 

  
  
  

  
𝑥

+
𝑦

=
7 

(c
) 

3𝑥
+

2𝑦
=

25
  

  
(d

) 
𝑥

−
3𝑦

=
2 

  
  
 𝑥

−
2𝑦

=
3 

  
  
  
  
  

2𝑥
+

3𝑦
=

22
 

 S
ol

ve
: 

(a
) 

5𝑥
+

𝑦
=

5 
  
 (

b)
 6

𝑥
−

𝑦
=

9 
  
  
 3

𝑥
+

𝑦
=

7 
   

    
   5

𝑥
−

𝑦
=

7 

(c
) 

4𝑥
+

2𝑦
=

22
  

  
(d

) 
𝑥

−
3𝑦

=
4 

  
  
 3

𝑥
−

2𝑦
=

6 
  
  

  
  
  

 4
𝑥

+
3𝑦

=
1 

(e
) 

𝑥
+

𝑦
=

0 
  
 (

f)
 5

𝑥
+

2𝑦
=

13
 

  
  

𝑥
−

𝑦
=

6 
  
  
  

  
  

  
  

 𝑥
+

2𝑦
=

9 

(g
) 

3𝑥
+

2𝑦
=

16
  

  
(h

) 
3𝑥

−
𝑦

=
9 

  
  

  𝑥
−

2𝑦
=

4 
  
  
  
  

  
  

5𝑥
+

𝑦
=

11
 

(i
) 

4𝑥
+

𝑦
=

8 
 

  
 (

j)
 5

𝑥
−

2𝑦
=

7 
  
  
 2

𝑥
+

𝑦
=

7 
  
  
  
  
  4

𝑥
+

2𝑦
=

11
 

 D
av

id
 b

uy
s 

5 
bi

sc
ui

ts
 a

nd
 3

 c
ak

es
 f
or

 
£3

.9
5.

 S
am

ir
a 

bu
ys

 8
 b

is
cu

its
 a

nd
 3

 
ca

ke
s 

fo
r 

£5
.1

5.
 F

in
d 

th
e 

co
st

 o
f 
on

e 
bi

sc
ui

t 
an

d 
th

e 
co

st
 o

f 
on

e 
ca

ke
. 

 Ji
m

 is
 t

hi
nk

in
g 

of
 t

w
o 

nu
m

be
rs

. 
W

he
n 

he
 

ad
ds

 t
he

m
 t

og
et

he
r 

he
 g

et
s 

20
. 

W
he

n 
he

 
su

bt
ra

ct
s 

on
e 

fr
om

 t
he

 o
th

er
 h

e 
ge

ts
 3

0.
 

W
ha

t 
ar

e 
Ji

m
’s

 t
w

o 
nu

m
be

rs
? 

S
im

u
lt

an
eo

u
s 

Eq
u

at
io

n
s 

(s
am

e 
𝒚 

co
ef

fi
ci

en
t)

 
 S
ol

ve
: 

(a
) 

2𝑥
+

𝑦
=

10
 

  
 (

b)
 4

𝑥
+

𝑦
=

9 
  
  
 𝑥

+
𝑦

=
7 

  
  
  

  
𝑥

+
𝑦

=
3 

(c
) 

3𝑥
+

2𝑦
=

22
  

  
(d

) 
5𝑥

+
2𝑦

=
17

 

  
  
 𝑥

+
2𝑦

=
10

  
  
  
  

  
  3

𝑥
+

2𝑦
=

11
 

 S
ol

ve
: 

(a
) 

2𝑥
+

𝑦
=

14
 

  
 (

b)
 3

𝑥
−

𝑦
=

1 
  
  
 𝑥

−
𝑦

=
1 

  
  
  

  
𝑥

+
𝑦

=
7 

(c
) 

3𝑥
+

2𝑦
=

25
  

  
(d

) 
𝑥

−
3𝑦

=
2 

  
  
 𝑥

−
2𝑦

=
3 

  
  
  
  
  

2𝑥
+

3𝑦
=

22
 

 S
ol

ve
: 

(a
) 

5𝑥
+

𝑦
=

5 
  
 (

b)
 6

𝑥
−

𝑦
=

9 
  
  
 3

𝑥
+

𝑦
=

7 
   

   
    

5𝑥
−

𝑦
=

7 

(c
) 

4𝑥
+

2𝑦
=

22
  

  
(d

) 
𝑥

−
3𝑦

=
4 

  
  
 3

𝑥
−

2𝑦
=

6 
  
  

  
  
  

 4
𝑥

+
3𝑦

=
1 

(e
) 

𝑥
+

𝑦
=

0 
  
 (

f)
 5

𝑥
+

2𝑦
=

13
 

  
  

𝑥
−

𝑦
=

6 
  
  
  

  
  

  
  

 𝑥
+

2𝑦
=

9 

(g
) 

3𝑥
+

2𝑦
=

16
  

  
(h

) 
3𝑥

−
𝑦

=
9 

  
  

  𝑥
−

2𝑦
=

4 
  
  
  
  

  
  

5𝑥
+

𝑦
=

11
 

(i
) 

4𝑥
+

𝑦
=

8 
 

  
 (

j)
 5

𝑥
−

2𝑦
=

7 
  
  
 2

𝑥
+

𝑦
=

7 
  
  
  
  
  4

𝑥
+

2𝑦
=

11
 

 D
av

id
 b

uy
s 

5 
bi

sc
ui

ts
 a

nd
 3

 c
ak

es
 f
or

 
£3

.9
5.

 S
am

ir
a 

bu
ys

 8
 b

is
cu

its
 a

nd
 3

 
ca

ke
s 

fo
r 

£5
.1

5.
 F

in
d 

th
e 

co
st

 o
f 
on

e 
bi

sc
ui

t 
an

d 
th

e 
co

st
 o

f 
on

e 
ca

ke
. 

 Ji
m

 is
 t

hi
nk

in
g 

of
 t

w
o 

nu
m

be
rs

. 
W

he
n 

he
 

ad
ds

 t
he

m
 t

og
et

he
r 

he
 g

et
s 

20
. 

W
he

n 
he

 
su

bt
ra

ct
s 

on
e 

fr
om

 t
he

 o
th

er
 h

e 
ge

ts
 3

0.
 

W
ha

t 
ar

e 
Ji

m
’s

 t
w

o 
nu

m
be

rs
? 
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S
im

u
lt

an
eo

u
s 

Eq
u

at
io

n
s 

(d
if

fe
re

n
t 

𝒚 
co

ef
fi

ci
en

ts
) 

 S
ol

ve
: 

(a
) 

𝑥
+

2𝑦
=

7 
(b

) 
𝑥

+
3𝑦

=
11

 
  
  
 3

𝑥
+

𝑦
=

6 
  
  

4𝑥
+

𝑦
=

22
 

(c
) 

3𝑥
−

𝑦
=

7 
(d

) 
𝑥

−
𝑦

=
5 

  
  

5𝑥
−

2𝑦
=

10
  

  
 2

𝑥
−

5𝑦
=

4 
 S
ol

ve
: 

(a
) 

 𝑥
+

𝑦
=

5 
(b

) 
7𝑥

−
𝑦

=
1 

  
  
 3

𝑥
−

2𝑦
=

5 
  
  

 𝑥
+

3𝑦
=

19
 

(c
) 

2𝑥
+

5𝑦
=

24
 (

d)
 4

𝑥
−

2𝑦
=

14
 

  
  

3𝑥
−

𝑦
=

2 
  
  

3𝑥
+

𝑦
=

23
 

 S
ol

ve
: 

(a
) 

 𝑥
+

2𝑦
=

13
 

(b
) 

7𝑥
−

4𝑦
=

5 
  
  
 2

𝑥
+

3𝑦
=

20
  

  
  𝑥

+
2𝑦

=
11

 

(c
) 

2𝑥
+

5𝑦
=

5 
(d

) 
4𝑥

−
2𝑦

=
14

 
  
  

3𝑥
−

2𝑦
=

17
  

  
  𝑥

−
3𝑦

=
−

4 
 S
ol

ve
: 

(a
) 

 5
𝑥

+
2𝑦

=
31

 (
b)

 4
𝑥

+
𝑦

=
5 

  
  
   

𝑥
−

4𝑦
=

4 
  
  

 2
𝑥

+
3𝑦

=
10

 

(c
) 

2𝑥
−

3𝑦
=

16
 (

d)
 𝑥

−
5𝑦

=
6 

  
  

7𝑥
−

2𝑦
=

39
  

  
 3

𝑥
+

2𝑦
=

1 

(e
) 

 3
𝑥

+
4𝑦

=
14

 (
f)

 𝑥
+

7𝑦
=

15
.5

 
  
  
   

𝑥
−

𝑦
=

−
7 

  
 2

𝑥
−

5𝑦
=

−
7 

 Th
re

e 
ap

pl
es

 a
nd

 t
w

o 
or

an
ge

s 
co

st
s 

£2
.5

3.
 F

iv
e 

ap
pl

es
 a

nd
 t

hr
ee

 o
ra

ng
es

 
co

st
s 

£4
.1

2.
 F

in
d 

th
e 

co
st

 o
f 
on

e 
ap

pl
e 

an
d 

th
e 

co
st

 o
f 
on

e 
or

an
ge

. 
  

S
im

u
lt

an
eo

u
s 

Eq
u

at
io

n
s 

(d
if

fe
re

n
t 

𝒚 
co

ef
fi

ci
en

ts
) 

 S
ol

ve
: 

(a
) 

𝑥
+

2𝑦
=

7 
(b

) 
𝑥

+
3𝑦

=
11

 
  
  
 3

𝑥
+

𝑦
=

6 
  
  

4𝑥
+

𝑦
=

22
 

(c
) 

3𝑥
−

𝑦
=

7 
(d

) 
𝑥

−
𝑦

=
5 

  
  

5𝑥
−

2𝑦
=

10
  

  
 2

𝑥
−

5𝑦
=

4 
 S
ol

ve
: 

(a
) 

 𝑥
+

𝑦
=

5 
(b

) 
7𝑥

−
𝑦

=
1 

  
  
 3

𝑥
−

2𝑦
=

5 
  
  

 𝑥
+

3𝑦
=

19
 

(c
) 

2𝑥
+

5𝑦
=

24
 (

d)
 4

𝑥
−

2𝑦
=

14
 

  
  

3𝑥
−

𝑦
=

2 
  
  

3𝑥
+

𝑦
=

23
 

 S
ol

ve
: 

(a
) 

 𝑥
+

2𝑦
=

13
 

(b
) 

7𝑥
−

4𝑦
=

5 
  
  
 2

𝑥
+

3𝑦
=

20
  

  
  𝑥

+
2𝑦

=
11

 

(c
) 

2𝑥
+

5𝑦
=

5 
(d

) 
4𝑥

−
2𝑦

=
14

 
  
  

3𝑥
−

2𝑦
=

17
  

  
  𝑥

−
3𝑦

=
−

4 
 S
ol

ve
: 

(a
) 

 5
𝑥

+
2𝑦

=
31

 (
b)

 4
𝑥

+
𝑦

=
5 

  
  
   

𝑥
−

4𝑦
=

4 
  
  

 2
𝑥

+
3𝑦

=
10

 

(c
) 

2𝑥
−

3𝑦
=

16
 (

d)
 𝑥

−
5𝑦

=
6 

  
  

7𝑥
−

2𝑦
=

39
  

  
 3

𝑥
+

2𝑦
=

1 

(e
) 

 3
𝑥

+
4𝑦

=
14

 (
f)

 𝑥
+

7𝑦
=

15
.5

 
  
  
   

𝑥
−

𝑦
=

−
7 

  
 2

𝑥
−

5𝑦
=

−
7 

 Th
re

e 
ap

pl
es

 a
nd

 t
w

o 
or

an
ge

s 
co

st
s 

£2
.5

3.
 F

iv
e 

ap
pl

es
 a

nd
 t

hr
ee

 o
ra

ng
es

 
co

st
s 

£4
.1

2.
 F

in
d 

th
e 

co
st

 o
f 
on

e 
ap

pl
e 

an
d 

th
e 

co
st

 o
f 
on

e 
or

an
ge

. 
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Linear Simultaneous Equations Revision 

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

Solve   2𝑥 + 3𝑦 = 14 
             𝑥 + 3𝑦 = 10 

 
 

Solve   5𝑥 + 2𝑦 = 37 
         3𝑥 − 2𝑦 = 3 

 
 

Solve   𝑥 + 4𝑦 = 17 
       3𝑥 + 4𝑦 = 19 

 

Solve   2𝑥 + 𝑦 = 4 
          3𝑥 + 2𝑦 = 5 

 
 

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

Solve   5𝑥 − 𝑦 = 36 
          𝑥 + 3𝑦 = 4 

 
 

Solve   7𝑥 + 4𝑦 = 6 
        3𝑥 + 2𝑦 = 4 

 
 

Solve   6𝑥 − 𝑦 = 4 
          2𝑥 − 4𝑦 = 5 

 
 

Solve   4𝑥 + 2𝑦 = 19 
          𝑥 + 3𝑦 = 16 

 
 

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

Solve   2𝑥 − 3𝑦 = 20 
        3𝑥 + 5𝑦 = 11 

 
 

 

4 burgers and 2 sausages costs 
£4.70. 3 burgers and 5 

sausages costs £5.80. Find the 
cost of one burger and one 

sausage. 
 

The sum of two numbers is 
10.3. The difference between 

the same two numbers is 2.84. 
Find the two numbers. 

 
 

Find the coordinates of the 
point where the lines 
 2𝑥 + 3𝑦 = 21 and 
 3𝑥 − 𝑦 = 4 meet. 
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Eq
ua

tio
ns

 a
nd

 V
en

n 
D

ia
gr

am
s 

1.
 W

rit
e 

so
m

e 
se

ts
 o

f c
oo

rd
in

at
es

 th
at

 fi
t t

he
 e

qu
at

io
ns

.  
Pl

ac
e 

se
ts

 th
at

 fi
t b

ot
h 

in
 th

e 
m

id
dl

e.
 T

he
 fi

rs
t i

s 
do

ne
 fo

r y
ou

. 
 

 

 

 



Problem Solving

Page 105



3 Combinations and Permutations

Page 106



Fluency Practice

Page 107

�
   

   
   

   
   
�

!
Pr
od
uc
t	R
ule
	fo
r	C
ou
nt
ing

	
Vi
de
o	3
83
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Sh
ow
n	i
s	a
	3-
dig

it	c
om

bin
ati
on
	pa
dlo

ck
.	

	
	

Ea
ch
	di
al	
ca
n	b

e	s
et	
to
	0,
	1,
	2,
	3,
	4,
	5,
	6,
	7,
	8,
	9	

	
	

(a
)		W

or
k	o
ut
	th
e	t
ot
al	
nu
mb

er
	of
	di
ffe
re
nt
	co
mb

ina
tio
ns
	

	
	

				
				
th
at	
ca
n	b

e	u
se
d.	

	
	

(b
)		W

or
k	o
ut
	th
e	t
ot
al	
nu
mb

er
	of
	di
ffe
re
nt
	co
mb

ina
tio
ns
	

	
	

				
				
	th
at	
ha
ve
	th
re
e	d
iff
er
en
t	d
igi
ts	
th
at	
ca
n	b

e	u
se
d.	

Qu
es
tio
n	2

:			
	A
	re
sta
ur
an
t	h
as
	4	
sta
rte
rs	
an
d	6

	m
ain

	co
ur
se
	on
	its
	m
en
u.	

	
				
				
				
Ha
ile
y	o
rd
er
s	a
	st
ar
ter
	an
d	a
	m
ain

	co
ur
se
.	

	
				
				
			
Ho
w	
ma

ny
	di
ffe
re
nt
	co
mb

ina
tio
ns
	of
	st
ar
ter
s	a
nd
	m
ain

	co
ur
se
s	a
re
	th
er
e?
	

Qu
es
tio
n	3

:	
A	r
ug
by
	co
ac
h	i
s	d
es
ign

ing
	a	
ne
w	
ru
gb
y	s
tri
p.	

	
	

Sh
e	c
an
	ch
oo
se
	fr
om

:			
5	d

iff
er
en
t	p
air
s	o
f	s
oc
ks
	

	
	

	
	

				
				
				
				
	6	
dif
fer
en
t	p
air
s	o
f	s
ho
rts
	

	
	

	
	

an
d	

	14
	di
ffe
re
nt
	je
rse

ys
.	

	
	

Ho
w	
ma

ny
	di
ffe
re
nt
	st
rip
s	a
re
	po
ss
ibl
e?
	

Qu
es
tio
n	4

:	
Ha
rry

	pi
ck
s	a
	4	
dig

it	p
in	
for
	hi
s	c
re
dit
	ca
rd
.	

	
	

Ea
ch
	di
git
	is
	a	
nu
mb

er
	0	
to
	9.
	

	
	

Ha
rry

	ca
n	r
ep
ea
t	d
igi
ts.
	

	
	

(a
)		H

ow
	m
an
y	p
os
sib
le	
co
de
s	a
re
	th
er
e?
	

	
	

Ha
rry

	ch
oo
se
s	n
ot
	to
	re
pe
at	
an
y	d
igi
ts.
	

	
	

(b
)		H

ow
	m
an
y	p
os
sib
le	
co
de
s	a
re
	th
er
e	n
ow
?	

Qu
es
tio
n	5

:	
Ro
sie
	pi
ck
s	a
	4-
dig

it	o
dd
	nu

mb
er.
	

	
	

Th
e	U
irs
t	d
igi
t	is
	5.
	

	
	

Th
e	s
ec
on
d	d

igi
t	is
	a	
3	o
r	a
	4.
	

	
	

Th
e	t
hir
d	d

igi
t	is
	pr
im
e.	

	
	

Ho
w	
ma

ny
	di
ffe
re
nt
	4-
dig

it	n
um

be
rs	
co
uld

	Ro
sie
	pi
ck
?	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
19

Cli
ck
	he
re

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
iiii

iiii
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�
   

   
   

   
   
�

!
Pr
od
uc
t	R
ule
	fo
r	C
ou
nt
ing

	
Vi
de
o	3
83
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	6

:	
Ol
ive
r	p
ick
s	a
	4-
dig

it	e
ve
n	n

um
be
r	t
ha
t	is
	gr
ea
ter
	th
an
	30

00
.	

	
	

Th
e	s
ec
on
d	d

igi
t	is
	a	
mu

lti
ple
	of
	4.
	

	
	

Ho
w	
ma

ny
	di
ffe
re
nt
	nu

mb
er
s	c
ou
ld	
Ol
ive
r	p
ick
?	

Qu
es
tio
n	7

:	
So
ph
ia	
is	
cre

ati
ng
	a	
6-
dig

it	c
od
e	t
o	l
oc
k	h
er
	iP
ad
.	

	
	

Sh
e	o
nly
	us
es
	di
git
s	g
re
ate
r	t
ha
n	2

.	
	

	
Sh
e	o
nly
	us
es
	ea
ch
	di
git
	on
ce
.	

	
	

Ho
w	
ma

ny
	po
ss
ibl
e	c
od
es
	ca
n	S
op
hia

	cr
ea
te?
	

Qu
es
tio
n	8

:	
In
	a	
cla
ss
,	th
er
e	a
re
	10

	bo
ys
	an
d	9

	gi
rls
.	

	
	

Th
e	t
ea
ch
er
	ha
s	b
ee
n	a
sk
ed
	to
	pi
ck
	on
e	b
oy
	an
d	o
ne
	gi
rl	
to
	w
in	
a	p
riz
e.	

	
	

Ho
w	
ma

ny
	po
ss
ibl
e	p
air
s	o
f	s
tu
de
nt
s	c
an
	th
e	t
ea
ch
er
	pi
ck
?	

Qu
es
tio
n	9

:	
Jas
on
	pi
ck
s	a
	5-
dig

it	n
um

be
r	t
ha
t	is
	le
ss
	th
at	
80
00
0.	

	
	

Th
e	U
irs
t	d
igi
t	is
	od
d.	

	
	

Th
e	f
ou
rth
	an
d	U
ift
h	d

igi
ts	
ar
e	e
qu
al.
	

	
	

Ho
w	
ma

ny
	di
ffe
re
nt
	nu

mb
er
s	c
an
	Ja
so
n	p

ick
?	

Qu
es
tio
n	1

0:	
A	h

ea
dt
ea
ch
er
	w
an
ts	
to
	su
rv
ey
	tw

o	Y
ea
r	7
	st
ud
en
ts.
	

	
	

Th
er
e	a
re
	10

0	s
tu
de
nt
s	i
n	Y
ea
r	7
.	

	
	

Ho
w	
ma

ny
	po
ss
ibl
e	p
air
s	o
f	s
tu
de
nt
s	c
an
	th
e	h
ea
dt
ea
ch
er
	pi
ck
?	

Qu
es
tio
n	1

1:	
Ho
w	
ma

ny
	ev
en
	nu

mb
er
s	g
re
ate
r	t
ha
n	4

00
00
	ca
n	b

e	c
re
ate
d	u

sin
g	t
he
se
	di
git
s?
	

� Qu
es
tio
n	1

:	
On
	a	
sc
ho
ol	
tri
p,	
stu

de
nt
s	a
re
	gi
ve
n	a
	pa
ck
ed
	lu
nc
h.	

	
	

Th
e	s
tu
de
nt
s	c
an
	ch
oo
se
	on
e	p
iec
e	o
f	fr
uit
	an
d	o
ne
	sn
ac
k.	

	
	

Th
er
e	a
re
	8	
dif
fer
en
t	p
iec
es
	of
	fr
uit
	an
d	s
om

e	d
iff
er
en
t	s
na
ck
s.	

	
				
				
			A
lto
ge
th
er
	th
er
e	a
re
	10

4	d
iff
er
en
t	w
ay
s	t
o	c
ho
os
e	o
ne
	pi
ec
e	o
f	fr
uit
	an
d	o
ne
	sn
ac
k	

	
				
				
			H

ow
	m
an
y	d
iff
er
en
t	s
na
ck
s	a
re
	th
er
e?
	

Ap
ply

©
 C

O
R

BE
TT

M
AT

H
S 

20
19
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�
   

   
   

   
   
�

!
Pr
od
uc
t	R
ule
	fo
r	C
ou
nt
ing

	
Vi
de
o	3
83
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	2

:	
At
	a	
su
mm

er
	ca
mp

,	c
hil
dr
en
	pi
ck
	a	
mo

rn
ing

,	a
n	a
fte
rn
oo
n	a
nd
	an
	ev
en
ing

		
	

	
	

ac
tiv
ity
.	

	
	

Th
er
e	a
re
	4	
mo

rn
ing

	an
d	7

	ev
en
ing

	ac
tiv
iti
es
	to
	pi
ck
	fr
om

.	
	

	
	

	
Al
to
ge
th
er
	th
er
e	a
re
	22

4	d
iff
er
en
t	w
ay
s	t
o	c
ho
os
e	t
he
ir	
ac
tiv
iti
es
.	

	
	

Ho
w	
ma

ny
	af
ter
no
on
	ac
tiv
iti
es
	ar
e	t
he
re
?		
				
				
			

Qu
es
tio
n	3

:	
In
	a	
gy
m	
th
er
e	a
re
		

	
	

	
12
	ex
er
cis
e	c
las
se
s	o
n	a
	M
on
da
y	

	
	

	
13
	ex
er
cis
e	c
las
se
s	o
n	a
	W
ed
ne
sd
ay
	

	
	

	
7	e
xe
rci
se
	cl
as
se
s	o
n	a
	Fr
ida
y	

	
	

Ka
tie
	is
	go
ing

	to
	at
ten

d	e
ith
er
	

	
	

	
a	c
las
s	o
n	M

on
da
y	a
nd
	a	
cla
ss
	on
	Fr
ida
y	

	
	

or
	

a	c
las
s	o
n	W

ed
ne
sd
ay
	an
d	a
	cl
as
s	o
n	F
rid
ay
	

	
		

	
or
	

a	c
las
s	o
n	M

on
da
y,	
W
ed
ne
sd
ay
	an
d	F
rid
ay
	

	
	

W
or
k	o
ut
	ho
w	
ma

ny
	di
ffe
re
nt
	w
ay
s	t
he
re
	ar
e	t
o	p
ick
	w
hic
h	e
xe
rci
se
s	c
las
se
s		
	

	
	

Ka
tie
	is
	go
ing

	to
	at
ten

d.	

Qu
es
tio
n	4

:	
A	g

ro
up
	of
	10

	pe
op
le	
en
ter
	a	
ro
om

.	
	

	
Ea
ch
	pe
rso

n	s
ha
ke
s	h
an
ds
,	o
nc
e,	
wi
th
	al
l	th

e	o
th
er
	pe
op
le	
in	
th
e	r
oo
m.
	

	
	

Ho
w	
ma

ny
	ha
nd
sh
ak
es
	ar
e	t
he
re
	in
	to
tal
?	

Qu
es
tio
n	5

:	
A	p

izz
a	p
ar
lou

r	s
ell
s	9
	di
ffe
re
nt
	to
pp
ing

s.	

	
	

Mi
ch
ae
l	o
rd
er
s	a
	pi
zz
a	w

ith
	2	
dif
fer
en
t	t
op
pin

gs
.	

	
	

(a
)		H

ow
	m
an
y	d
iff
er
en
t	p
izz
as
	ca
n	h

e	c
ho
os
e	f
ro
m?
	

	
	

Be
th
	or
de
rs	
a	p
izz
a	w

ith
	3	
dif
fer
en
t	t
op
pin

gs
.	

	
	

(b
)		H

ow
	m
an
y	d
iff
er
en
t	p
izz
as
	ca
n	s
he
	ch
oo
se
	fr
om

?	

	
	

Joh
n	o
rd
er
s	a
	pi
zz
a	w

ith
	4	
dif
fer
en
t	t
op
pin

gs
.	

	
	

(c)
		H
ow
	m
an
y	d
iff
er
en
t	p
izz
as
	ca
n	h

e	c
ho
os
e	f
ro
m?
	

	 �
An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
19

Cli
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w
w

w
.m

at
hs

pa
d.

co
.u

k 

 A
. T

he
re

 a
re

 8
 ru

nn
er

s 
in

 a
 ra

ce
. I

n 
ho

w
 m

an
y 

di
ffe

re
nt

 w
ay

s 
co

ul
d 

th
e 

th
re

e 
m

ed
al

s 
go

ld
, s

ilv
er

 
an

d 
br

on
ze

, b
e 

al
lo

ca
te

d?
 

 

 B
. C

ar
 re

gi
st

ra
tio

n 
pl

at
es

 in
 G

re
at

 B
rit

ai
n 

in
cl

ud
e 

a 
ra

nd
om

 s
eq

ue
nc

e 
of

 th
re

e 
le

tte
rs

. A
ny

 le
tte

rs
 o

th
er

 
th

an
 I 

or
 Q

 c
an

 b
e 

us
ed

 a
nd

 th
e 

sa
m

e 
le

tte
r c

an
 

ap
pe

ar
 m

or
e 

th
an

 o
nc

e.
 H

ow
 m

an
y 

di
ffe

re
nt

 th
re

e 
le

tte
r c

od
es

 c
ou

ld
 b

e 
us

ed
? 

 

 C
. 1

2 
pl

ay
er

s 
ta

ke
 p

ar
t i

n 
a 

si
ng

le
s 

ta
bl

e 
te

nn
is

 
co

m
pe

tit
io

n.
 E

ac
h 

pl
ay

er
 m

us
t p

la
y 

ea
ch

 o
th

er
 

pl
ay

er
 o

nc
e.

 H
ow

 m
an

y 
m

at
ch

es
 w

ill 
th

er
e 

be
 in

 
th

e 
co

m
pe

tit
io

n?
 

 D
. O

n 
a 

sc
ho

ol
 s

po
rts

 d
ay

, t
he

re
 a

re
 6

 d
iff

er
en

t 
te

am
 e

ve
nt

s 
an

d 
9 

di
ffe

re
nt

 in
di

vi
du

al
 e

ve
nt

s.
 

Pu
pi

ls
 m

us
t p

ar
tic

ip
at

e 
in

 tw
o 

te
am

 e
ve

nt
s 

an
d 

on
e 

in
di

vi
du

al
 e

ve
nt

. H
ow

 m
an

y 
di

ffe
re

nt
 w

ay
s 

ar
e 

th
er

e 
of

 d
oi

ng
 th

is
? 

 

 E.
 In

 a
 c

la
ss

 th
er

e 
ar

e 
8 

bo
ys

 a
nd

 1
1 

gi
rls

. 
(a

) T
w

o 
st

ud
en

ts
 a

re
 to

 b
e 

se
le

ct
ed

 a
t r

an
do

m
 

fro
m

 th
e 

cl
as

s.
 H

ow
 m

an
y 

di
ffe

re
nt

 p
ai

rs
 c

an
 b

e 
ch

os
en

? 
(b

) O
ne

 b
oy

 a
nd

 o
ne

 g
irl

 a
re

 to
 b

e 
se

le
ct

ed
 a

t 
ra

nd
om

 fr
om

 th
e 

cl
as

s.
 In

 h
ow

 m
an

y 
w

ay
s 

ca
n 

th
is

 
be

 d
on

e?
 

 

 F.
 T

w
o 

ca
rd

s 
ar

e 
ch

os
en

 fr
om

 a
 s

ta
nd

ar
d 

de
ck

 o
f 

52
 c

ar
ds

. H
ow

 m
an

y 
di

ffe
re

nt
 p

os
si

bl
e 

pa
irs

 o
f 

ca
rd

s 
ar

e 
th

er
e?

 
 

 G
. T

hr
ee

 c
ar

ds
 a

re
 p

ic
ke

d 
at

 ra
nd

om
 fr

om
 th

is
 s

et
. 

  (a
) I

n 
ho

w
 m

an
y 

di
ffe

re
nt

 w
ay

s 
co

ul
d 

th
e 

di
gi

ts
 p

ic
ke

d 
be

 in
 th

e 
or

de
r o

dd
-e

ve
n-

od
d?

 
(b

) I
n 

ho
w

 m
an

y 
di

ffe
re

nt
 w

ay
s 

co
ul

d 
th

e 
di

gi
ts

 e
ith

er
 b

e 
in

 th
e 

or
de

r o
dd

-e
ve

n-
od

d 
or

 e
ve

n-
od

d-
ev

en
? 

  H
. A

 fo
rm

 g
ro

up
 h

as
 3

2 
m

em
be

rs
. A

 fo
rm

 c
ap

ta
in

, 
a 

sp
or

ts
 c

ap
ta

in
 a

nd
 a

 c
ha

rit
y 

re
pr

es
en

ta
tiv

e 
ar

e 
to

 
be

 c
ho

se
n.

 N
o 

on
e 

ca
n 

be
 in

 m
or

e 
th

an
 o

ne
 o

f 
th

es
e 

po
si

tio
ns

. H
ow

 m
an

y 
di

ffe
re

nt
 c

om
bi

na
tio

ns
 

of
 re

su
lts

 a
re

 p
os

si
bl

e?
 

 

 I. 
A 

te
am

 o
f t

hr
ee

 is
 to

 b
e 

ch
os

en
 fr

om
 a

 g
ro

up
 o

f 8
 

bo
ys

 a
nd

 7
 g

irl
s.

 T
he

re
 m

us
t b

e 
at

 le
as

t o
ne

 b
oy

 
an

d 
at

 le
as

t o
ne

 g
irl

 in
 th

e 
te

am
. H

ow
 m

an
y 

po
ss

ib
ilit

ie
s 

ar
e 

th
er

e?
 

  

Co
un
ti
ng
 
Pr
ob
le
m
s 

Ch
oo
si
ng
 
fr
om

 
on
e 
Gr
ou
p 
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w
w
w
.m

at
hs
pa
d.
co
.u
k 

   

  A
. J

ak
e 

ha
s 

5 
di

ffe
re

nt
 p

ai
rs

 o
f t

ro
us

er
s 

an
d 

8 
di

ffe
re

nt
 s

hi
rts

. H
ow

 m
an

y 
di

ffe
re

nt
 c

om
bi

na
tio

ns
 

of
 th

es
e 

co
ul

d 
he

 w
ea

r?
  

B
. A

 b
ad

m
in

to
n 

cl
ub

 h
as

 2
3 

m
em

be
rs

, 8
 o

f w
ho

m
 

ar
e 

fe
m

al
e.

 In
 h

ow
 m

an
y 

w
ay

s 
ca

n 
th

e 
cl

ub
 s

el
ec

t 
a 

m
ix

ed
 d

ou
bl

es
 te

am
 c

on
si

st
in

g 
of

 o
ne

 m
al

e 
an

d 
on

e 
fe

m
al

e?
 

  C
. U

K 
ba

nk
no

te
s 

ar
e 

is
su

ed
 in

 d
en

om
in

at
io

ns
 o

f £
50

, £
20

, £
10

 a
nd

 £
5.

 
U

K 
co

in
s 

ar
e 

is
su

ed
 in

 d
en

om
in

at
io

ns
 o

f £
2,

 £
1,

 5
0p

, 2
0p

, 1
0p

, 5
p,

 2
p 

an
d 

1p
. 

O
ne

 c
oi

n 
an

d 
on

e 
ba

nk
no

te
 a

re
 to

 b
e 

se
le

ct
ed

 a
t r

an
do

m
. 

(a
) I

n 
ho

w
 m

an
y 

di
ffe

re
nt

 w
ay

s 
co

ul
d 

th
is

 b
e 

do
ne

? 
 

(b
) I

n 
ho

w
 m

an
y 

of
 th

e 
w

ay
s 

is
 th

e 
to

ta
l a

t l
ea

st
 £

10
.5

0?
 

      D
. O

n 
a 

re
st

au
ra

nt
’s

 m
en

u,
 th

er
e 

ar
e 

5 
di

ffe
re

nt
 

st
ar

te
rs

, 6
 m

ai
n 

co
ur

se
s 

an
d 

4 
de

ss
er

ts
. F

or
 a

 s
et

 
pr

ic
e,

 d
in

er
s 

ca
n 

ch
oo

se
 e

ith
er

 a
 s

ta
rte

r a
nd

 a
 

m
ai

n 
co

ur
se

 o
r a

 m
ai

n 
co

ur
se

 a
nd

 a
 d

es
se

rt.
 H

ow
 

m
an

y 
di

ffe
re

nt
 c

om
bi

na
tio

ns
 a

re
 th

er
e?

 

E.
 In

 a
 c

la
ss

 th
er

e 
ar

e 
݊ 

bo
ys

. T
he

re
 a

re
 tw

ic
e 

as
 

m
an

y 
gi

rls
 a

s 
bo

ys
. O

ne
 b

oy
 a

nd
 o

ne
 g

irl
 a

re
 to

 b
e 

ch
os

en
 a

t r
an

do
m

. W
rit

e 
a 

si
m

pl
ifi

ed
 e

xp
re

ss
io

n 
fo

r t
he

 n
um

be
r o

f p
os

si
bl

e 
co

m
bi

na
tio

ns
. 

  F.
 H

ow
 m

an
y 

di
ffe

re
nt

 c
om

bi
na

tio
ns

 a
re

 
po

ss
ib

le
 in

 th
is

 s
up

er
m

ar
ke

t l
un

ch
 d

ea
l?

 
                 G

. A
t a

 s
ch

oo
l, 

st
ud

en
ts

 a
re

 re
qu

ire
d 

to
 c

ho
os

e 
on

e 
la

ng
ua

ge
, o

ne
 h

um
an

iti
es

 s
ub

je
ct

 a
nd

 o
ne

 
te

ch
no

lo
gy

 s
ub

je
ct

 to
 s

tu
dy

. T
he

re
 a

re
 4

 
la

ng
ua

ge
s 

to
 c

ho
os

e 
fro

m
, 3

 h
um

an
iti

es
 a

nd
 3

 
te

ch
no

lo
gi

es
. H

ow
 m

an
y 

di
ffe

re
nt

 c
om

bi
na

tio
ns

 o
f 

su
bj

ec
ts

 c
ou

ld
 b

e 
ch

os
en

? 

H
. A

n 
ex

am
in

at
io

n 
pa

pe
r h

as
 th

re
e 

se
ct

io
ns

, e
ac

h 
w

ith
 s

ix
 q

ue
st

io
ns

. T
he

 in
st

ru
ct

io
ns

 re
ad

: ‘
An

sw
er

 
on

e 
qu

es
tio

n 
fro

m
 e

ac
h 

se
ct

io
n.

’ H
ow

 m
an

y 
di

ffe
re

nt
 c

om
bi

na
tio

ns
 o

f q
ue

st
io

ns
 c

ou
ld

 b
e 

an
sw

er
ed

? 
 

Co
un
ti
ng
 
Pr
ob
le
m
s

Ch
oo
si
ng
 
fr
om

 
M
ul
ti
pl
e 
Gr
ou
ps
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P
ro

du
ct

 R
u

le
 f

or
 C

ou
n

ti
n

g 
 (a

) 
H

ow
 m

an
y 

w
ay

s 
ar

e 
th

er
e 

of
 

ar
ra

ng
in

g 
th

e 
w

or
d 

M
A
TH

S
? 

(b
) 

Is
ha

q 
w

an
ts

 t
o 

m
ak

e 
a 

PI
N

 c
od

e 
fr

om
 

th
e 

di
gi

ts
 1

, 
3,

 5
 a

nd
 7

, 
us

in
g 

ea
ch

 d
ig

it 
on

ce
 o

nl
y.

 H
ow

 m
an

y 
di

ff
er

en
t 

PI
N

 c
od

es
 

ca
n 

he
 m

ak
e?

 
(c

) 
H

ow
 m

an
y 

di
ff
er

en
t 

nu
m

be
rs

 c
an

 b
e 

m
ad

e 
fr

om
 t

he
 d

ig
it
s 

2,
 3

, 
4,

 5
 a

nd
 6

? 
  (a

) 
10

 p
eo

pl
e 

ar
e 

ca
lle

d 
fo

r 
an

 in
te

rv
ie

w
. 

H
ow

 m
an

y 
w

ay
s 

ar
e 

th
er

e 
of

 a
rr

an
gi

ng
 

th
e 

or
de

r 
of

 t
he

 in
te

rv
ie

w
s?

 
(b

) 
8 

fla
gs

 a
re

 t
o 

be
 f

lo
w

n 
ou

ts
id

e 
a 

bu
ild

in
g 

ho
st

in
g 

a 
w

or
ld

 le
ad

er
s’

 
co

nf
er

en
ce

. 
H

ow
 m

an
y 

w
ay

s 
ar

e 
th

er
e 

fo
r 

ar
ra

ng
in

g 
th

e 
fla

gs
? 

(c
) 

A
t 

a 
do

g 
sh

ow
, 

th
er

e 
is

 a
 g

ol
d,

 s
ilv

er
 

an
d 

br
on

ze
 c

er
ti
fic

at
e 

fo
r 

th
re

e 
to

p 
do

gs
. 

If
 2

0 
do

gs
 e

nt
er

, 
ho

w
 m

an
y 

w
ay

s 
ar

e 
th

er
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Jess designs T-shirts.

If Jess only uses red & yellow, she can 
make 4 different T-shirt designs.

Colour the T-shirts to show the different designs.

If Jess uses red, yellow & blue, 
how many different designs can she make?

(hint: it’s less than 12)

Jess adds green.
How many different designs can she now make with 4 colours?

Jess uses the 4 colours – but she doesn’t make any t-shirts with
the same 2 colours (like red & red).

How many different designs can she make?

How many designs could Jess make if she added pink?

How many designs could Jess make with 7 colours, but 
she can only use a colour once?

This design is made from 3 pieces of fabric.

If we use only red & green, 
how many different designs can we make?

(including all the same colour).

T-Shirt Designing (Permutations)

If we use 3 colours, 
how many different designs can we make?

(including all the same colour).
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If we use red & yellow plastic pieces, we can make 3 different designs.
Colour those designs.

Why is it only 3 unique designs, not 4?

If we use red, yellow & blue pieces of plastic,
how many unique designs can we make?

A company makes beachballs using 
2 pieces of plastic.

If we use red, yellow, blue & white pieces of plastic,
how many unique designs can we make?

Left Side

Red Yellow Blue White Green

Ri
gh

t S
id

e

Red RR

Yellow YR YB

Blue

White

Green

The company adds green.
Complete the table to show all the possibilities for 5 colours.

How many unique designs are there?

How many unique designs are there when a colour can’t be used twice?

An ice cream shop has 6 flavours. For £1.99 you can get 2 scoops.

How many different 2-scoop combinations are there?

A pizza shop has 7 different types of topping.

You can choose two – but they must be different.

How many different types of 2-topping pizza are available?

Choosing Combinations
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www.justmaths.co.uk 

Four students have 22 pens. 

Each student has an odd number of pens. 

No two students have the same number of 
pens. 

How many pens does each student have? 

* what if they all had more than one pen? * 

Three students have a total of 17 pens. 

Each student has an odd number of pens. 

No two students have the same number of pens 

Assuming they each have more than 1 pen, how 
many does each student have? 

Is there more than one solution? 

Three students have a 
total of 15 pens. 

Each student has an odd 
number of pens. 

No two students have the 
same number of pens. 

How many does each 
student have? Is there 

more than one solution? 
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Product Rule for Counting

A) How many 4-digit numbers can you make using these cards?

B) How many odd 5-digit numbers can you make with these cards? 
* One number must be last, how does this affect our choices?

D) How many odd 6-digit numbers can you make? 
* How many choices are there for the last card?

C) How many numbers greater than 40,000 can you make? 
* How many choices are there for the 1st card?

E) How many numbers greater than 300,000 can you make?

G) How many odd numbers greater than 50,000 can you make?

F) How many 5-digit numbers that are a multiple of 2 can you make?

* Sum the choices for each starting card.

9 6 7 1
I) How many 2-digit numbers can we make using these cards?
J) How many 3-digit numbers can we make using these cards?

K) How many ways can we make 3 numbers from these cards?

L) The number 156 is made. How many different numbers use these same digits?

1 8 7 3

6 8 3 4 25

7 1 6 5 2 9

1 6 5 2 7

7 2 4 3 8

H) How many odd numbers greater than 500,000 can you make?

6 1 9 7 3 2

2 8 1 5 6

M) If we don’t care about their order (the number they make):
how many ways can we pick 3 digits from the 5 cards?

H) How many even numbers smaller than 600,000 can you make?

8 2 5 1 7 4

* How many choices do you have for the 1st card?
* After you choose a 1st card, 

how many choices do you have for the 2nd card, 3rd card & 4th card?

1 8 How many 2-digit numbers can you make with these 2 cards?

1 8 How does this change if we add a third card?7

7 9 1 5 3

3 6 284
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Plotting Histograms 
(a) (b) (c) 

Plot a histogram from the data shown in 
the table. 

 

Height (cm) Frequency Frequency 
Density 

0 < ℎ ≤ 20 24 1.2 

20 < ℎ ≤ 40 32 1.6 

40 < ℎ ≤ 80 44  

80 < ℎ ≤ 90 14  
 

Plot a histogram from the data shown in 
the table. 

 

Speed (mph) Frequency Frequency 
Density 

0 < 𝑠 ≤ 10 5  

10 < 𝑠 ≤ 35 30  

35 < 𝑠 ≤ 50 24  

50 < 𝑠 ≤ 70 16  
 

Plot a histogram from the data shown in 
the table. 

 

Time (hours) Frequency Frequency 
Density 

0 < ℎ ≤ 4 3  

4 < ℎ ≤ 8 5  

8 < ℎ ≤ 16 22  

16 < ℎ ≤ 22 15  

22 < ℎ ≤ 25 6  
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Plotting Incomplete Histograms 
(a) (b) (c) 

Complete the table and histogram. 
 

Length (mm) Frequency Frequency 
Density 

0 < ℎ ≤ 20 16 0.8 

20 < ℎ ≤ 60 48  

60 < ℎ ≤ 90 45  

90 < ℎ ≤ 100   
 

Complete the table and histogram. 
 

Mark Frequency Frequency 
Density 

0 < 𝑠 ≤ 5 2  

5 < 𝑠 ≤ 15   

15 < 𝑠 ≤ 30 27  

30 < 𝑠 ≤ 50 22  
 

Complete the table and histogram. 
 

Time (minutes) Frequency Frequency 
Density 

0 < ℎ ≤ 4 2  

4 < ℎ ≤ 10 9  

10 < ℎ ≤ 18   

18 < ℎ ≤ 24   

24 < ℎ ≤ 28 5  
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Finding the Median from a Histogram 
(a) (b) 

  

(c) (d) 
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Interpreting Histograms 
(a) (b) (c) 

The histogram shows some information 
about the lengths of some sycamore 

leaves. 

The histogram shows some information 
about the waiting times in a queue at a 

supermarket. 

The histogram shows some information 
about the ages of people visiting a library. 
Ten of the people who visited the library 

were less than 20 years old. 

   

(a) Find the total number of leaves that 
were measured. 

(a) Find an estimate of the proportion of 
customers who waited more than 50 
seconds. 

(a) Find the number of people visiting the 
library who are over 50 years old. 
 

(b) Find an estimate of the number of 
leaves that were less than 7 cm in length. 

(b) Find an estimate of the median waiting 
time. 

(b) Find an estimate of the median age of 
the people visiting the library. 
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Histograms 

(a) (b) 

The distance travelled to work by 50 employees is recorded in a 
grouped frequency table. 
(a) Calculate the frequency density for each class. 
 

Distance (km) Frequency 
  

0 < 𝑑 ≤ 5 12   

5 < ℎ ≤ 10 16   

10 < ℎ ≤ 20 10   

20 < ℎ ≤ 30 7   

30 < ℎ ≤ 50 5   
 

(b) Plot a histogram. 
(c) Use your histogram to estimate the number of people who 
travel at least 12 km to work. 
 

 

The house prices of 100 houses 
in a village are recorded in a 
grouped frequency table. 
 
(a) Use the information in the 
table to calculate frequency 
densities and plot a histogram. 
 
(b) Use your histogram to 
estimate the percentage of 
houses that cost less than   
£270 000. 

House Price 
(£ 𝑡ℎ𝑜𝑢𝑠𝑎𝑛𝑑𝑠) Frequency 

0 < 𝑝 ≤ 100 6 

100 < 𝑝 ≤ 200 22 

200 < 𝑝 ≤ 250 18 

250 < 𝑝 ≤ 300 35 

300 < 𝑝 ≤ 500 15 

500 < 𝑝 ≤ 1000 4 
 

(c) 

The time taken, in minutes, by 
50 students to solve a maths 
puzzle is recorded in a grouped 
frequency table. 
 
(a) Plot a histogram to 
represent this data. 
 
(b) Use your histogram to find 
the median time taken. 

Time Taken 
(minutes) Frequency 

0 < 𝑡 ≤ 2 4 

2 < 𝑡 ≤ 4 7 

4 < 𝑡 ≤ 5 10 

5 < 𝑡 ≤ 6 12 

6 < 𝑡 ≤ 7 11 

7 < 𝑡 ≤ 12 6 
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Total Pop.?

0
0 10 20 30 40

Height (cm)

The area of a histogram represents frequencies.
On each histogram one group frequency has been given. 

Find the total population for each data set.

20

0
0 10 20 30 40 50

Height (cm)

20

0
0 10 20 30 40

Height (cm)

30

0
0 10 20 30 40 50

Height (cm)

10

20 of the population had
a height of 10 cm or less.

0
0 10 20 30 40

Height (cm)

30

0
0 20 40 60 80

Height (cm)

10

0
20 40 60 80

Height (cm)

36

0
30 40 50 60

Height (cm)

12

0
20 30

Height (cm)

9

40

①

②

③

④

⑤

⑥

⑦

⑧

⑨
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Workin’ Backwards

0
0 10 20 30 40

Height (cm)

Group Frequency
①
②
③

Total 180

① ② ③

0
0 10 20 30

Height (cm)

Group Frequency
①
②
③
④

Total 65

① ② ③ ④

0
0 20 6040

Height (cm)

Group Frequency
①
②
③

Total 340

① ② ③

80

0
0 10 20

Height (cm)

Group Frequency
①
②

Total 230

① ②

0
0 80 240160

Height (cm)

Group Frequency
①
②
③
④

Total 380

① ② ③ ④

320

0
0 20 6040

Height (cm)

① ②

How many large (5×5) squares are in this bar?
Express this as a decimal & sum the total area.

Calculate the frequency for each
group in each histogram.

What method will you use?
a)

b)

c)

d)

e)

f)

③

Group Frequency
①
②
③

Total 156

As a decimal, how many
5×5 squares are in this bar?
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Histograms
1) People were surveyed about the time it took to get to their local shop.

Time, t, (mins) Frequency Class Width Frequency Density
0 < t⩽ 10 20

10 < t ⩽ 15 15
15 < t ⩽ 20 20
20 < t ⩽ 40 30

Notice that the classes (groups) are different sizes. 
To represent them fairly, we must show how relatively dense the class is. 
We do this using ‘Frequency Density’: Frequency ÷ Class Width

a) Complete Class Width & Frequency Density for each class.
b) Use the data to complete the histogram.

0

Time, t, (mins)

Fr
eq

ue
nc

y 
De

ns
ity

1

2

3

4

0 10 20 30 40

How many people is one square worth?

Estimate:

a) How many people took 5 minutes or less to walk to work.
b) How many people took between 30 & 40 minutes to walk to work.

Why are these estimates?

Time, t, (mins) Frequency Class Width Frequency Density
0 < t⩽ 20

20 < t ⩽ 30
30 < t ⩽ 40
40 < t ⩽ 80 40 40 1

0

Time, t, (mins)

Fr
eq

ue
nc

y 
De

ns
ity

1

2

3

0 10 20 30 40

2) Students were surveyed about the time they spent 
doing homework last night. Complete the graph & table.

50 60 70 80

3) As a logic test, adults were given a puzzle to complete.
The histogram shows the results. Complete the frequency table.

0

Time, t, (mins)

Fr
eq

ue
nc

y 
De

ns
ity

1

2

3

0 20 40 60

Time, t, (mins) Freq.
0 < t⩽ 20

20 < t ⩽ 50
50 < t ⩽ 60

Which group is the median in?

Mark the median on the histogram.
What is its value?

How far into that group 
is the median?
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Histograms
1) Shoppers were surveyed about their age. Complete the histogram.

Age 
a, (years) Frequency Cumulative

Frequency Class Width Frequency 
Density

11 < a ⩽ 16 5
16 < a ⩽ 24 20
24 < a ⩽ 27 15

0

Age, a, (years)

Fr
eq

ue
nc

y 
De

ns
ity

2

11 13 15 17 19 21 23 25 27

Complete the Cumulative Frequency column.

How many people is one square worth?

1

3
4
5

a)  In which class is the median value (20th value)?
How far into the class is the median value? 
Mark the median value on the histogram. What is the median age?
Why is this an estimate?

b)  In which class is the lower quartile (10th)?
How far into the class is the lower quartile? 
Use the histogram to estimate the lower quartile.

c)  In which class is the upper quartile?
How far into the class is the upper quartile? 
Use the histogram to estimate the upper quartile.

2) 200 students were given an English test.
Complete the histogram.

Score, s Frequency Cumulative
Frequency Class Width Frequency 

Density
50 < s⩽ 60 40
60 < s⩽ 80 20
80 < s⩽ 90 80

90 < s⩽ 120 60

0

Score, s

Fr
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nc

y 
De

ns
ity

2

50 60 70 80 90 100 110 120

1

3
4
5
6
7
8

a) What is the modal group?
b) Calculate an estimate for the median.
c) Calculate the lower and upper quartiles.
d) What is the interquartile range?

e) Estimate how many students got less than 55 marks

f) Estimate how many students got more than 115 marks.

3) 20% of the students got an ‘outstanding’ score.

a) How many students got an outstanding score?
b) What score was the boundary for ‘outstanding’d)  Estimate the inter-quartile range.
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Histograms: Reading

0

Time, t, (mins)
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0 10

1) The histogram shows the time taken by workers to commute.

Freq.Time, t, (mins)
0 < t⩽ 20

20 < t ⩽ 25
25 < t ⩽ 35
35 < t ⩽ 50

2

3

4

20 30 40

a) Complete the frequency table.

50

0

Distance, d, (km)
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0 5

20

30

40

10 15 20 25

b) Calculate an estimate for 
the mean time taken to commute.

30 35 40

2) The histogram shows the distance workers commute.

a) How many people commute …less than 10 km?
b) …more than 20 km?
c) …between 10 km and 15km?
d) …less than 2 km?
e) …more than 22 km?
f) …more than 7 km?

50

0

Temperature, t, (°C)

Fr
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nc

y 
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ity

0 2

10

20

4 6 8 10 12

3) The histogram shows temperatures on different winter days.

Use the histogram to estimate…
a) …the median.
b) …the lower quartile.
c) …the upper quartile.
d) What is the inter-quartile range?

0

Weight, g, (kg)

Fr
eq
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nc

y 
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ity

1

0 10

2

3

4

20 30 40 50

4) The histogram shows the weight of different packages.

5

a) Estimate the median.
b) Estimate the inter-quartile range.
c) Estimate the mean.

60 70 80
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Cats were weighed at a rescue centre.

Weight
𝒘 (kg) Frequency Class

Width
Frequency

Density
0 < 𝑤 ⩽ 4 4 2
4 < 𝑤 ⩽ 5
5 < 𝑤 ⩽ 7

0

1

2

3

4

1 2 3 4 5 6 7
Weight (kg)
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y 
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ity

0

Histogram Populations Find the total size of each population.

Trees in a newly-planted forest were measured. 

0
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40

3 4 5 6 7 8 9
Height (m)
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2

Height
𝒉 (m) Freq. Class

Width
Frequency

Density
2 < ℎ ⩽ 5
5 < ℎ ⩽ 8
8 < ℎ ⩽ 9

A snake-farm measured its serpents.
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20

Length
𝒍 (m) Freq. CW FD

20 < 𝑙 ⩽ 40
40 < 𝑙 ⩽ 55

A sample of the snail population on St. Hilda Island was measured.

Length
𝒍 (cm) Freq. CW FD

0 < 𝑙 ⩽ 2 80

0

20

40
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Time
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300
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Participants in a global experiment were
timed completing a complex puzzle.

Marks, 𝒎 Freq. CW FD
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0
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Local schools compiled English test scores.
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Use frequency tables to find the total population from each graph.

Weight
𝒘 (kg) Frequency Class

Width
Frequency

Density
0 < 𝑤 ⩽ 3 6
3 < 𝑤 ⩽ 4
4 < 𝑤 ⩽ 6

0
1 2 3 4 5 6 7

Weight (kg)

Fr
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nc

y 
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0

Histogram Populations: Missing Frequency Density

Weight
𝒘 (kg) Freq. CW FD

0 < 𝑤 ⩽ 2 12
2 < 𝑤 ⩽ 3
3 < 𝑤 ⩽ 7

0
1 2 3 4 5 6 7

Weight (kg)

Fr
eq

ue
nc

y 
De

ns
ity

0

Weight
𝒘 (kg) Freq. CW FD

0 < 𝑤 ⩽ 4
4 < 𝑤 ⩽ 6 30

6 < 𝑤 ⩽ 12

0
2 4 6 8 10 12 14

Weight (kg)
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0

Weight
𝒘 (kg) F CW FD

20 < 𝑤 ⩽ 50
50 < 𝑤 ⩽ 60 30
60 < 𝑤 ⩽ 80

0
30 40 50 60 70 80 90

Weight (kg)
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y 
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20

Weight
𝒘 (kg) F

60 < 𝑤 ⩽ 80
80 < 𝑤 ⩽ 110 36

110 < 𝑤 ⩽ 120

0
80 100 120

Weight (kg)
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De

ns
ity

60

0
60 80 100 120 140 160

Weight (kg)

20 people weighed 100 kg or less.

①
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Monthly Rainfall in Congolian Rainforest  

Histograms: Quartiles

0
0 10 20 30 40

Weight (kg)

Weight
𝒘 (kg) Frequency Class

Width
Frequency

Density
0 < 𝑤 ⩽ 10

10 < 𝑤 ⩽ 40
40 < 𝑤 ⩽ 60
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2
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50 60

A scientist records catch-weights on a fishing boat.
Estimate the median.

0
0 20 40 60 80

Height (cm)

Height, 𝒉 (cm) Frequency CW FD

0 < ℎ ⩽ 40
40 < ℎ ⩽ 90

90 < ℎ ⩽ 110

0.5
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100 120

A scientist samples corn heights from a field.
Estimate the median.

0
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70 80

A fast-food delivery company checks delivery times.
Estimate the interquartile range.

Time, 𝒕 (mins) Frequency

2

4 0
60 80 100 120 140

Rainfall (mm)
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y 
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160 180

0.2

0.4

0.6

Estimate the interquartile range.

①

③

②

④

190
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A local council samples car speeds
within a 30 mph zone.

Overspeed

27 20 10 26 16 15 3

36 11 28 18 12 8 14

21 7 26 31 42 24 48

22 6 29 30 9 35

Speed, 𝒔
(mph) Tally Frequency Class

Width
Frequency 

Density

Underspeed 0 < 𝑠 ⩽ 10

Expected 10 < 𝑠 ⩽ 30

Acceptable 30 < 𝑠 ⩽ 35

Speeding 35 < 𝑠 ⩽ 50

Height (cm)

0
0 10

Speed, mph
20 30 40 50

0.4

0.8
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y 
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0.6

0.2

Tally & summarise the data in the frequency table.
Use the information to create a histogram.

The council may impose a 20 mph speed limit. Use the graph to estimate
how many cars were travelling above this speed.

How can we calculate an estimate for the mean?

1

A local council samples car speeds
within a 30 mph zone.

Overspeed

27 20 10 26 16 15 3

36 11 28 18 12 8 14

21 7 26 31 42 24 48

22 6 29 30 9 35

Speed, 𝒔
(mph) Tally Frequency Class

Width
Frequency 

Density

Underspeed 0 < 𝑠 ⩽ 10

Expected 10 < 𝑠 ⩽ 30

Acceptable 30 < 𝑠 ⩽ 35

Speeding 35 < 𝑠 ⩽ 50

Height (cm)

0
0 10

Speed, mph
20 30 40 50

0.4

0.8
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y 
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0.6

0.2

Tally & summarise the data in the frequency table.
Use the information to create a histogram.

The council may impose a 20 mph speed limit. Use the graph to estimate
how many cars were travelling above this speed.

How can we calculate an estimate for the mean?

1
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Food scientists measure the grams of sugar
in 500 grams of different snacks.

Sugar Rush

31 81 26 14 42 37 93 11

87 28 96 23 80 12 6 95

33 10 18 100 35 38

Sugar, 𝒔
(g) Tally

Negligible 0 < 𝑠 ⩽ 10

Acceptable 10 < 𝑠 ⩽ 40

Unhealthy 40 < 𝑠 ⩽ 80

Unacceptable 80 < 𝑠 ⩽ 100

0
0

Sugar per 500 grams
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y 
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Tally & summarise the data in the frequency table.
Use the information to create a histogram.

According to health experts, snacks should have less than 5% sugar.
Use the graph to estimate the percentage of snacks above this limit.

Mark an estimate for the mean sugar level on the histogram.

Food scientists measure the grams of sugar
in 500 grams of different snacks.

Sugar Rush

31 81 26 14 42 37 93 11

87 28 96 23 80 12 6 95

33 10 18 100 35 38

Sugar, 𝒔
(g) Tally

Negligible 0 < 𝑠 ⩽ 10

Acceptable 10 < 𝑠 ⩽ 40

Unhealthy 40 < 𝑠 ⩽ 80

Unacceptable 80 < 𝑠 ⩽ 100

0
0

Sugar per 500 grams
Fr

eq
ue

nc
y 

De
ns

ity

Tally & summarise the data in the frequency table.
Use the information to create a histogram.

According to health experts, snacks should have less than 5% sugar.
Use the graph to estimate the percentage of snacks above this limit.

Mark an estimate for the mean sugar level on the histogram.
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Plotting Frequency Polygons 

(a) (b) 

The table shows the speeds of 60 motorbikes on a road.  
 

Speed 𝑠 (mph) Frequency 

0 < 𝑠 ≤ 10 3 
10 < 𝑠 ≤ 20 11 
20 < 𝑠 ≤ 30 24 
30 < 𝑠 ≤ 40 15 
40 < 𝑠 ≤ 50 7 

 

The table shows the number of pairs of shoes owned by 50 
students. 

Number of 
Pairs of Shoes Frequency 

1 − 3 6 
4 − 6 16 
7 − 9 18 
10 − 12 7 
13 − 15 3 

 

 
Draw a frequency polygon to represent this information. 

 
 

 
Draw a frequency polygon to represent this information. 
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Calculating Averages From Graphs

Item Price, 𝒑 (£) Frequency Midpoint f × m

0 < 𝑝 ⩽ 10

10 < 𝑝 ⩽ 20

20 < 𝑝 ⩽ 30

30 < 𝑝 ⩽ 40

Totals

New Trend Clothing Inc. record sales in their stores over one day. 

Use the frequency polygon to complete the table & calculate the mean item price. 

Calculating Averages From Graphs

80

60

40

20

0
5 10 15 20 25
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Item Price (£)

The New Trend store in Forest Valley Mall records its sales on one day.

Clothes Sales: 8th July

① ②

30

400

300

200

100

0
0 10 20 30 40

Fr
eq
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nc

y

Item Price (£)

Clothes Sales: 8th July

35

In which group is the median?

Which is the modal group?

State the modal group, the mean item price, and
the group that contains the median item price.
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Class 9Y2 are taking a maths test. What would the box plot of their results look like if… Sketch it!

0% 100%

a)        …the test was far too easy.

0% 100%

h)        …50% of the students got 100%.

0% 100%

f)        …the results were perfectly distributed.

0% 100%

c)        …the distribution was symmetrical.

0% 100%

j)        …the interquartile range was 20% of the range.

0% 100%

e)        …the results were very consistent.

0% 100%

d)        …the class did well, except George who was late!

0% 100%

g)        …the results were low scoring & inconsistent.

0% 100%

k)        …the lowest result was shared by 25% of the students.

0% 100%

i)        …the test was too difficult for most, but Mary got 100%!

0% 100%

l)        …only the top 50% of students had consistent results.

0% 100%

b)        …there was a high median & a small interquartile range.

What interesting results & distributions can you sketch?
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Match each classes Science Test Results with a box plot & complete both.   Every class has 32 students.Results Day

Lowest Score 10
Greatest Score 78
Lower Quartile 32
Upper Quartile

Median

10Y1

0 20 40 60 80 100

50% of the class scored more than 52.

Marks

Lowest Score 28
Greatest Score
Lower Quartile 50
Upper Quartile

Median 60

10X1

0 20 40 60 80 100

25% of the class scored more than 80.

Marks

Lowest Score 14
Range 48

Lower Quartile
Upper Quartile

Median

10Y3

0 20 40 60 80 100

50% of the class scored less than 36.

Marks

Lowest Score 14
Greatest Score 98
Lower Quartile
Upper Quartile 76

Median

10X2

0 20 40 60 80 100

8 students scored less than 28.

Marks

0 20 40 60 80 100

75% of the class scored more than 58.

Marks

0 20 40 60 80 100

The interquartile range was 22.

Marks

0 20 40 60 80 100

The middle 50% of students
scored between 38 and 68 marks.

Marks

0 20 40 60 80 100

24 students scored more than 34.

Marks

Lowest Score 48
Range

Lower Quartile
Upper Quartile 72

Median 68

10X3

Lowest Score 18
Greatest Score 88
Lower Quartile
Upper Quartile 48

Median 34

10Y4

Range 72
Greatest Score 74
Lower Quartile
Upper Quartile

Median 54

10Y2

Lowest Score
Range 64

Lower Quartile
Upper Quartile 66

Median 58

10X4

a

b

c

d

e

f

g

h

What comments can you make about the results? (Median, Maximums, Minimums, Consistency, Range)



Problem Solving

Page 184

26 28 40 40 44 45 52

Q1 Q2

54 56 60 62

= 40 = 45

Result (%)
0 10 20 30 40 50 60 70 80 90 100

Result (%)
0 10 20 30 40 50 60 70 80 90 100

18 31 31 32 40 42 43 54 54 56 58 58 70 90 91

Class 9Y4
(boys)

Class 9X4
(boys)

Comparing Classes 1

28 44 40
52 56 60
62 26 45
40 54

31 43 58
54 58 31
91 18 54
42 56 40
70 32 90

2 classes took a science test. We want to compare the scores for the boys in each class (9Y4 & 9X4).
The scores are in the table. 

Place the scores in ascending order to identify each quartile (Lower, Median, Upper).
Plot this information as a box plot.

What does the shape of each box plot show?
What comparisons can we make between the classes?
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12 14 15 35 36 42 71 72 74 74 78

Result (%)
0 10 20 30 40 50 60 70 80 90 100

Result (%)
0 10 20 30 40 50 60 70 80 90 100

42 42 42 46 46 50 51 52 56 58 62 98

Class 9Y4
(girls)

Class 9X4
(girls)

80 72 36
35 15 78
42 79 12
74 71 74
14

42 58 42
52 50 56
46 42 98
62 51 46

79 80

Comparing Classes 2

2 classes took a science test. We want to compare the scores for the girls in each class (9Y4 & 9X4).
The scores are in the table. 

Place the scores in ascending order to identify each quartile (Lower, Median, Upper).
Plot this information as a box plot.

What does the shape of each box plot show?
What comparisons can we make between the classes?
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Plotting Cumulative Frequency Graphs 
(a) (b) 

Plot a cumulative frequency 
graph from the data shown 

in the table. 
 

Height (cm) Cumulative 
Frequency 

10 < ℎ ≤ 20 3 

10 < ℎ ≤ 30 8 

10 < ℎ ≤ 40 19 

10 < ℎ ≤ 50 29 

10 < ℎ ≤ 60 35 

10 < ℎ ≤ 70 40 
 

 

Plot a cumulative frequency 
graph from the data shown in 

the table. 
 

Speed (mph) Cumulative 
Frequency 

0 < 𝑠 ≤ 10 6 

0 < 𝑠 ≤ 20 10 

0 < 𝑠 ≤ 30 22 

0 < 𝑠 ≤ 40 35 

0 < 𝑠 ≤ 50 44 

0 < 𝑠 ≤ 60 50 
 

 

(c) (d) 

Plot a cumulative frequency 
graph from the data shown 

in the table. 
 

Time 
(hours) 

Cumulative 
Frequency 

0 < ℎ ≤ 5 9 

0 < ℎ ≤ 10 21 

0 < ℎ ≤ 15 38 

0 < ℎ ≤ 20 60 

0 < ℎ ≤ 25 73 

0 < ℎ ≤ 30 80 
 

 

Plot a cumulative frequency 
graph from the data shown in 

the table. 
 

Cost (£) Cumulative 
Frequency 

20 < 𝑐 ≤ 40 4 

20 < 𝑐 ≤ 60 11 

20 < 𝑐 ≤ 80 19 

20 < 𝑐 ≤ 100 36 

20 < 𝑐 ≤ 120 45 

20 < 𝑐 ≤ 140 48 
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Reading Cumulative Frequency Graphs 
(a) (b) (c) 

The cumulative frequency graph shows the 
height of 40 plants in 𝑐𝑚. 

 
(a) Find the median height of the plants. 

 

 

(b) Find the interquartile range of the 
heights of the plants. 

 

 

(c) Find the number of plants whose height 
is less than 30 𝑐𝑚. 

The cumulative frequency graph shows the 
speed of 60 cars in 𝑘𝑚/ℎ. 

 
(a) Find the interquartile range of the 

speeds. 

 
(b) Find the number of cars travelling less 

than 45 𝑘𝑚/ℎ. 

 
 

(c) The speed limit is 70 𝑘𝑚/ℎ. What 
fraction of cars are breaking the speed 
limit? 

The cumulative frequency graph shows the 
age of 80 apple trees in years. 

 
(a) Find the number of trees that are at 
least 25 years old. 
 
 
(b) Oscar says “30% of apple trees are less 
than 15 years old”. Is Oscar correct? You 
must show working. 
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Cumulative Frequency Graphs 

(a) (b) 

The heights of 40 oak trees are 
recorded in a frequency table.  
(a) Use the information to 
calculate cumulative 
frequencies and plot a 
cumulative frequency graph. 
(b) Use your cumulative 
frequency graph to find the 
median and interquartile range 
of the heights of the oak trees. 

Height (m) Frequency 

10 < ℎ ≤ 15 5 

15 < ℎ ≤ 20 9 

20 < ℎ ≤ 25 13 

25 < ℎ ≤ 30 7 

30 < ℎ ≤ 35 4 

35 < ℎ ≤ 40 2 
 

The time taken by 100 
students to complete a jigsaw 
is recorded in a grouped 
frequency table. 
(a) Use the information to 
calculate cumulative 
frequencies and plot a 
cumulative frequency graph. 
(c) Use your cumulative 
frequency graph to find the 
median and interquartile range 
of the times taken. 

Time 
(minutes) Frequency 

30 < 𝑡 ≤ 40 4 

40 < 𝑡 ≤ 50 11 

50 < 𝑡 ≤ 60 20 

60 < 𝑡 ≤ 70 28 

70 < 𝑡 ≤ 80 19 

80 < 𝑡 ≤ 90 13 

90 < 𝑡 ≤ 100 5 
 

 

(c) 

The History test score of 60 
students is recorded in a 
grouped frequency table. 
(a) Plot a cumulative frequency 
graph. 
(b) Find the median score in 
the History test. 
(c) Use you graph to estimate 
the number of students who 
scored less than 36 marks. 
(d) Use your graph to find the 
minimum score required to 
come in the top 10% of 
students in the test. 

Test Score Frequency 

0 < 𝑠 ≤ 10 1 

10 < 𝑠 ≤ 20 4 

20 < 𝑠 ≤ 30 6 

30 < 𝑠 ≤ 40 12 

40 < 𝑠 ≤ 50 17 

50 < 𝑠 ≤ 60 13 

60 < 𝑠 ≤ 70 5 

70 < 𝑠 ≤ 80 2 
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Calculating Averages From Graphs
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Spending, 𝒔 ($) Frequency Midpoint f × m

0 < 𝑠 ⩽ 2

2 < 𝑠 ⩽ 4

4 < 𝑠 ⩽ 6

6 < 𝑠 ⩽ 8

Totals

For players that spend money in their game,
Apex Games records how much they spend in one day.

Player Spending: Goblin Attack!

Use the graph to complete the table & calculate the mean spending. 

Use the graph to estimate the median & interquartile range for spending.
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Calculating Averages From Graphs
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Sale Price ($)

Apex Games has published over 20 games. 
Over time, they change prices up & down to increase demand or increase profit. 

They record all the sales made at different price-points.
Game Sales

Use the graph to calculate the mean sale price. 

Use the graph to estimate the median & interquartile range for sale prices.

① ②
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Interpreting the Shapes of 
Cumulative Frequency Graphs

Even distribution of students
across the range of scores.

Most students scored near the median.
There are equal amounts of high & low scores.
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Few students scored 
high marks

Nearly all students scored
near the median.
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Most students scored very high
or very low marks.
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Each of these cumulative frequency graphs show the test scores for different science classes.

How can we describe the results represented by each graph?        How do the results relate to the median? 

1 2

3 4

5 6

7 8
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Sketching the 
Shape of 

Cumulative Data

8 classes took a science test & their results are described below.

Sketch a cumulative frequency curve for each description. 

Think about the rate the cumulative frequency increases above and below the median.

Even distribution of students
across the range of scores.

Most students scored near the median.
There are equal amounts of high & low scores.Cu
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Few students scored 
high marks

Nearly all students scored
near the median.Cu
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Most students scored
high marks

Most students scored very high
or very low marks.Cu
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Cumulative Frequency Curves
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Mark

0 20 40 60 80

50
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30

20

0

10

1)  50 students took a Geography test. Their results were put into 4 groups.

Mark Frequency Cumulative 
Frequency Coord. 

0-20 5

21-40 22

41-60 14

61-80 9

A) Complete the table to find the cumulative frequency. 
B) Plot the table data on the graph.

Remember we plot each group
at its highest value.

C) Join the points with a curve. 
Could we join points with straight lines instead?    
Should we start the curve at  ( 0, 0 ) ?

D) We want to find the median. With grouped data we can estimate and use n ÷ 2 
Plot a line from n ÷ 2 to the curve. What is the estimate for the median?
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2)  30 students take a Science test. 
Their results are put into 6 groups.Mark (m) F. C.F.

11⩽m⩽20 2

21⩽m⩽30 7

31⩽m⩽40 9

41⩽m⩽50 8

51⩽m⩽60 3

61⩽m⩽70 1 60 70

A) Find an estimate for the median

3) Mr Smith has drawn a cumulative frequency graph for 
the results of his Year 9 students.

Mr Smith wants to measure the spread of the data, but he wants to eliminate 
extreme values and focus on the middle 50%. To do this he marks the 
first quarter (Lower-Quartile) and third quarter (Upper Quartile) of the data.

A)  What is the interquartile range? 

Mark (m) F. C.F.

0⩽m⩽10 2

11⩽m⩽20 3

21⩽m⩽30 9

31⩽m⩽40 13

41⩽m⩽50 14

51⩽m⩽60 6

61⩽m⩽70 2

71⩽m⩽80 1

4)  The data for Mr Smith’s Year 10 students is in the table.
A)  Complete the cumulative frequency graph.
B) Find the median and the interquartile range.

C)  What comparisons can you make between 
Mr Smith’s Year 9 and Year 10 students? 
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Cumulative Frequency Graphs
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Donation (£)

Donation, 
𝒅 (£) Frequency Cumul.

Freq.
0 < 𝑑 ⩽ 2 20
2 < 𝑑 ⩽ 4 60
4 < 𝑑 ⩽ 6 80
6 < 𝑑 ⩽ 8 40

A charity recorded the size of some
donations it received. 

Complete a cumulative frequency
graph to show this information.

Estimate the median donation size by
plotting a horizonal line from 100 on
the 𝑦-axis.
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Time (seconds)

Time, 
𝒕 (seconds) Freq. CF

0 < 𝑡 ⩽ 20 20
20 < 𝑡 ⩽ 40 40
40 < 𝑡 ⩽ 60 80
60 < 𝑡 ⩽ 80 16

80 < 𝑡 ⩽ 100 4

Customer support recorded how long customers had
to wait before their phone call was answered.

Plot a cumulative frequency graph to show this data.

100

Use the graph to estimate
the upper quartile
(horizonal line from 120)
& lower quartile
(horizonal line from 40).

Use these readings to
calculate the interquartile range.
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Sugar (grams)
350

Sugar,𝒔
(grams) 100 < 𝑠 ≤ 150 150 < 𝑠 ≤ 200 200 < 𝑠 ≤ 250 250 < 𝑠 ≤ 300 300 < 𝑠 ≤ 350

Freq. 4 10 14 6 6

A food scientist records the sugar content in 1 kg of different snacks.

Plot a cumulative frequency graph to show this data.

Use the graph to estimate
the median & the
interquartile range.
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50

A local council records English test results from two schools.

Estimate the median result
for each school.

Wood Valley School

Greatham School

The council wants all
students to get 15 marks.

Estimate the number of
students from each school
that got less than 15 marks.

① ②
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Cumulative Frequency Graphs & Box Plots Students in 6 schools take an English exam (graded 5.0 to 9.5). Complete the box plot for each school.
Which school did best? Which was most consistent? What comments can you make about the maximums & minimums?

Eagleton Secondary

Beckley High

Frinley High

Crickham School

Dennis Moor School

Abbotsfield School

What assumption has
been made?



Purposeful Practice

Page 228

Cumulative Frequency Graphs & Box Plots

2)  This cumulative frequency graph shows the results of a Year 10 science test.

1) The cumulative frequency graph below shows the results of a Year 8 science test.
Josh got the highest mark in the class with 76.
Samantha got the lowest with 7.
A) Find the Median, Upper Quartile and Lower Quartile from the graph.
B) Combine all this data to create a box plot.
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A) Use the data to complete 
the box plot.

B) What comparisons can 
you make between 
the Year 8s and 
the Year 10s?

3) These two tables show the results for Year 7 and Year 10 end-of-year English tests.

Mark (m) F. C.F.
0⩽m⩽20 15

21⩽m⩽40 22
41⩽m⩽60 18
61⩽m⩽80 11

81⩽m⩽100 4
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Mark
0 10 20 30 40 50 60 70

Mark (m) F. C.F.
0⩽m⩽10 1

11⩽m⩽20 1
21⩽m⩽30 7
31⩽m⩽40 12
41⩽m⩽50 16
51⩽m⩽60 13
61⩽m⩽70 15
71⩽m⩽80 2
81⩽m⩽90 2

91⩽m⩽100 1

A) Plot both sets of data on the single grid.
B) Use the graphs to plot two box plots 

on the same grid.
C) Compare the data. Which class did best?

50

60

70

90 100

80 90 100

Year 7 
Min = 8
Max = 99

Year 10 
Min = 0
Max = 92

Year 7

Year 10
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Converting Box Plots to Cumulative Frequency Graphs

Pirate Penny weighs the 30 diamonds
she has plundered!
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Marks

80 Year 10 students take a 
science test.

Plot the data on the grid.

What shape do we expect a
cumulative frequency curve to

have outside the interquartile range?
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Height, cm

400

40 60 80 100 120

The data was not grouped to
create the box plot.

(She doesn’t group the data.)

Which points can we plot 
to create a cumulative

frequency curve/polygon?

A scientist takes a sample of
400 stalks of wheat and
measures the heights.

To create the box plot, they
group the data and

use the minimum & maximum.

Plot a cumulative
frequency curve.

Where do you think it should
meet the 𝑥-axis?
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400

70 80 90

The data was sorted into 3 groups to
calculate the median & the quartiles.

Plot a cumulative frequency curve.

How can we use this curve to
estimate the mean finishing time for

the runners?

Is a curve or a polygon more accurate?

100
Time, minutes

Race times for 400 charity runners in the Green Park 20K.

① ②

③ ④
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Distance (m)
60 70 8040 50

Adults

Children

Score
90 100 11070 80

Class A

Class B

Highest 
Salary

Upper
QuartileMedianLower

Quartile
Lowest 
Salary 

£43,000£23,000£21,000£14,500£6000Men 

£32,000£22,500£19,000£13,000£5500Women

The table below shows data for the salaries of 
100 men and 100 women.

a)   Complete box plots to show this data.
b)   Comment on the difference between men’s and women’s salaries. 

10,000 40,0005,000 15,000 35,00030,00025,00020,000
Salary (£)

1701-
1800

1601-
1700

1501-
1600

1401-
1500

1301-
1400

1201-
1300Income

5141932228Frequency

The table below shows the monthly income for 100 individuals.

a) Draw a cumulative frequency graph for this data.
b) Use your graph to estimate the median, as well as Q1 and Q2.
c) The lowest income was £1250, the highest income was 1750. 
d) Complete a box plot to show this data.

3.

4.

Box Plots

2. Two classes took the same physics assessment.

Class A scored a median of 90, a lower-quartile of 80 and an interquartile 
range of 22. The highest score was 108 and the range was 42.

a)   Complete a box plot for Class A. Which class was more consistent?

1. In an experiment, 50 children and 50 adults were given 10 seconds to run 
as far as possible. The results for the children are shown below.

The slowest adult went 42 m, the fastest went 88 m. The adults’ median 
was the same as the children. The lower quartile was 54 m and the upper 
quartile was 74 m.

a)   Complete a box plot to show the adults’ results.
b)   Which group had the furthest and shortest distances?
c)   Which group had the smallest range?
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Representing Statistical Data 
    

1. The length in mm of 80 
leaves is recorded in a 
grouped frequency table. 

 
Length 𝐿 

(mm) Frequency 

20 < 𝐿 ≤ 30  4 

30 < 𝐿 ≤ 40 7 

40 < 𝐿 ≤ 50 15 

50 < 𝐿 ≤ 60 23 

60 < 𝐿 ≤ 70 22 

70 < 𝐿 ≤ 80 9 
 

(a) Complete a cumulative 
frequency table. 

 
 

Length 𝐿 
(mm) 

Cumulative 
Frequency 

20 < 𝐿 ≤ 30  

20 < 𝐿 ≤ 40  

20 < 𝐿 ≤ 50  

20 < 𝐿 ≤ 60  

20 < 𝐿 ≤ 70  

20 < 𝐿 ≤ 80  
 

(b) Plot a cumulative frequency graph. 
 

 

(c) Find the median 
length. 
 
 
 
 
(d) Find the interquartile 
range of lengths. 
 
 
 
 
(e) Find an estimate for 
the number of leaves 
greater than 75 mm in 
length. 

   

2. The areas in 𝑚2 of 200 gardens are recorded in a grouped 
frequency table. 
 

Area (𝑚2) Frequency   

0 < 𝐴 ≤ 50 10   

50 < 𝐴 ≤ 100 25   

100 < 𝐴 ≤ 200 80   

200 < 𝐴 ≤ 300 65   

300 < 𝐴 ≤ 500 20   
 

(a) Plot a histogram. 
 

 

(b) Use your histogram 
to estimate the number 
of gardens that are 
larger than 220 𝑚2. 
 
 
 
 
(c) Use your histogram 
to estimate the median 
garden size. 

 



Purposeful Practice

Page 236

Frequency Polygons to Cumulative Frequency Graphs

8 different classes took a science test. Can you complete a cumulative frequency graph for each set of results?
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Raw              Grouped
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0
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What is the modal value?

Estimate the median from the graph. Is it accurate?
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Age

A cinema asked for the ages of people in a screening audience.
Convert the stem & leaf diagram to a cumulative frequency graph.

What groups will you use?

31 means 13Key

9 9

meansKey
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Match each stem & leaf diagram with a cumulative frequency graph.
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To decide who to advertise to, a theatre samples the
audiences for both performances on a Saturday.

Plot both sets of data as cumulative frequency curves.

8
9

Age

10 < 𝑎 ⩽ 30

30 < 𝑎 ⩽ 50

50 < 𝑎 ⩽ 70

70 < 𝑎 ⩽ 90

Would you analyse the data differently if
one audience member was actually 20?

Use this frequency table to estimate a mean age
for the evening audience.

① ②

③

Can you think of a quick method to
find the mean from the raw data?

Are the groups representative of
the raw data they contain?
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23 for evening
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Use the graph to estimate the
difference in median age between the audiences. 
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@MansbridgeMaths

Frequency Diagrams with…
30 students have their heights measured to the nearest foot.
Draw a cumulative frequency diagram for these data. 

The heights of 30 sunflowers are truncated to a whole number 
of metres. Draw a histogram for these data. 

Height
(to nearest foot)

Height
(inequality)

Frequency

4 ≤ ℎ <	 12
5 14
6 4

Bounds

100 random numbers between 0 and 10 are rounded to the 
nearest prime. Draw a histogram for these data.

The side lengths of 30 cubes are measured to the nearest cm. 
Draw a frequency polygon for the volumes of these cubes.

Height
(truncated)

Height
(inequality)

Frequency

0 ≤ ℎ <	 3
1 17
2 10

Number
(to nearest prime)

Number
(inequality)

Frequency

2 ≤ - <	 15
3 24
5 24
7 30
11 7

Side Length
(to nearest cm)

Volume
(inequality)

Frequency

1 ≤ . <	 11
2 9
3 10


