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Value Rounded to Lower Bound Upper Bound Error Interval

6000 Nearest 1000

6000 Nearest 100

600 Nearest 100

600 Nearest 10

6000 Nearest 10

60 Nearest 10

60 To nearest whole

6 To the nearest whole

6000 To the nearest whole

600 To the nearest whole
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Value Rounded to Lower Bound Upper Bound Error Interval

400 1 significant figure

400 3 significant figures

400 2 significant figures

40 2 significant figures

4 2 significant figures

4 1 significant figure

0.4 1 significant figure

0.3 1 significant figure

30 2 significant figures

0.03 1 significant figure
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Upper BoundRounded NumberLower Bound

200
(to the nearest 100)

500
(1 significant figure)

7000
(to the nearest 1000)

12 000
(2 significant figures)

80
(to the nearest 10)

80
(to the nearest 5)

40
(to the nearest 20)

450
(to the nearest 50)

830
(2 significant figures)

17
(to the nearest integer)

5280
(3 significant figures)

174 000
(3 sf)

0.1
(to the nearest tenth)

3.42
(3 sf)

Maximum & Minimum : SF

Upper BoundRounded NumberLower Bound

5
(to the nearest integer)

0.2
(to the nearest tenth)

0.8
(to 1 decimal place)

7.1
(to 1 decimal place)

0.01
(nearest hundredth)

54.9
(to 1 decimal place)

0.17
(to 2 decimal places)

0.228
(to 3 dp)

5.0
(to the nearest tenth)

5.00
(nearest hundredth)

10.84
(to 2 dp)

2.000
(nearest thousandth)

9.40
(to 2 dp)

16.901
(to 3 dp)

Maximum & Minimum : DP
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Errors 
 

Nuffield Free-Standing Mathematics Activity ‘Errors’ Student sheets   Copiable page 4 of 9 
© Nuffield Foundation 2011 ● downloaded from www.fsmq.org 

Try these Complete the following table: 
 Measurement   Largest possible error Upper bound Lower bound 
Height of a tree 50 m to the nearest m    
Mid-day temperature 28C to the nearest degree    
Weight of a letter 32 g to the nearest g    
Time to complete task 40 minutes to the nearest minute    
Length of caterpillar 3.4 cm to 1 decimal place    
Patient’s temperature 38.6C to 1 decimal place    
Weight of parcel 2.9 kg to 1 decimal place    
Time to reach 60 mph 6.2 seconds to 1 decimal place    
Length of shelf  2.75 m to 2 decimal places    
Weight of fish 1.64 kg to 2 decimal places    
Sprint time 10.27 seconds to 2 decimal places    
Height of a hill 480 m to the nearest 10 m    
Width of drive 560 cm to the nearest 10 cm    
Weight of cake 1200 g to the nearest 10 g    
Weight of cake 1200 g to the nearest 100 g    
Length of a runway 1900 m to 2 significant figures    
Length of a runway 1900 m to 3 significant figures    
Weight of an aircraft 170 000 kg to 2 significant figures    
Weight of an aircraft 170 000 kg to 3 significant figures    
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he

 
nu

m
be

r 
ha

s 
be

en
 

ro
un

de
d 

to
 fi

nd
 t

he
 

up
pe

r 
an

d 
lo

w
er

 b
ou

nd
s.

 

64
52

1
65

3
58

0
70

0
55

0
59

9.
99

67
9

62
0

50
0

60
59

3
65

0
54

9.
5

60
00

59
5

54
5

52
1

65
0.

8
74

2
60

8.
8

2.
 

E
ac

h 
of

 th
es

e 
nu

m
be

rs
 h

as
 b

ee
n 

ro
un

de
d 

to
 th

e 
de

gr
ee

 o
f a

cc
ur

ac
y 

sh
ow

n.
W

rit
e 

do
w

n 
th

e 
er

ro
r i

nt
er

va
l f

or
 e

ac
h 

m
ea

su
re

m
en

t.

U
pp

er
 &

 L
ow

er
 B

ou
nd

s:
 T

he
 m

ax
im

um
 &

 m
in

im
um

 v
al

ue
s 

a 
m

ea
su

re
d 

qu
an

tit
y 

co
ul

d 
ha

ve
 t

ak
en

 b
ef

or
e 

ro
un

di
ng

le
ar
n 
by
 
he
ar
t

a)
40

.8
 (1

 d
.p

.)
e)

90
.9

 (n
ea

re
st

 te
nt

h)

b)
56

0 
(n

ea
re

st
 1

0)
f)

54
0 

(n
ea

re
st

 2
0)

c)
20

1 
(n

ea
re

st
 in

te
ge

r)
g)

60
00

 (n
ea

re
st

 1
00

0)

d)
40

0 
(n

ea
re

st
 1

00
)

h)
50

0 
(n

ea
re

st
 1

0)

Th
e 

nu
m

be
r o

f p
eo

pl
e 

at
 a

 fo
ot

ba
ll 

m
at

ch
 w

as
30

0,
 c

or
re

ct
 to

 1
 s

ig
ni

fic
an

t f
ig

ur
e.

 W
ha

t a
re

 th
e 

up
pe

r a
nd

 lo
w

er
 b

ou
nd

s 
fo

r t
he

 a
ct

ua
l n

um
be

r
of

 p
eo

pl
e 

w
ho

 a
tte

nd
ed

? 25
0 
≤

 p
eo

pl
e 
≤

 3
49

P
ag

e 
5

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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bo
un

ds

qu
es

ti
on

s

3.
 

S
ha

de
 a

ll 
th

e 
nu

m
be

rs
 in

 th
is

 g
rid

 w
hi

ch
 ro

un
d 

to
 0

.5
 to

 1
 s

ig
ni

fic
an

t f
ig

ur
e.

0.
8

0.
56

0.
40

7
0.

55
0.

49
1

0.
45

00
0.

9

0.
42

0.
7

0.
48

0.
45

0.
44

5
0.

53
0.

05

0.
50

0.
40

5
0.

36
89

0.
50

0
0.

54
5

0.
49

1

4.
 

E
ac

h 
of

 th
es

e 
nu

m
be

rs
 h

as
 b

ee
n 

ro
un

de
d 

to
 th

e 
de

gr
ee

 o
f a

cc
ur

ac
y 

sh
ow

n.
 

W
rit

e 
do

w
n 

th
e 

er
ro

r i
nt

er
va

l f
or

 e
ac

h 
m

ea
su

re
m

en
t.

a)
55

 (2
 s

ig
ni

fic
an

t f
ig

ur
es

)
e)

82
.6

 (3
 s

ig
ni

fic
an

t f
ig

ur
es

)

b)
0.

8 
(1

 s
ig

ni
fic

an
t f

ig
ur

e)
f)

0.
90

 (2
 s

ig
ni

fic
an

t f
ig

ur
es

)

c)
40

00
 (1

 s
ig

ni
fic

an
t f

ig
ur

e)
g)

20
00

 (3
 s

ig
ni

fic
an

t f
ig

ur
es

)

d)
8.

23
 (2

 d
.p

.)
h)

20
00

 (4
 s

ig
ni

fic
an

t f
ig

ur
es

)

5.
W

hi
ch

 o
f t

he
se

 n
um

be
rs

 h
as

 th
e 

la
rg

es
t u

pp
er

 b
ou

nd
?

a)
50

0 
(1

 s
.f.

)
b)

51
0 

(2
 s

.f.
)

c)
51

6 
(3

 s
.f.

)
d)

50
0 

(2
 s

.f.
)

8.
 

W
hi

ch
 o

f t
he

se
 n

um
be

rs
 is

 th
e 

sa
m

e 
w

he
n 

ro
un

de
d 

to
 e

ith
er

 1
 s

ig
ni

fic
an

t 
 

fig
ur

e 
or

 2
 s

ig
ni

fic
an

t f
ig

ur
es

? 
  

a)
45

2
b)

0.
31

4
c)

49
5

d)
19

6

6.
W

hi
ch

 o
f t

he
se

 n
um

be
rs

 h
as

 th
e 

sm
al

le
st

 lo
w

er
 b

ou
nd

?

a)
30

 (1
 s

.f.
)

b)
24

 (2
 s

.f.
)

c)
22

.5
 (3

 s
.f.

)
d)

20
 (2

 s
.f.

)

7.
Th

e 
nu

m
be

r o
f p

eo
pl

e 
at

te
nd

in
g 

a 
co

un
ty

 fa
ir 

w
as

 1
60

0,
 c

or
re

ct
 to

 tw
o 

si
gn

ifi
ca

nt
 fi

gu
re

s.
 W

ha
t i

s 
th

e 
up

pe
r b

ou
nd

 fo
r t

he
 a

ct
ua

l n
um

be
r?

  

a)
16

50
b)

15
50

c)
16

49
d)

17
00

P
ag

e 
6

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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To
 ri

de
 th

e 
S

up
er

Tw
is

te
r r

ol
le

rc
oa

st
er

 y
ou

 m
us

t b
e 

at
 le

as
t 1

20
cm

 ta
ll.

  
 12

 c
hi

ld
re

n 
m

ea
su

re
d 

th
ei

r h
ei

gh
ts

 a
nd

 re
co

rd
ed

 th
ei

r f
in

di
ng

s.
  

U
se

 th
e 

st
at

em
en

ts
 b

el
ow

 to
 w

or
k 

ou
t w

hi
ch

 c
hi

ld
re

n 
de

fin
ite

ly
 c

an
 ri

de
 th

e 
S

up
er

Tw
is

te
r, 

w
hi

ch
 o

ne
s 

de
fin

ite
ly

 c
an

’t,
 a

nd
 w

hi
ch

 o
ne

s 
m

ig
ht

 b
e 

ab
le

 to
.  

De
fi

ni
te

ly
 

Ca
n 

Ca
n’

t 
be

 
Su

re
 

De
fi

ni
te

ly
 

Ca
n’

t 
 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

Em
m

a 
is

 1
20

cm
 

ta
ll,

 m
ea

su
re

d 
to

 
th

e 
ne

ar
es

t c
m

. 

A
li 

is
 1

21
cm

, t
o 

th
e 

ne
ar

es
t c

m
. 

C
ai

tli
n 

is
 1

 m
et

er
, t

o 
th

e 
ne

ar
es

t m
et

er
.  

R
ak

an
 is

 1
25

cm
, t

o 
th

e 
ne

ar
es

t 5
cm

. 

Sh
ee

na
 is

 1
30

cm
, t

o 
th

e 
ne

ar
es

t 1
0c

m
. 

Pa
ul

a 
is

 1
22

cm
, t

o 
th

e 
ne

ar
es

t c
m

. 

Je
nn

y 
is

 1
15

cm
, t

o 
th

e 
ne

ar
es

t 5
cm

.  

H
ay

de
n 

is
 1

.2
  

m
et

er
s 

ta
ll,

 r
ou

nd
ed

 
to

 1
 d

.p
. 

C
ar

l i
s 

11
0c

m
, t

o 
th

e 
ne

ar
es

t 1
0c

m
.  

H
ar

ry
 is

 1
50

cm
, t

o 
th

e 
ne

ar
es

t 5
0c

m
.  Sa

ra
h 

is
 1

20
cm

, t
o 

th
e 

ne
ar

es
t i

nt
eg

er
 

Bo
b 

is
 1

00
cm

, t
o 

th
e 

ne
ar

es
t 1

0c
m

.  

w
w

w
.m

at
hs

pa
d.

co
.u

k 
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𝒃𝒂

4
(integer)

2
(integer)

1

50
(10)

20
(10)

2

120
(10)

35
(5)

3

40
(20)

8
(1 sf)

4

350
(50)

300
(100)

5

14
(2 sf)

7
(1 sf)

6

1
(integer)

1.4
(1 dp)

7

5.2
(2 sf)

6.0
(1 dp)

8

0.17
(2 dp)

1.48
(2 dp)

9

1.509
(3 dp)

2.00
(3 sf)

10

Calculations with Error IntervalsThe values for 𝒂 & 𝒃 are correct to the nearest …(   )…

Sum

Upper BoundLower Bound

Difference

Upper BoundLower Bound
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Find the LOWER BOUND of…

1)

Find the UPPER BOUND of…MIN.
MAX.

1)

2)
2)

3) 3)

4) 4)

5)
5)

6)
6)

𝒂 = 30 (nearest 10)
𝒃 = 7  (nearest integer)

𝒄 = 2000  (to 1 sf)
𝒅 = 4.5  (to 2 sf)

𝒆 = 1.2  (to 1 dp)
𝒇 = 0.86  (to 2 dp)
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Calculating with Upper and Lower Bounds 
Given that 𝑎 is 40 to the 

nearest 10 and 𝑏 is 8 correct 
to the nearest integer: 

Given that 𝑒 is 20 correct to 
the nearest five and 𝑓 is 2.5 
correct to 1 decimal place: 

Given that 𝑝 is 200 to 1 
significant figure and 𝑞 is 25 to 

2 significant figures: 

Given that 𝑥 is 3 to the nearest 
integer, 𝑦 is 1.5 to the nearest 

tenth and 𝑧 is 12 to 2  
significant figures: 

(a) (d) (g) (j) 
Find the upper and lower 

bounds of 10𝑎 
 

Find the upper and lower 
bounds of 𝑒 − 𝑓 

 

Find the upper and lower 
bounds of √𝑝 

 

Find the upper and lower 
bounds of 2(𝑥 + 𝑧 − 𝑦) 

 

(b) (e) (h) (k) 
Find the upper and lower 

bounds of 𝑎 + 𝑏 
 

Find the upper and lower 

bounds of  
𝑒
𝑓
 

 

Find the upper and lower 

bounds of  
1000

𝑝𝑞
 

 

Find the upper and lower 

bounds of  
𝑧

𝑥−𝑦
 

 

(c) (f) (i) (l) 
Find the upper and lower 

bounds of 𝑎 × 𝑏 
Find the upper and lower 

bounds of 𝑒2 
 

Find the upper and lower 

bounds of  √ 1
𝑝−𝑞

 

 

Find the upper and lower 
bounds of  𝑧 − 𝑥 × 2𝑦 
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! + # ! − # × #
!

201052

! . !−!! #
! !!

#
!

Make each calculation 
as small as possible
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Less Same More

M
or

e
Sa

m
e

!" + $
" = !. ' () * +. ,.
$ = -. . () * +. ,.

Le
ss

Lo
w

er
 b

ou
d 

of
 "
+
$

Lower Bound of "

Instructions: Calculate the lower bound and under bound of middle box. Complete the remaining boxes changing as little as 
possible.
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�
   

   
   

   
   
�

!
Ap
ply
ing

	Li
mi
ts	
of	
Ac
cu
ra
cy
	

Vi
de
o	1
84
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
In
dia

	ha
s	p
iec
es
	of
	ri
bb
on
,	e
ac
h	m

ea
su
rin
g	7
cm
	to
	th
e	n
ea
re
st	
ce
nt
im
etr
e.	

	
	

(a
)			
Din
d	t
he
	le
as
t	t
ot
al	
len

gth
	of
	10

	pi
ec
es
	of
	ri
bb
on
.	

	
	

(b
)			
Din
d	t
he
	gr
ea
tes
t	t
ot
al	
len

gth
	of
	10

	pi
ec
es
	of
	ri
bb
on
.	

Qu
es
tio
n	2

:	
Le
on
	ha
s	f
ou
r	b
ar
re
ls,
	ea
ch
	w
ith
	a	
ma

ss
	of
	30

kg
	to
	th
e	n
ea
re
st	
10
	kg
.	

	
	

(a
)			
Din
d	t
he
	th
e	m

ini
mu

m	
po
ss
ibl
e	m

as
s	o
f	t
he
	fo
ur
	ba
rre
ls.
	

	
	

(b
)			
Din
d	t
he
	m
ax
im
um

	po
ss
ibl
e	m

as
s	o
f	t
he
	fo
ur
	ba
rre
ls.
	

	 Qu
es
tio
n	3

:	
A	r
ec
tan

gle
	ha
s	a
	le
ng
th
	of
	14

cm
	an
d	w

idt
h	o
f	5
cm
,	b
ot
h	t
o	n
ea
re
st	
ce
nt
im
etr
e.	

	
	

	
	

	
Fin

d		
(a
)		t
he
	m
ax
im
um

	po
ss
ibl
e	a
re
a	a
nd
		

	
	

				
				
			
(b
)		t
he
	m
ini
mu

m	
po
ss
ibl
e	a
re
a.	

	
	

	
	

Qu
es
tio
n	4

:	
Th
e	c
las
se
s	i
n	a
	pr
im
ar
y	s
ch
oo
l	h
av
e	2
0	s
tu
de
nt
s	t
o	t
he
	ne
ar
es
t	1
0.	

	
	

Th
er
e	a
re
	7	
cla
ss
es
	in
	th
e	p
rim

ar
y	s
ch
oo
l.	

	
	

W
or
k	o
ut
	th
e	g
re
ate
st	
po
ss
ibl
e	n
um

be
r	o
f	s
tu
de
nt
s	t
ha
t	a
tte
nd
	th
e	s
ch
oo
l.	

Qu
es
tio
n	5

:	
Ha
rry

	an
d	P

ete
r	t
ak
e	p
ar
t	in

	a	
ra
ce
.	

	
	

It	
to
ok
	H
ar
ry
	30

	se
co
nd
s	t
o	t
he
	ne
ar
es
t	1
0	s
ec
on
ds
	to
	Din

ish
	th
e	r
ac
e.	

	
	

It	
to
ok
	Pe
ter
	43

	se
co
nd
s	t
o	t
he
	ne
ar
es
t	s
ec
on
d	t
o	D
ini
sh
	th
e	r
ac
e.	

	
	

W
or
k	o
ut
	th
e	m

ini
mu

m	
po
ss
ibl
e	d
iff
er
en
ce
	be
tw
ee
n	t
he
ir	
Din
ish
ing

	tim
es
.	

Qu
es
tio
n	6

:	
An
	av
er
ag
e	o
ra
ng
e	w

eig
hs
	13

1g
	to
	th
e	n
ea
re
st	
gr
am

.	
	

	
A	n

et	
co
nt
ain

s	8
	or
an
ge
s.	

	
	

Th
e	n
et	
we
igh

s	1
0g
	to
	th
e	n
ea
re
st	
gr
am

	

	
	

W
ha
t	is
	th
e	m

ax
im
um

	po
ss
ibl
e	w

eig
ht
	of
	th
e	n
et	
of	
or
an
ge
s?
	

Qu
es
tio
n	7

:	
Me
ga
n	h

as
	2	
lit
re
s	o
f	fr
uit
	ju
ice
	to
	th
e	n
ea
re
st	
lit
re
.	

	
	

Sh
e	p
ou
rs	
th
e	f
ru
it	j
uic
e	i
nt
o	g
las
se
s	t
ha
t	h
old

	10
0m

l	to
	th
e	n
ea
re
st	
10
ml
.	

	
	

W
or
k	o
ut
	th
e	l
ow
es
t	p
os
sib
le	
nu
mb

er
	of
	gl
as
se
s	s
he
	ca
n	D
ill.
	

Ex
am

ple
s

Ap
ply

©
 C

O
R

BE
TT

M
AT

H
S 

20
17

Cli
ck
	he
re



Purposeful Practice

Page 39

�
   

   
   

   
   
�

!
Ap
ply
ing

	Li
mi
ts	
of	
Ac
cu
ra
cy
	

Vi
de
o	1
84
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	8

:	
A	r
ec
tan

gu
lar
	fo
ot
ba
ll	p

itc
h	h

as
	a	
wi
dt
h	o
f	7
2m

,	m
ea
su
re
d	t
o	t
he
	ne
ar
es
t	m

etr
e.	

	
	

Th
e	l
en
gth

	of
	th
e	p
itc
h	i
s	1
05
m,
	m
ea
su
re
d	t
o	t
he
	ne
ar
es
t	5
	m
etr
es
.	

	
	

W
or
k	o
ut
	th
e	l
ow
er
	bo
un
d	f
or
	th
e	p
er
im
ete
r	o
f	t
he
	pi
tch

.	

Qu
es
tio
n	9

:	
Th
e	l
en
gth

s	o
f	t
im
e	t
ak
en
	fo
r	4
	pe
op
le	
to
	co
mp

let
e	a
	pu

zz
le	
ar
e	l
ist
ed
	be
low

.	
	

	
Ea
ch
	tim

e	i
s	g
ive
n	t
o	o
ne
	de
cim

al	
pla
ce
.	

	
	

20
.8	
se
co
nd
s		

35
.1	
se
co
nd
s		

19
.7	
se
co
nd
s		

41
.3	
se
co
nd
s	

	
	

(a
)		W

or
k	o
ut
	th
e	g
re
ate
st	
po
ss
ibl
e	r
an
ge
	

	
	

(b
)		W

or
k	o
ut
	th
e	s
ma

lle
st	
po
ss
ibl
e	m

ea
n.	

Qu
es
tio
n	1

0:	
Mr
	Ro

dg
er
s	w

an
ts	
to
	ke
ep
	28

	ne
w	
ma

th
s	t
ex
tb
oo
ks
	on
	a	
sh
elf
	in
	hi
s	c
las
sro

om
.	

	
	

Ea
ch
	bo
ok
	ha
s	a
	m
as
s	o
f	7
00
g	c
or
re
ct	
to
	1	
sig
niD
ica
nt
	Dig
ur
e.	

	
	

Th
e	s
he
lf	c
an
	ho
ld	
up
	to
	20

kg
	to
	th
e	n
ea
re
st	
kil
og
ra
m.
	

	
	

Ca
n	t
he
	sh
elf
	sa
fel
y	h
old

	th
e	t
ex
tb
oo
ks
?	

Qu
es
tio
n	1

1:	
Th
e	b
as
e	o
f	a
	tr
ian

gle
	is
	30

cm
,	c
or
re
ct	
to
	2	
sig
niD
ica
nt
	Dig
ur
es
.	

	
	

Th
e	h
eig
ht
	of
	th
e	t
ria
ng
le	
is	
40
cm
,	c
or
re
ct	
to
	1	
sig
niD
ica
nt
	Dig
ur
e.	

	
	

Ca
lcu
lat
e	t
he
	up

pe
r	b
ou
nd
	fo
r	t
he
	ar
ea
	of
	th
e	t
ria
ng
le	

Qu
es
tio
n	1

2:	
Ke
lly
	dr
ov
e	a
	di
sta
nc
e	o
f	1
20
	m
ile
s,	
to
	th
e	n
ea
re
st	
10
	m
ile
s,	
in	
a	t
im
e	o
f	2
	ho
ur
s,	

	
	

to
	th
e	n
ea
re
st	
ho
ur
.	

	
	

W
or
k	o
ut
	th
e	d
iff
er
en
ce
	be
tw
ee
n	K

ell
y’s
	gr
ea
tes
t	p
os
sib
le	
an
d	l
ow
es
t	p
os
sib
le	

	
	

av
er
ag
e	s
pe
ed
.	

Qu
es
tio
n	1

3:	
Ro
sie
	is
	bu
yin

g	s
tra
wb
er
rie
s,	
ap
ple
s	a
nd
	gr
ap
es
	fo
r	a
	pi
cn
ic.
	

	
	

Sh
e	b
uy
s	4
kg
	of
	st
ra
wb
er
rie
s	a
nd
	3k
g	o
f	g
ra
pe
s,	
bo
th
	to
	th
e	n
ea
re
st	
kil
og
ra
m.
	

	
	

Ro
sie
	bu
ys
	50

	ap
ple
s	t
o	t
he
	ne
ar
es
t	1
0	a
pp
les
.	

	
	

A	k
ilo
gr
am

	of
	st
ra
wb
er
rie
s	c
os
ts	
£1
.20
	to
	th
e	n
ea
re
st	
10
p	

	
	

A	k
ilo
gr
am

	of
	gr
ap
es
	co
sts
	£1
.30
	to
	th
e	n
ea
re
st	
10
p	

	
	

An
	ap
ple
	co
sts
	20

p	e
ac
h	t
o	t
he
	ne
ar
es
t	1
0p
.	

	
	

W
or
k	o
ut
	th
e	u
pp
er
	bo
un
d	f
or
	th
e	a
mo

un
t	o
f	m

on
ey
	Ro

sie
	w
ou
ld	
ha
ve
	to
	pa
y	

Qu
es
tio
n	1

4:	
A	c
irc
le	
ha
s	a
n	a
re
a	o
f	6
00
cm
²	t
o	2
	si
gn
iDi
ca
nt
	Dig
ur
es
.	

	
	

W
or
k	o
ut
	th
e	l
ow
er
	bo
un
d	o
f	t
he
	ra
diu

s.	

Qu
es
tio
n	1

5:	
	

	
	

Gi
ve
n	a
	=	
15
	co
rre
ct	
to
	2	
sig
niD
ica
nt
	Dig
ur
es
		

	
	

an
d	w

	=	
70
0	c
or
re
ct	
to
	2	
sig
niD
ica
nt
	Dig
ur
es
	

	
	

Ca
lcu
lat
e	t
he
	up

pe
r	b
ou
nd
	fo
r	T
	

©
 C

O
R

BE
TT

M
AT

H
S 

20
17
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�
   

   
   

   
   
�

!
Ap
ply
ing

	Li
mi
ts	
of	
Ac
cu
ra
cy
	

Vi
de
o	1
84
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	1

6:	
Sh
an
e	e
sti
ma

ted
	th
e	d
ist
an
ce
	be
tw
ee
n	C

ar
dif
f	a
nd
	Sw

an
se
a	i
s	4
0	m

ile
s	a
nd
	th
at	

	
	

his
	av
er
ag
e	d
riv
ing

	sp
ee
d	w

ou
ld	
be
	60

	m
ph
.	

	
	

He
	es
tim

ate
d	t
he
	di
sta
nc
e	t
o	t
he
	ne
ar
es
t	5
	m
ile
s	a
nd
	th
e	s
pe
ed
	to
	th
e	n
ea
re
st	

	
	

10
mp

h.	

	
	

Ca
lcu
lat
e	t
he
	up

pe
r	b
ou
nd
	fo
r	t
he
	tim

e	t
he
	jo
ur
ne
y	s
ho
uld

	ta
ke
.	

	
	

Gi
ve
	yo
ur
	an
sw
er
	to
	th
e	n
ea
re
st	
mi
nu
te.
	

Qu
es
tio
n	1

7:	
A	s
oli
d	m

eta
l	s
ph
er
e	h
as
	a	
ra
diu

s	o
f	4
cm
	to
	1	
sig
niD
ica
nt
	Dig
ur
e.	

	
	

Th
e	s
ph
er
e	h
as
	a	
ma

ss
	of
	12

00
g	t
o	2
	si
gn
iDi
ca
nt
	Dig
ur
es
.	

	
	

W
or
k	o
ut
	th
e	l
ow
er
	bo
un
d	f
or
	th
e	d
en
sit
y	o
f	t
he
	m
eta
l.	

Qu
es
tio
n	1

8:	
Th
e	D
ina

l	v
elo
cit
y	o
f	a
	tr
av
eli
ng
	ob
jec
t	is
	gi
ve
n	b
y	t
he
	fo
rm
ula
,			
v	=
	u	
+	a
t	

	
	

wh
er
e	v
	is
	th
e	D
ina

l	v
elo
cit
y	

	
	

u	i
s	t
he
	in
iti
al	
ve
loc
ity
	

	
	

a	i
s	t
he
	ac
ce
ler
ati
on
	

	
	

an
d	t
	is
	th
e	t
im
e.	

	
	

Gi
ve
n	u

	=	
5.4
m/

s	c
or
re
ct	
to
	1	
de
cim

al	
pla
ce
	

	
	

a	=
	4.
9m

/s
²	c
or
re
ct	
to
	1	
de
cim

al	
pla
ce
	

	
	

v	=
	25

.32
	co
rre
ct	
to
	2	
de
cim

al	
pla
ce
s	

	
	

Ca
lcu
lat
e	t
he
	up

pe
r	b
ou
nd
	fo
r	t
.	

	 Qu
es
tio
n	1

9:	
Th
e	p
op
ula
tio
n	o
f	a
	co
un
try
	is
		

	
				
			t
o	t
he
	ne
ar
es
t	h
un
dr
ed
	th
ou
sa
nd
	

	
	

Th
e	a
re
a	o
f	c
ou
nt
ry
	is
		

	
	

to
	th
e	n
ea
re
st	
10
0k
m²
	

	
	

Ca
lcu
lat
e	t
he
	lo
we
r	b
ou
nd
	of
	th
e	p
op
ula
tio
n	d

en
sit
y.	

				
				
				
			

	 �
An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 

20
17
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Calculations with Error Intervals

A B C D E

F G H I J

K L M N O

22 cm  ⩽ 𝑃 < 26 cm

6 cm

33.25 cm2  ⩽ 𝐴 < 47.25 cm2 68.75 cm  ⩽ 𝑥 < 71.25 cm32 cm  ⩽ 𝑃 < 36 cm 30 cm2  ⩽ 𝐴 < 56 cm2

34.75 cm2  ⩽ 𝐴 < 60.75 cm2 14.51 cm2 ⩽ 𝐴 < 18.01 cm2 34.65 cm  ⩽ 𝑃 < 45.75 cm 129.18 cm2  ⩽ 𝐴 < 184.68 cm2

20 cm2  ⩽ 𝐴 < 36 cm2

10 cm

4 
cm

Perimeter = 280 cm (2sf)
𝑥 cm12 cm

5 cm

2 cm

4 
cm

7 cm

1 cm

9 cm

5 cm

6.5 cm (1dp)
16.2 cm (1dp)

14 cm (2sf)10 cm (1sf)

20 cm (1sf)

12 cm (2sf)

9.8 cm
(1dp)

not drawn 
accurately

7.4 cm
(1dp)

8.3 cm
(2sf)

3 cm

𝐴 = Area, 𝑃 = Perimeter
3 cm

4 cm

Unless stated otherwise, each number has been rounded to the nearest centimetre.
Round your answers to 2dp. Remember! The rounded answer must be within the error interval!

4 cm

8 cm

2 cm

52.40 cm2 ⩽ 𝐴 < 60.93 cm2

51.15 cm2  ⩽ 𝐴 < 62.85 cm2

4 cm

5 cm

6.
1 

cm
 (1

dp
)

11 cm (2sf)

7.7 cm  ⩽ 𝑥 < 9.36 cm

𝑥 cm

6 
cm

Area = 51 cm2 (2sf)

5.35 cm ⩽ 𝑥 < 7.56 cm

9.3 cm (1dp)

𝑥 cm

Area = 30 cm2 (1sf)
Area = 150 cm2 (2sf)

11.79 cm  ⩽ 𝑥 < 14.02 cm

5 cm

12
 c

m

14
 c

m
 (2

sf
)

𝑥 cm
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ca
lc
ul
at
io
ns
 
w
it
h 
bo
un
ds

qu
es
ti
on
s

ex
am

pl
e

G
iv

en
 a

 =
 3

.4
 (c

or
re

ct
 to

 1
 d

.p
.) 

an
d 

b 
=

 4
.6

 (c
or

re
ct

 to
 1

 d
.p

.),
w

or
k 

ou
t t

he
 u

pp
er

 b
ou

nd
 o

f a
 ÷

 b
a b is

 g
re

at
es

t 
w

he
n 

a 
is 

la
rg

es
t 

an
d 

b 
is 

sm
al

le
st

.

Up
pe

r 
bo

un
d 

= 
3.

45
4.

55
 =

 0
.7

58
24

..

1.
C

om
pl

et
e 

th
e 

ta
bl

e 
to

 s
ho

w
 th

e 
up

pe
r a

nd
 lo

w
er

 b
ou

nd
s 

of
 e

ac
h 

of
 th

es
e

ca
lc

ul
at

io
ns

: 

a
b

ca
lc

ul
at

io
n

up
pe

r b
ou

nd
lo

w
er

 b
ou

nd
 

2.
8 

(2
 s

.f.
)

1.
5 

(2
 s

.f.
)

a 
+

 b

50
 (1

 s
.f.

)
30

 (1
 s

.f.
)

a 
-  b

0.
5 

(1
 d

.p
.)

0.
4 

(1
 d

.p
.)

a 
-  b

9.
15

 (2
 d

.p
.)

3 
(1

 s
.f.

)
a 

×
 b

18
 (2

 s
.f.

)
5.

1 
(2

 s
.f.

)
a 
÷

 b

20
 (1

 s
.f.

)
0.

8 
(1

 d
.p

)
a 
÷

 b

2.
Th

e 
m

ea
su

re
m

en
ts

 o
n 

th
is

 tr
ap

ez
iu

m
 a

re
 a

ll 
co

rr
ec

t t
o 

th
e 

ne
ar

es
t c

m
.

W
or

k 
ou

t t
he

 u
pp

er
 b

ou
nd

 fo
r t

he
 a

re
a 

of
 th

e 
tra

pe
zi

um
. 

5c
m

8c
m

4c
m

4.
Th

e 
ar

ea
 o

f a
 s

qu
ar

e 
is

 4
2c

m
2
, c

or
re

ct
 to

 2
 s

ig
ni

fic
an

t f
ig

ur
es

. 
W

ha
t i

s 
th

e 
sm

al
le

st
 p

os
si

bl
e 

si
de

 le
ng

th
 it

 c
ou

ld
 h

av
e?

G
iv

e 
yo

ur
 a

ns
w

er
 to

 2
 d

.p
. 

3.
Th

e 
ra

di
us

 o
f a

 c
irc

le
 is

 3
.8

4c
m

, c
or

re
ct

 to
 3

 s
ig

ni
fic

an
t f

ig
ur

es
.

C
al

cu
la

te
 th

e 
lo

w
er

 b
ou

nd
 fo

r i
ts

 a
re

a.
 G

iv
e 

yo
ur

 a
ns

w
er

 to
 3

 d
.p

.

P
ag

e 
8

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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ca
lc
ul
at
io
ns
 
w
it
h 
bo
un
ds

qu
es
ti
on
s

7.
E

m
m

a 
is

 p
ai

nt
in

g 
a 

ho
us

e.
 S

he
 is

 u
si

ng
 ti

ns
 o

f p
ai

nt
 th

at
 c

ov
er

 1
1m

2
 to

 th
e 

ne
ar

es
t m

2
. I

f s
he

 h
as

 a
 to

ta
l a

re
a 

of
 3

00
m

2
 to

 p
ai

nt
, c

or
re

ct
 to

 1
 s

.f.
, h

ow
 m

an
y 

tin
s 

of
 p

ai
nt

 s
ho

ul
d 

sh
e 

bu
y 

to
 b

e 
ce

rta
in

 s
he

 w
ill

 c
ov

er
 th

e 
re

qu
ire

d 
ar

ea
?

6.
G

iv
en

 th
e 

fo
rm

ul
a 
g

 =
 5 tb

, w
or

k 
ou

t t
he

 m
ax

im
um

 v
al

ue
 o

f g
 w

he
n 
t i

s 

m
ea

su
re

d 
to

 b
e 

0.
8 

(1
 d

.p
.) 

an
d 
b 

is
 m

ea
su

re
d 

as
 1

.3
 (1

 d
.p

.)

5.
G

iv
en

 th
e 

fo
rm

ul
a 
p

 =
 t s

, w
or

k 
ou

t t
he

 m
ax

im
um

 v
al

ue
 o

f p
 w

he
n 
t i

s 
m

ea
su

re
d 

to
 b

e 
4.

9 
(1

 d
.p

.) 
an

d 
s 

is
 m

ea
su

re
d 

as
 1

.6
5 

(2
 d

.p
.)

9.
48

00
 p

eo
pl

e 
at

te
nd

ed
 a

 fo
ot

ba
ll 

m
at

ch
, c

or
re

ct
 to

 2
 s

ig
ni

fic
an

t f
ig

ur
es

.
O

f t
he

se
, 1

80
0 

w
er

e 
ch

ild
re

n 
co

rr
ec

t t
o 

2 
si

gn
ifi

ca
nt

 fi
gu

re
s.

W
ha

t i
s 

th
e 

m
ax

im
um

 n
um

be
r o

f a
du

lts
 w

ho
 c

ou
ld

 h
av

e 
at

te
nd

ed
?

8.
D

ej
au

n 
is

 c
ut

tin
g 

sm
al

l p
ie

ce
s 

fro
m

 a
 le

ng
th

 o
f r

op
e 

w
hi

ch
 is

 4
m

, c
or

re
ct

 to
 th

e 
ne

ar
es

t m
et

re
. E

ac
h 

sm
al

l p
ie

ce
 o

f r
op

e 
is

 2
.8

cm
, t

o 
th

e 
ne

ar
es

t m
m

. W
ha

t i
s

th
e 

m
ax

im
um

 n
um

be
r o

f p
ie

ce
s 

of
 ro

pe
 th

at
 D

ej
au

n 
m

ig
ht

 b
e 

ab
le

 to
 c

ut
 fr

om
th

e 
ro

pe
?

er
ro
rs
 
in
 
th
e 
er
ro
r 
in
te
rv
al
?

W
hi

ch
 o

f t
he

se
 e

rr
or

 in
te

rv
al

s 
ar

e 
w

ro
ng

 fo
r t

he
 m

ea
su

re
m

en
ts

 g
iv

en
?

M
ea

su
re

m
en

t
E

rr
or

 In
te

rv
al

a)
A

 le
ng

th
, l

, i
s 

42
.7

cm
 (1

 d
.p

.)
42

.6
5c

m
 ≤

 l 
<

 4
2.

75
cm

b)
A

 w
ei

gh
t, 
w

, i
s 

16
0k

g 
(2

 s
.f.

)
15

9.
5k

g 
≤

 w
 <

 1
60

.5
kg

c)
Th

e 
nu

m
be

r o
f p

eo
pl

e,
 p

, i
s 

40
0 

(1
 s

.f.
)

35
0 
≤

 p
 ≤

 4
49

d)
A

 h
ei

gh
t, 
h,

 is
 1

40
cm

 (2
 s

.f.
)

13
5 
≤

 h
 <

 1
44

e)
A

n 
ar

ea
, a

, i
s 

0.
08

m
2
 (1

 s
.f.

)
 0

.0
75

 ≤
 a

 <
 0

.0
85

 

f)
A

 p
er

im
et

er
, p

, i
s 

10
0c

m
 (2

 s
.f.

)
99

.5
 ≤

 p
 <

 1
05

cm

In
 t

h
es

e 
q

u
es

ti
o

n
s,

 g
iv

e 
yo

u
r 

an
sw

er
s 

to
 2

 d
.p

. u
n

le
ss

 o
th

er
w

is
e 

st
at

ed
.

P
ag

e 
9

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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C
al

cu
la

ti
n

g
 W

it
h

 B
ou

n
ds

 
 S
te

ve
 m

ea
su

re
s 

th
e 

le
ng

th
 a

nd
 w

id
th

 o
f 
a 

re
ct

an
gl

e 
as

 6
00

 m
m

 a
nd

 4
00

 m
m

, 
bo

th
 

co
rr

ec
t 

to
 1

0 
m

m
. 

 

(a
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

p
er

im
et

er
 o

f 
th

e 
re

ct
an

gl
e.

 

(b
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

ar
ea

 o
f 
th

e 
re

ct
an

gl
e.

 

 M
ill

y 
m

ea
su

re
s 

th
e 

le
ng

th
 a

nd
 w

id
th

 o
f 
a 

fie
ld

 a
s 

25
 m

 a
nd

 2
0 

m
, 

bo
th

 t
o 

th
e 

ne
ar

es
t 

m
. 

(a
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

p
er

im
et

er
 o

f 
th

e 
fie

ld
. 

(b
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

ar
ea

 o
f 
th

e 
fie

ld
. 

 O
la

’s
 w

ei
gh

t 
is

 4
7 

kg
, 

co
rr

ec
t 

to
 t

he
 

ne
ar

es
t 

kg
. 

Ti
a’

s 
w

ei
gh

t 
is

 5
5 

kg
, 

al
so

 
co

rr
ec

t 
to

 t
he

 n
ea

re
st

 k
g.

  

(a
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

to
ta

l w
ei

g
h

t 
of

 t
he

 t
w

o 
gi

rl
s.

 

(b
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

d
if

fe
re

n
ce

 in
 t

he
ir
 w

ei
gh

ts
. 

 A
 c

ar
 t

ra
ve

ls
 2

40
 k

m
 in

 4
 h

ou
rs

, 
bo

th
 

m
ea

su
re

d 
to

 t
he

 n
ea

re
st

 u
ni

t.
 F

in
d 

th
e 

up
pe

r 
an

d 
lo

w
er

 b
ou

nd
s 

of
 t

he
 c

ar
’s

 
sp

ee
d.

 

 A
 r

oc
k 

ha
s 

a 
m

as
s 

of
 5

 k
g 

to
 t

he
 n

ea
re

st
 

0.
5 

kg
, 

an
d 

a 
vo

lu
m

e 
of

 2
.1

 m
3  

to
 1

 
de

ci
m

al
 p

la
ce

. 
Fi

nd
 t

he
 u

pp
er

 a
nd

 lo
w

er
 

bo
un

ds
 o

f 
th

e 
de

ns
ity

 o
f 
th

e 
ro

ck
. 

 A
 c

ub
oi

d 
ha

s 
di

m
en

si
on

s 
of

 8
 c

m
 b

y 
10

 
cm

 b
y 

12
 c

m
, 

al
l m

ea
su

re
d 

to
 t

he
 n

ea
re

st
 

cm
. 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

vo
lu

m
e 

of
 t

he
 c

ub
oi

d.
 

C
al

cu
la

ti
n

g
 W

it
h

 B
ou

n
ds

 
 S
te

ve
 m

ea
su

re
s 

th
e 

le
ng

th
 a

nd
 w

id
th

 o
f 
a 

re
ct

an
gl

e 
as

 6
00

 m
m

 a
nd

 4
00

 m
m

, 
bo

th
 

co
rr

ec
t 

to
 1

0 
m

m
. 

 

(a
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

p
er

im
et

er
 o

f 
th

e 
re

ct
an

gl
e.

 

(b
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

ar
ea

 o
f 
th

e 
re

ct
an

gl
e.

 

 M
ill

y 
m

ea
su

re
s 

th
e 

le
ng

th
 a

nd
 w

id
th

 o
f 
a 

fie
ld

 a
s 

25
 m

 a
nd

 2
0 

m
, 

bo
th

 t
o 

th
e 

ne
ar

es
t 

m
. 

(a
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

p
er

im
et

er
 o

f 
th

e 
fie

ld
. 

(b
) 

Fi
nd

 t
he

 u
pp

er
 a

nd
 lo

w
er

 b
ou

nd
s 

of
 

th
e 

ar
ea

 o
f 
th

e 
fie

ld
. 

 O
la

’s
 w

ei
gh

t 
is

 4
7 

kg
, 

co
rr

ec
t 

to
 t

he
 

ne
ar

es
t 

kg
. 

Ti
a’

s 
w

ei
gh
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Upper and Lower Bounds Revision 

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

Find the upper and lower 
bounds of 286 metres to the 

nearest metre. 

Find the upper and lower 
bounds of 21 cm to the nearest 

cm. 

Find the upper and lower 
bounds of 7.8 cm to 1 decimal 

place. 

Find the upper and lower 
bounds of 5.24 kg to 2 decimal 

places. 

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

Find the upper and lower 
bound of 80 cm to 1 significant 

figure. 

Find the upper and lower 
bound of 5.6 kg to 2 significant 

figures. 

A square has a side length of 
4.1 cm to 1 decimal place. Find 

the lower bound of the 
perimeter of the square. 

A rectangle measures 10 cm by 
15 cm, both to the nearest cm. 

Find the upper bound of the 
area of the rectangle. 

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

𝑎 = 𝑏 − 𝑐 
𝑐 = 18 correct to 2 significant 
figures. 𝑏 = 4.7 correct to 1 
decimal place. Find the upper 

and lower bounds of 𝑎. 

𝑝 =
𝑞
𝑟 

𝑞 = 20 correct to 1 significant 
figure. 𝑟 = 6.3 correct to 1 

decimal place. Find the lower 
bound of 𝑝 to 3 significant 

figures. 

𝑐 =
𝑑 − 𝑒
𝑓  

𝑑 = 46, 𝑒 = 8.5, 𝑓 = 15, all 
correct to 2 significant figures. 
Find the upper bound of 𝑐 to 2 

decimal places. 

𝑥 =
3𝑎

𝑔 − 𝑏 

𝑎 = 28, 𝑏 = 12, 𝑔 = 18, all 
correct to 2 significant figures. 
Find the lower bound of 𝑥 to 3 

significant figures. 
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UPPER AND LOWER BOUNDS 
EXAM-TYPE QUESTIONS

 
Ref: G145.1R1 

 

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

 

A1 
Zoe weighs 62 kg, correct to the 
nearest kilogram. 
Write down the lower bound for 
Zoe’s weight. 

A2 
The length of line AB = 8.3 cm, 
correct to 2 significant figures. 
Write down the upper bound for the 
length of AB. 

A3 
Anu weighs 83 kg, correct to the 
nearest half kilogram.  
Write down the upper bound for 
Anu’s weight. 

A4 
The length of line CD = 27 cm, 
correct to the nearest 0.5 cm 
Write down the lower bound for the 
length of CD. 

B1 
Correct to the nearest millimetre, the 
length of a side of a regular hexagon 
is 3.6 cm 
Calculate the upper bound for the 
perimeter of the hexagon.  

B2 
The perimeter of a square is 24 cm, 
correct to the nearest half centimetre. 
Work out the lower bound for the 
length of a side. 

B3 
Correct to 1 significant figure, the 
area of a rectangle is 80 cm2. 
Correct to 2 significant figures, the 
length of the rectangle is 12 cm. 
Calculate the upper bound for the 
width. 

B4 
Correct to 2 significant figures the 
area of a square is 230 cm2. 
Calculate the lower bound for the 
perimeter of the square. 

C1 
x = 1.8 correct to 1 decimal place. 
Calculate the lower bound for the 
value of 4x + 1  

C2 
Correct to 1 significant figure, 
a = 20 and b = 5 
Work out the upper bound of 

5(a – b) 

C3 x = p(q – r) 
 

p = 42, q = 24 and r = 14 all correct 
to 2 significant figures.  
Work out the lower bound for the 
value of x. 

C4 
Correct to 2 significant figures, 
w = 58, x = 28 and y = 18 
Calculate the upper bound of 

 

w
x − y

 

D1 Jada has 100 litres of oil, correct 
to the nearest litre. 
The oil is poured into tins of volume 
1.5 litres, correct to one decimal 
place.  
Calculate the upper bound for the 
number of tins that can be filled. 

D2 There are 300 sheets of paper in 
a pile, correct to the nearest 10 
sheets. 
The height of the pile is 160 mm, 
correct to the nearest 10 mm. 
Calculate the upper bound for the 
thickness of one sheet. 

D3 The distance to school is 2.8 km, 
correct to the nearest 0.1 km. 
Sam walks at a speed of 5 km/h, 
correct to the nearest km/h.  
Calculate the upper bound for the 
time Sam takes to walk to school. 

D4 Correct to 2 decimal places, the 
volume of a solid cube is 42.88 cm3  

Calculate the lower bound for the 
surface area of the cube.  
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In each case you’re trying to find a single suitable value of ! to use (with justification), and you’ve calculated the upper and 
lower bounds.

1)  !!"#$% = 15.6241
	!&''$% = 15.5935

2)  !!"#$% = 148343
	!&''$% = 151033

3)  !!"#$% = 4.95013
	!&''$% = 4.94502

4)  !!"#$% = 1.29584
	!&''$% = 1.29545
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 d
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bo
un
ds
 
(t
ru
nc
at
ed
 
nu
m
be
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)

qu
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on
s

8.
 

Tr
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r F
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 d
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S
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e 
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.9
4 

<
 l 

<
 0
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.9

4 
<

 l 
<

 0
.9

5

5.
 

A
 le

ng
th

, l
, w

he
n 

tru
nc

at
ed

 to
 2

 d
ec

im
al

 p
la

ce
s 

is
 0

.9
4.

W
hi

ch
 o

f t
he

 fo
llo

w
in

g 
is

 th
e 

co
rr

ec
t e

rr
or

 in
te

rv
al

 fo
r l

?

4.
 

A
 w

ei
gh

t, 
w

, w
he

n 
tru

nc
at

ed
 to

 2
 d

ec
im

al
 p

la
ce

s 
is

 2
.8

4.
 

W
rit

e 
do

w
n 

an
 in

eq
ua

lit
y 

to
 s

ho
w

 it
s 

er
ro

r i
nt

er
va

l. 

3.
 

A
 d

is
ta

nc
e,

 d
, w

he
n 

tru
nc

at
ed

 to
 3

 d
ec

im
al

 p
la

ce
s 

is
 4

6.
50

7.
 

W
rit

e 
do

w
n 

its
 u

pp
er

 a
nd

 lo
w

er
 b

ou
nd

s.
 

2.
 

Tr
un

ca
te

 1
09

.4
9 

to
 th

e 
in

te
ge

r. 

1.
Tr

un
ca

te
 4

3.
98

59
 to

 2
 d

ec
im

al
 p

la
ce

s.
 

ex
am

pl
e

W
he

n 
tru

nc
at

ed
 to

 2
 d

ec
im

al
 p

la
ce

s,
 

p
 =

 4
.2

8.
 W

rit
e 

do
w

n 
th

e 
er

ro
r i

nt
er

va
l f

or
 p

.

4.
28

 ≤
 p

 <
 4

.2
9 

Th
e 

sm
al

le
st

 t
hi

s 
nu

m
be

r
 c

ou
ld

 h
av

e 
be

en
 w

as
 

4.
28

00
00

...

At
 it

s 
la

rg
es

t 
it 

co
ul

d 
ha

ve
 b

ee
n 

4.
28

99
99

....

0.
44

8
0.

45
12

0.
4

0.
54

45
0.

45
7

0.
04

5
4.

45
7

0.
45

01

0.
45

67
0.

44
99

0.
45

8
0.

45
08

0.
40

51
0.

54
4

0.
44

91
0.

4

0.
45

0.
4

0.
5

0.
45

0.
45

1
0.

54
0.

14
5

0.
04

5

P
ag

e 
7

w
w

w
.M

at
hs

P
ad

.c
o.

uk



Purposeful Practice

Page 71

(g)  

 

 

 

 

(h) 

 

 

 

 

(i)  

 

 

 

 

(j)  

 

 

 

 

(k)  

 

 

 

 

(l)  

Errors in Truncating 

Use inequalities to write down the error in these calculators with broken screens 

a)  

 

 

 

b)  

 

 

 

(c)  

 

 

 

 

(d)  

 

 

 

 

(e)  

 

 

 

 

(f)  
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Right-Angle in a Semi-Circle Practice Grid 

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

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

     

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

  Find 𝑦 in terms of 𝑥 Find 𝑦 in terms of 𝑥 
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Angle at the Centre 

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

     

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

     

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

  

Find 𝑦 in terms of 𝑥 
 

Find 𝑦 in terms of 𝑥 
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Angles from the Same Segment 

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

     

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

     

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

  

Find 𝑦 in terms of 𝑥 
 

Find 𝑦 in terms of 𝑥 
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Cyclic Quadrilaterals 

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

     

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

     

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

  

Find 𝑦 in terms of 𝑥 
 

Find 𝑦 in terms of 𝑥 
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① ② ③ ④

⑤ ⑥ ⑦ ⑧

Cyclic Quadrilaterals           We have enough information to find some of the missing angles. Which ones can we find?

D

A = 
B =
C =

100°

65°

80°

E F
130°

45°

H

G

290°

35°

J

K

M

25°

110°

N

115°

28°

50°

T
V

X

U

B

O

P

Q

A

C

D =
E =
F =

G =
H = 
I =

J =
K =

L =
M =
N =

O =
P =
Q =

R =
S =
T =

U =
V =
W = 
X =

I

40°

L

30°

R
S

W
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Isosceles Triangle in a Circle Practice Grid 

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

     

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

     

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

  

Find 𝑦 in terms of 𝑥 
 

Find 𝑦 in terms of 𝑥 
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Perpendicular from the Centre to a Chord 

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

     

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

    

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

  

Find 𝑦 in terms of 𝑥 
 

Find 𝑦 in terms of 𝑥 
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Alternate Segment Theorem 

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

     

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

     

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

  

Find 𝑦 in terms of 𝑥 
 

Find 𝑦 in terms of 𝑥 
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① ② ③ ④

⑤ ⑥ ⑦ ⑧

Alternate Segment Theorem           We have enough information to find some of the missing angles. Which ones can we find?

A

65°

30°

50°
30°

55°

30°

55°

35°

B

D C E

H

F

G

I
K

J

L

M

N

P O

Q

T

U

X
Y

V

W

A =
B = 

L =
M =

C = 
D =
E =

F =
G =
H =

I =
J =
K =

N =
O =
P =

Q = 
R =
S =
T =
U =

V =
W =
X =
Y =
Z =

60°

20°

S

R

Z
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C
ir

cl
e 

Th
eo

re
m

s 
an

d
 T

ri
an

g
le

s 
(a

) 
(b

) 
(c

) 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑎

. 
 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑏

. 
 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
s 
𝑐 

an
d 
𝑑.

 
 

 

(d
) 

(e
) 

(f
) 

W
ha

t 
ty

pe
 o

f 
tr

ia
ng

le
 is

 
in

si
de

 t
he

 c
ir
cl

e?
 

 

 

W
ha

t 
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f 
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si
de
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ir
cl

e?
 

 

 

W
ha

t 
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f 
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ng

le
 is

 
in

si
de

 t
he

 c
ir
cl

e?
 

 

 

(g
) 

(h
) 

(i
) 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑦

. 
 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑥

. 
 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
s 
𝑎 

an
d 
𝑏.

 
 

 

(j
) 

(k
) 

(l
) 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑦

. 
 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑎

. 
 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
s 
𝑥 

an
d 
𝑦.
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C
ir

cl
e 

Th
eo

re
m

s 
an

d
 Q

u
ad

ri
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ls
 

(a
) 

(b
) 

(c
) 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑎

. 
 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
s 
𝑏 

an
d 
𝑐.

 

 

Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
 𝑑

. 
 

 

(d
) 

(e
) 

(f
) 

W
ha

t 
is

 t
he

 r
el

at
io

ns
hi

p 
be

tw
ee

n 
an

gl
es

 𝑒
 a

nd
 𝑓

? 
 

 

W
ha

t 
is

 t
he

 r
el

at
io

ns
hi

p 
be

tw
ee

n 
an

gl
es

 𝑔
 a

nd
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? 
 

 

Fi
nd

 t
he

 v
al

ue
 o

f 
𝑗. 

 

 

(g
) 

(h
) 

(i
) 

Fi
nd

 t
he

 v
al

ue
 o

f 
𝑘.

 
 

 

Fi
nd

 t
he

 v
al

ue
s 

of
 𝑚

 a
nd

 𝑛
. 

  

Fi
nd

 t
he

 v
al

ue
 o

f 
𝑝.

 
 

 

(j
) 

(k
) 

(l
) 

Fi
nd

 t
he

 v
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ue
s 

of
 𝑞

 a
nd

 𝑟
. 

 

 

Fi
nd

 t
he

 v
al
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of
 𝑠

 a
nd

 𝑡
. 

 

 
 

Fi
nd

 t
he

 v
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ue
s 

of
 𝑢
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nd

 𝑣
. 
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Circle Theorems and Tangents 

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

    

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

 

 

   

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

  

Find 𝑦 in terms of 𝑥 
 

Find 𝑦 in terms of 𝑥 
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Mixed Circle Theorems 

(a) (b) (c) (d) 
Find the size of angle 𝐵𝐶𝐷 

 

Find the size of angle 𝐶𝐵𝐷 

 

Find the size of angle 𝐷𝐶𝐵 

 

Find the size of angle 𝐵𝐴𝐶 

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

Find the size of angle 𝐴𝐵𝐶 

 

Find the size of angle 𝑂𝐵𝐶 

 

Find the size of angle 𝐵𝐶𝐷 

 

Find the size of angle 𝐴𝐸𝐷 

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

Find the size of angle 𝑂𝐷𝐶 

 

Find the size of angle 𝑂𝐷𝐴 

 

Find the size of angle 𝐶𝐴𝐷 

 

Find the size of angle 𝐶𝐸𝐷 
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Mixed Circle Theorems with Tangents 

(a) (b) (c) (d) 
Find the size of angle 𝐴𝐵𝐷 

 

Find the size of angle 𝐸𝐵𝐴 

 

Find the size of angle 𝐴𝐵𝐶 

 

Find the size of angle 𝐵𝐸𝐷 

 

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

Find the size of angle 𝐷𝐸𝐹 

 

Find the size of angle 𝐵𝐶𝐷 

 

Find the size of angle 𝐷𝐵𝐶 

 

Find the size of angle 𝐴𝐵𝐸 

 

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

Find the size of angle 𝐴𝐷𝐶 

 

Find the size of angle 𝐸𝐷𝐶 

 

Find the size of angle 𝐷𝐵𝐶 

 

Find the size of angle 𝐹𝐸𝐵 

 
 



Fluency Practice

Page 103

① ② ③ ④

⑤ ⑥ ⑦ ⑧

Angles at the Circumference           We have enough information to find some of the missing angles. Which ones can we find?

30°
A

A =
B =
C =

B

C

20°

D

E
F

120°

I

130°

J

30°

M

35°

S
55°

V
55°

Z

H

G

K

L

N

O

P

Q

R

W

U

T

Y

85°

D =
E =
F =

G =
H =
I =

J =
K =
L =

M =
N =
O = 
P =

Q =
R =
S =

T =
U =
V =
W =
X =

Y =
Z =
AA =
BB = 
CC =

X

AA CC

30°
BB
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① ② ③ ④

⑤ ⑥ ⑦ ⑧

Tangents & Chords           We have enough information to find some of the missing angles & lengths. Which ones can we find? 
(Assume lines that look like tangent are tangents.)

A =
B =
C =
D =

86°
A

B

C

D

E

40°

G

135°

6 cm

I

70°

V

U

J

H

L 8 cm

K

325°

M

6 cm

P

Q

N
R

4 cm

T

S

W

115°

AA

4 cm
Y

X

Z

7 cm

E =
F =
G =

H =
I =
J =

K =
L =
M =

N =
O =
P =
Q =

R =
S =
T =

U =
V =
W =

X =
Y =
Z =
AA =

F

O
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① ② ③ ④

⑤ ⑥ ⑦ ⑧

We have enough information to find some of the missing angles. Which ones can we find?

55°

C

A

B

A = 
B = 
C = 

H = 
I =
J = 
K = 

70°

K

J

35°

80°
H I

F

E

D = 
E =
F = 
G = 

DG

40°

70°

70°
N

L

L = 
M =
N = 

M

25°

O

Q

O = 
P = 
Q = 

20°

P

158°

S

T

R =
S = 
T = 
U =
V = 

R

U

V

70°

135°

Z

AA

Z = 
AA = 
BB = 

BB

75°
Y

25°
W

W = 
X =
Y = 

X
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Exercise 1

!

"
#

$%
85°

1

!

51°
60°

b

!

150°,

ca

!
,

d

! 80°
,

e

50°

,
!

f
- = /0° - = 01° - = 20°

- = /3° - = 43° - = 53°

? ? ?

???

Exercise 1
2

110°

!
,

"

$

#

%

a b

80°!,

"

$

#

70°

!,

"

#
$

c

30°

!

"

$

#
85°

%

80° !
,

"

#

$

d e

- = 143°

- = 133°

- = 143° - = 00° - = 43°

?

?

? ? ?
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$

"
82°

#

%

9

!

Exercise 1
3 a b

78°

:

!

c

!
80° !

d

- = 1;°

- = 01°
< = =0. 0°

- = 40°

- = 03°?

?
?

?

?

4

Exercise 1
Determine each indicated angle in terms of !.

"

!,

#

∠@AB = C;3 − =-

, !

"

#
∠@AB = 153 − =-

"

#

$%
!

∠B@E = 1
=-? ? ?
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"

#

%

$

70°

!

- = 1=0°

"

#

!

Exercise 1

100°

150°

!

F G

H

I
J

K

N a b

c

- = 20°

- = 113°

? ?

?
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65°

#

$
%

55°
" !

:

Exercise 2

!

:70°

71°

,

#

$

%

49°
"

!

1 2

3- = ;0°
< = ;3°

- = 00°
< = 1=0°

- = 41°

?
?

?
?

?

Exercise 2

,
#

$ %

"

62°

70°
!

63°
!

#

%
9

121°" $

#

$ %

"

58°

,

81°

!

4 5

6

- = 05° - = 4=°

- = 4/°

? ?

?
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"

# $

%

82°

!

#

%9

115°" $

70°!

Exercise 2

7 8

N1 [SMC 2012 Q20] In trapezium FGNH, HN = FG = 25cm 
and HF is parallel to NG. All four sides of FGNH are 
tangent to a circle with centre $. The area of the 
trapezium is 600OP!. What is the radius of the circle?

- = 40°

- = 4/°

Q = 1=cm

?

?

?

Exercise 2

N2 [SMC 2012 Q22] A semicircle of radius 
R is drawn with centre K and diameter 
JS. The line JS is then extended to 
the point T, such that JS and ST are 
of equal length. An arc of the circle 
with centre T and radius 4R is then 
drawn so that the line TU is a tangent 
to the semicircle at V, as shown. What, 
in terms of R, is the area of triangle 
UKS?

=
CQ

"?
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A
n

g
le

 N
ot

at
io

n
 in

 C
ir

cl
e 

Th
eo

re
m

s 

 
 

         

W
ri
te

 d
ow

n 
th

e 
si

ze
 o

f 
th

e 
fo

llo
w

in
g 

an
gl

es
: 

(a
) 
𝐴𝐵

𝐶 
 

(b
) 
𝐵𝐸
𝐷

 
(c

) 
𝐵𝐴

𝐷
 

 
(d

) 
𝐸𝐷

𝐶 

(e
) 
𝐶𝐷

𝐴 
 

(f
) 
𝐸𝐵
𝐴 

(g
) 

th
e 

ob
tu

se
 a

ng
le

 𝐷
𝐶𝐵

 

(h
) 

th
e 

re
fle

x 
an

gl
e 
𝐷
𝐶𝐵

 

  

 

W
ri
te

 d
ow

n 
th

e 
si

ze
 o

f 
th

e 
fo

llo
w

in
g 

an
gl

es
: 

(a
) 
𝐷
𝐸𝐹

 
 

(b
) 
𝐶𝐹
𝐸 

(c
) 
𝑂
𝐶𝐷

 
 

(d
) 
𝐷
𝐶𝐴

 

(e
) 
𝐵𝐶
𝐹 

 
(f

) 
𝑂
𝐶𝐴

 

(g
) 
𝐷
𝐶𝐵

 
 

(h
) 
𝐸𝐷

𝐶 
 

A
n

g
le

 N
ot

at
io

n
 in

 C
ir

cl
e 

Th
eo
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m

s 

 
 

         

W
ri
te
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ow
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e 
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f 
th

e 
fo

llo
w

in
g 

an
gl
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: 

(a
) 
𝐴𝐵

𝐶 
 

(b
) 
𝐵𝐸
𝐷

 
(c

) 
𝐵𝐴

𝐷
 

 
(d

) 
𝐸𝐷

𝐶 

(e
) 
𝐶𝐷

𝐴 
 

(f
) 
𝐸𝐵
𝐴 

(g
) 

th
e 

ob
tu

se
 a

ng
le

 𝐷
𝐶𝐵

 

(h
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14 Answers
14.3 12.7 8.7 7.1 16.8 47.3 78.6

53.1 16.5 40.0 9.4 299.5 8.9 34.8

Trigonometry with Circle Theorems       (assume tangents)

A B C D E

F G H I J

K L M N O

45°

10 cm

𝑥 cm

11 cm

8 cm

𝑥 cm
29°

41°

49°

7 cm

𝑥 cm

39°

61°

54°

𝑥 cm

14 cm

4 cm

𝑥 7 cm

11 cm

15 cm

𝑥

13 cm

𝑥
23° 𝑥

cm

15 cm

7 cm

57°

81°
𝑥

cm

8 cm

39°
74°17

 c
m

𝑥 cm

24°

126°

39°
𝑥 cm

48°

𝑥

9 
cm

12 cm

12 cm

𝑥

11 cm
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Find the 
area of the 
circle to 3sf

X

!

35°

X

35°

10
cm

X

3!

2!

35°

!

35°

X

X

! 35°

X

The area of the circle is 49, cm2

Find the shaded area to 3sf

X

! 35°
35°

65°
X

35°
!

Unless otherwise 
stated, find the 

value of y
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https://www.tes.com/member/keyboardmonkey

Circle Theorems pile-up #5
Diagram NOT drawn accurately

18o

74o

42o

76o

114o

84o

h

j

m

i
l

k

38o

a

b

c

g

f

2a

3b d

e
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@nathanday314

Solving Linear Equations from… Circle Theorems
Find the value of each letter.
All angles are given in degrees.

5" − 25
8" − 34

!
2 + 36

3!
2 + 88

10 − 2%

45 + 3%

7" + 85

" + 15

3" + 5
"

3ℎ + 6

30ℎ + 24

3" + 13

8" + 13

7" + 5

3 + 2"

4" − 36

3" + 10

5" + 48

4" − 8

3"
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a) b) c) d)

e) f) g) h)

Circle TheoremsSolving further equations with…
Find	! and	" ! + " = 150°

Find ! and "
! ∶ " = 2 ∶ 7
Find ! and "

Find !

Find ! Find ! Find ! and " Find ℎ
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c is the centre of the circle
p, q and r are all on the 

circumference of the circle

Determine in which of the 
diagrams; ! IS ALWAYS 

TWICE "

(1) (2) (3)

(4) (5)

(6) (7) (8)

c c

cc
c

c

p

q

r

pq
r
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q
r
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q

r

p

q

r

q

r
p

q

c

p
q

r

! ! !

!

!

!

!

!

" " "

"

"

"

"

"
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Direct Proportion 

Question General Equation Find 𝒌 New Equation 
Find Value  

using Equation 

𝐴 is directly proportional to 𝐵, 
when 𝐴 = 10, 𝐵 = 2. 
Find 𝐴 when 𝐵 = 12. 

𝐴 = 𝑘𝐵 
10 = 𝑘 × 2    

so   𝑘 = 5 
𝐴 = 5𝐵 

𝐴 = 5 × 12 
𝐴 = 60 

(a)  𝑦 is directly proportional to 
𝑥, when 𝑦 = 55, 𝑥 = 5. 

Find 𝑦 when 𝑥 = 9 
    

(b)  𝑁 is directly proportional 
to 𝐿, when 𝑁 = 1.8, 𝐿 = 0.6. 

Find 𝑁 when 𝐿 = 2.5 
    

(c)  𝑦 is directly proportional to 
𝑥. If 𝑦 = 5 when 𝑥 = 10, find 𝑦 

when 𝑥 = 60 
    

(d) 𝐴 is directly proportional to 
𝐵 and when 𝐴 = 12, 𝐵 = 3. 

Find 𝐴 when 𝐵 = 20 

(e) ℎ is directly proportional to 
𝑉 and ℎ = 36 when 𝑉 = 8. 

Find ℎ when 𝑉 = 44 

(f) 𝑦 is directly proportional to 
the 𝑥, and 𝑦 = 250 when  

𝑥 = 5. Find 𝑥 when 𝑦 = 7.5 

(g) 𝑦 is directly proportional to 
𝑥. When 𝑥 = 2, 𝑦 = 64. 
Find 𝑥 when 𝑦 = 80 
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ou

t t
he

 m
is

si
ng

 v
al

ue
s.

𝒙
0

1
2.
5

𝒚
0

6
30

𝒙
2

4
6

8

𝒚
6

𝒙
4

5

𝒚
0

0.
6

1.
5

𝒙
4

16
32

𝒚
1 6

1 3

(a
)

(b
)

(c
)

(d
)

w
w

w
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d.
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5.
 J

oh
n’

s 
w

ee
kl

y 
w

ag
e 

(£
𝑤

) i
s 

di
re

ct
ly

 p
ro

po
rti

on
al

 to
 th

e 
nu

m
be

r o
f h

ou
rs

 h
e 

ha
s 

w
or

ke
d 

in
 th

at
 w

ee
k 

(ℎ
). 

O
ne

 w
ee

k,
 J

oh
n 

w
or

ks
 fo

r 9
 h

ou
rs

 a
nd

 e
ar

ns
 £

58
.5

0.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑤
in

 te
rm

s 
of

 ℎ
.  

 
(b

)
H

ow
 m

uc
h 

w
ou

ld
 J

oh
n 

ea
rn

 if
 h

e 
w

or
ke

d 
fo

r 1
5 

ho
ur

s?
(c

)
H

ow
 m

an
y 

ho
ur

s 
w

ou
ld

 J
oh

n 
ne

ed
 to

 w
or

k 
to

 e
ar

n 
£1

30
 ?

6.
 S

op
hi

e 
is

 fi
llin

g 
a 

co
nt

ai
ne

r f
ro

m
 a

 ta
p.

 W
at

er
 is

 p
ou

rin
g 

fro
m

 a
 ta

p 
at

 a
 c

on
st

an
t r

at
e.

 T
he

 a
m

ou
nt

 o
f 

w
at

er
 p

ou
re

d 
(𝑉

lit
re

s)
 is

 d
ire

ct
ly

 p
ro

po
rti

on
al

 to
 th

e 
tim

e 
(𝑡

s)
 th

at
 th

e 
ta

p 
ha

s 
be

en
 o

n.
Af

te
r 2

0 
se

co
nd

s,
 1

.6
 li

tre
s 

of
 w

at
er

 h
av

e 
be

en
 p

ou
re

d.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r V
 in

 te
rm

s 
of

 t.
(b

)
H

ow
 m

an
y 

lit
re

s 
of

 w
at

er
 w

ill 
ha

ve
 b

ee
n 

po
ur

ed
 a

fte
r 3

 m
in

ut
es

?
(c

)
H

ow
 lo

ng
 d

oe
s 

th
e 

ta
p 

ne
ed

 to
 b

e 
on

 to
 fi

ll 
a 

50
 li

tre
 c

on
ta

in
er

? 
G

iv
e 

yo
ur

 a
ns

w
er

 in
 m

in
ut

es
 a

nd
 

se
co

nd
s.

7.
 F

ab
ric

 is
 s

ol
d 

fro
m

 a
 ro

ll.
 C

us
to

m
er

s 
ca

n 
sp

ec
ify

 th
e 

le
ng

th
 o

f f
ab

ric
 th

ey
 w

ou
ld

 li
ke

 to
 h

av
e 

cu
t f

ro
m

 
th

e 
ro

ll.
 T

he
 c

os
t o

f a
 p

at
te

rn
ed

 fa
br

ic
 (£

𝐶)
 is

 d
ire

ct
ly

 p
ro

po
rti

on
al

 to
 th

e 
le

ng
th

 o
f t

he
 fa

br
ic

 (𝑥
m

).
R

ac
he

l b
uy

s 
1.

5m
 o

f t
he

 fa
br

ic
 fo

r £
2.

70
.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝐶
in

 te
rm

s 
of

 𝑥
.

(b
)

H
ow

 m
uc

h 
w

ou
ld

 it
 c

os
t t

o 
bu

y 
2.

5m
 o

f t
he

 fa
br

ic
?

(c
)

W
ha

t l
en

gt
h 

of
 fa

br
ic

 c
ou

ld
 b

e 
bo

ug
ht

 fo
r £

6 
?

8.
 T

he
 d

is
ta

nc
e 

tra
ve

lle
d 

on
 a

 b
ic

yc
le

 is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

nu
m

be
r o

f t
ur

ns
 o

f i
ts

 re
ar

 w
he

el
. 

W
ith

 5
 tu

rn
s 

of
 th

e 
w

he
el

, t
he

 b
ic

yc
le

 tr
av

el
s 

9.
75

m
.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝐷
, t

he
 d

is
ta

nc
e 

tra
ve

lle
d 

by
 th

e 
bi

cy
cl

e 
in

 m
, i

n 
te

rm
s 

of
 𝑡

, t
he

 n
um

be
r o

f 
tu

rn
s 

of
 th

e 
w

he
el

.
(b

)
H

ow
 fa

r w
ill 

th
e 

bi
cy

cl
e 

tra
ve

l w
ith

 1
2.

5 
tu

rn
s 

of
 th

e 
w

he
el

?
(c

)
H

ow
 m

an
y 

tim
es

 m
us

t t
he

 w
he

el
 tu

rn
 to

 tr
av

el
 a

 d
is

ta
nc

e 
of

 1
00

m
?

9.
 𝑄

is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 𝑃
.  
𝑄

=
40

w
he

n 
𝑃

=
15

.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑄
in

 te
rm

s 
of

 𝑃
.

(b
)

G
iv

en
 𝑃

=
6,

 w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑄
.

(c
)

G
iv

en
 𝑄

=
84

, w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑃
.

10
. 𝑦

is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 𝑥
.  
𝑦
=
54

w
he

n 
𝑥
=
36

.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑦
in

 te
rm

s 
of

 𝑥
.

(b
)

G
iv

en
 𝑥

=
30

, w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑦
. 

(c
)

G
iv

en
 𝑦

=
27

, w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑥
. 

11
. I

n 
th

e 
ta

bl
e,

 𝑥
∝
𝑦.

D
ec

id
e 

w
he

th
er

 e
ac

h 
st

at
em

en
t i

s 
tru

e 
or

 fa
ls

e.

(a
)  
2𝑦

=
5𝑥

(b
)  

𝑞 3
=

𝑟 𝑝

(c
)  

𝑞 𝑟
=
2.
5

(d
)  

Th
e 

ra
tio

 3
∶
𝑝

is
 e

qu
iv

al
en

tt
o 
2
∶
5

𝒙
2

3
𝑞

𝒚
5

𝑝
𝑟
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Direct Proportion 

Question General Equation Find 𝒌 New Equation 
Find Value  

using Equation 

𝐴 is directly proportional to 𝐵2, 
when 𝐴 = 45, 𝐵 =  3. 
Find 𝐴 when 𝐵 = 7 

𝐴 = 𝑘 × 𝐵2 
45 = 𝑘 × 32    

so   𝑘 = 5 
𝐴 = 5𝐵2 

𝐴 = 5 × 72 
𝐴 = 245 

(a)  𝑦 is directly proportional to 
𝑥2, and 𝑦 = 270 when 𝑥 = 3. 

Find 𝑦 when 𝑥 = 5 
    

(b)  𝑁 is directly proportional 
to 𝐿3, when 𝑁 = 1280, 𝐿 = 4. 

Find 𝑁 when 𝐿 = 3 
    

(c)  𝐴 is directly proportional to 
√𝐵 and when 𝐴 = 90, 𝐵 = 9. 

Find 𝐴 when 𝐵 = 25 
    

(d) 𝐴 is directly proportional to 
𝐵2 and when 𝐴 = 8, 𝐵 = 4. 

Find 𝐴 when 𝐵 = 0.5 

(e) ℎ is directly proportional to 
√𝑤 and ℎ = 15 when 𝑤 = 4. 

Find ℎ when 𝑤 = 64 

(f) 𝐴 is directly proportional to 
𝑉3and when 𝐴 = 400, 𝑉 = 2. 

Find 𝑉 when 𝐴 = 6250 

(g) 𝑦 is directly proportional to 
√𝑥3 . When 𝑥 = 8, 𝑦 = 64. 

Find 𝑥 when𝑦 = 128 
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Di
re
ct
 
Pr
op
or
ti
on
:𝑦

∝
𝑥2
,
𝑦
∝
𝑥3
,
𝑦
∝

𝑥

𝒙
1

2
3

4

𝒚
3

12
27

48

𝒙
1

2
3

4

𝒚
2

16
54

12
8

𝒙
2

3
4

10

𝒚
8

12
16

40

𝒙
1

4
9

16

𝒚
2

4
6

8

𝒙
1

2
3

4

𝒚
0.
5

4
13

.5
32

𝒙
1

3
6

12

𝒚
1 3

3
12

48

1.
 F

or
 e

ac
h 

ta
bl

e 
of

 v
al

ue
s,

 s
ta

te
 w

he
th

er
 𝑦

∝
𝑥,

𝑦
∝
𝑥2
,
𝑦
∝
𝑥3
,o

r 
𝑦
∝

𝑥
an

d 
w

or
k 

ou
t a

n 
eq

ua
tio

n 
fo

r 𝑦
in

 te
rm

s 
of

 𝑥
.

(a
)

(b
)

(c
)

(d
)

(e
)

(f)

2.
 In

 e
ac

h 
ta

bl
e,

 u
se

 th
e 

gi
ve

n 
pr

op
or

tio
na

l r
el

at
io

ns
hi

p 
to

 w
or

k 
ou

t t
he

 m
is

si
ng

 v
al

ue
s.

𝒙
0

1
2

𝒚
24

64
8

𝑦
∝
𝑥3

(a
)

𝒙
0

1
4

9

𝒚
15

𝑦
∝

𝑥

(b
)

𝒙
1

2
10

𝒚
6

13
.5

𝑦
∝
𝑥2

(c
)

𝒙
2

3
6

𝒚
18

25
0 3

𝑦
∝
𝑥3

(d
)

3.
 T

he
 m

as
s 

of
 d

ou
gh

 re
qu

ire
d 

to
 m

ak
e 

a 
pi

zz
a 

is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

sq
ua

re
 o

f t
he

 d
ia

m
et

er
 o

f 
th

e 
pi

zz
a.

 A
 p

iz
za

 w
ith

 a
 d

ia
m

et
er

 o
f 1

0 
in

ch
es

 re
qu

ire
s 

50
0g

 o
f d

ou
gh

.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑚
, t

he
 m

as
s 

of
 d

ou
gh

 re
qu

ire
d 

in
 g

ra
m

s,
in

 te
rm

s 
of

 𝑑
, t

he
 d

ia
m

et
er

 o
f t

he
 

pi
zz

a 
in

 in
ch

es
.

(b
)

H
ow

 m
uc

h 
do

ug
h 

is
 re

qu
ire

d 
fo

r a
 1

2 
in

ch
 p

iz
za

?
(c

)
Am

y 
ha

s 
32

0g
 o

f d
ou

gh
 to

 m
ak

e 
a 

pi
zz

a 
w

ith
. W

ha
t d

ia
m

et
er

 s
ho

ul
d 

he
r p

iz
za

 h
av

e?

4.
 A

 s
to

ne
 is

 d
ro

pp
ed

 fr
om

 a
 h

ot
 a

ir 
ba

llo
on

. T
he

 d
is

ta
nc

e 
tra

ve
lle

d 
by

 th
e 

st
on

e 
is

 p
ro

po
rti

on
al

 to
 th

e 
sq

ua
re

 o
f t

he
 ti

m
e 

is
 h

as
 b

ee
n 

fa
llin

g.
 A

fte
r 2

 s
ec

on
ds

, t
he

 s
to

ne
 h

as
 fa

lle
n 

a 
di

st
an

ce
 o

f 1
9.

6m
.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r t
he

 d
is

ta
nc

e 
tra

ve
lle

d 
by

 th
e 

st
on

e 
(𝑑

m
), 

in
 te

rm
s 

of
 ti

m
e 

(𝑡
s)

.
(b

)
H

ow
 fa

r w
ill 

th
e 

st
on

e 
ha

ve
 fa

lle
n 

af
te

r 4
 s

ec
on

ds
?

(c
)

H
ow

 lo
ng

 w
ill 

it 
ta

ke
 fo

r t
he

 s
to

ne
 to

 fa
ll 

a 
to

ta
l o

f 1
00

m
? 

G
iv

e 
yo

ur
 a

ns
w

er
 to

 th
e 

ne
ar

es
t t

en
th

 o
f 

a 
se

co
nd

.

5.
 D

av
id

 m
ak

es
 a

 ra
ng

e 
of

 s
im

ila
r p

ot
s,

 o
f v

ar
yi

ng
 s

iz
es

. T
he

 c
ap

ac
ity

 o
f e

ac
h 

po
t i

s 
di

re
ct

ly
 

pr
op

or
tio

na
l t

o 
th

e 
cu

be
 o

f i
ts

 h
ei

gh
t. 

O
ne

 o
f t

he
 p

ot
s 

ha
s 

a 
he

ig
ht

 o
f 2

0c
m

 a
nd

 a
 c

ap
ac

ity
 o

f 4
00

m
l.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r t
he

 c
ap

ac
ity

 o
f a

 p
ot

 (𝑐
m

l),
 in

 te
rm

s 
of

 it
s 

he
ig

ht
 (ℎ

cm
).

(b
)

W
ha

t i
s 

th
e 

ca
pa

ci
ty

, i
n 

lit
re

s,
 o

f a
 p

ot
 w

ith
 a

 h
ei

gh
t o

f 3
0c

m
?

(c
)

W
ha

t i
s 

th
e 

he
ig

ht
 o

f a
 p

ot
 w

ith
 a

 c
ap

ac
ity

 o
f 8

78
.8

m
l?

w
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6.
 T

he
 d

is
ta

nc
e 

vi
si

bl
e 

fro
m

 a
 p

oi
nt

 to
 th

e 
ho

riz
on

 is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

sq
ua

re
 ro

ot
 o

f t
he

 h
ei

gh
t 

ab
ov

e 
se

a 
le

ve
l. 

Fr
om

 a
 p

oi
nt

 o
n 

a 
lig

ht
ho

us
e 

9m
 a

bo
ve

 s
ea

 le
ve

l, 
it 

is
 p

os
si

bl
e 

to
 s

ee
 1

0.
8k

m
 to

 th
e 

ho
riz

on
.

(a
)  

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑑
, t

he
 d

is
ta

nc
e 

to
 th

e 
ho

riz
on

 in
 k

m
, i

n 
te

rm
s 

of
 ℎ

, t
he

 h
ei

gh
t a

bo
ve

 s
ea

 
le

ve
l i

n 
m

.  
 

(b
)  

H
ow

 fa
r i

s 
it 

po
ss

ib
le

 to
 s

ee
 to

 th
e 

ho
riz

on
 a

t a
 h

ei
gh

t o
f 1

6m
 a

bo
ve

 s
ea

 le
ve

l?
(c

)  
At

 w
ha

t h
ei

gh
t a

bo
ve

 s
ea

 le
ve

l i
s 

th
e 

di
st

an
ce

 to
 th

e 
ho

riz
on

 1
8k

m
?

7.
 A

 p
en

du
lu

m
’s

 p
er

io
d 

is
 th

e 
tim

e 
ta

ke
n 

fo
r i

t t
o 

co
m

pl
et

e 
on

e 
fu

ll 
sw

in
g.

 T
he

 p
er

io
d 

is
 d

ire
ct

ly
 

pr
op

or
tio

na
l t

o 
th

e 
sq

ua
re

 ro
ot

 o
f t

he
 p

en
du

lu
m

’s
 le

ng
th

. A
 p

en
du

lu
m

 w
ith

 a
 le

ng
th

 o
f 3

6c
m

 h
as

 a
 

pe
rio

d 
of

 1
.2

s

(a
)  

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑇
, t

he
 p

er
io

d 
of

 a
 p

en
du

lu
m

 in
 s

, i
n 

te
rm

s 
of

 𝑙,
 th

e 
le

ng
th

 o
f t

he
 p

en
du

lu
m

 in
 

cm
.  

 
(b

)  
W

or
k 

ou
t t

he
 p

er
io

d 
of

 a
 p

en
du

lu
m

 w
ith

 a
 le

ng
th

 o
f 4

2c
m

, c
or

re
ct

 to
 th

e 
ne

ar
es

t t
en

th
 o

f a
 s

ec
on

d.

(c
)  

W
ha

t l
en

gt
h 

of
 p

en
du

lu
m

 h
as

 a
 p

er
io

d 
of

 1
 s

ec
on

d?

8.
 𝐵

is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

sq
ua

re
 o

f 𝐴
.  
𝐵

=
12
8

w
he

n 
𝐴

=
4.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝐴
in

 te
rm

s 
of

 𝐵
.

(b
)

G
iv

en
 𝐴

=
5,

 w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝐵
.

(c
)

G
iv

en
 𝐵

=
32

, w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝐴
.

9.
 𝑞

is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

cu
be

 o
f 𝑝

.  
𝑞
=
6

w
he

n 
𝑝
=
2.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑞
in

 te
rm

s 
of

 𝑝
.

(b
)

G
iv

en
 𝑝

=
6,

 w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑞
.

(c
)

G
iv

en
 𝑞

=
75
0,

 w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑝
.

10
. 𝑦

is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

sq
ua

re
 ro

ot
 o

f 𝑥
.  
𝑦
=
12
.5

w
he

n 
𝑥
=
25

.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑦
in

 te
rm

s 
of

 𝑥
.

(b
)

G
iv

en
 𝑥

=
80

, w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑦
as

 a
 s

ur
d 

in
 it

s 
si

m
pl

es
t f

or
m

.
(c

)
G

iv
en

 𝑦
=
5

3,
 w

or
k 

ou
t t

he
 v

al
ue

 o
f 𝑥

.

11
. 𝑃

is
 d

ire
ct

ly
 p

ro
po

rti
on

al
 to

 th
e 

cu
be

 o
f 𝑡

.  
𝑃

=
1

w
he

n 
𝑡
=

2 3.

(a
)

W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑃
in

 te
rm

s 
of

 𝑡
.

(b
)

G
iv

en
 𝑡

=
2,

 w
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑃
.

(c
)

G
iv

en
 𝑃

=
8 3, w

or
k 

ou
t t

he
 v

al
ue

 o
f 𝑡

.

12
. A

 c
ub

oi
d 

ha
s 

di
m

en
si

on
s 
𝑥

cm
, 𝑥

cm
 a

nd
 2
𝑥

cm
, w

he
re

 𝑥
is

 a
 v

ar
ia

bl
e.

(a
)

Fi
nd

 a
 fo

rm
ul

a 
in

 te
rm

s 
of

 𝑥
fo

r 𝑉
, t

he
 v

ol
um

e 
of

 th
e 

cu
bo

id
.

(b
)

C
om

pl
et

e 
th

e 
st

at
em

en
t: 

 𝑉
∝

…
.

(c
)

Fi
nd

 a
 fo

rm
ul

a 
in

 te
rm

s 
of

 𝑥
fo

r 𝐴
, t

he
 s

ur
fa

ce
 a

re
a 

of
 th

e 
cu

bo
id

.
(d

)
C

om
pl

et
e 

th
e 

st
at

em
en

t: 
 𝐴

∝
…

.
(e

)
(C

ha
lle

ng
e)

 F
in

d 
th

e 
pr

op
or

tio
na

l r
el

at
io

ns
hi

p 
be

tw
ee

n 
𝑉

an
d 
𝐴.

w
w

w
.M

at
hs

Pa
d.

co
.u

k
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W
or

d
ed

 D
ir

ec
t 

P
ro

po
rt

io
n

 P
ro

b
le

m
s 

 
 Th

e 
w

ei
gh

t 
of

 a
 p

ie
ce

 o
f 
w

ir
e 

is
 

di
re

ct
ly

 p
ro

po
rt

io
na

l t
o 

its
 le

ng
th

. 
A
 

pi
ec

e 
of

 w
ir
e 

is
 2

5 
cm

 lo
ng

 a
nd

 h
as

 a
 

w
ei

gh
t 

of
 6

 g
ra

m
s.

 A
no

th
er

 p
ie

ce
 o

f 
th

e 
sa

m
e 

w
ir
e 

is
 3

0 
cm

 lo
ng

. 
C
al

cu
la

te
 

th
e 

w
ei

gh
t 

of
 t

he
 3

0 
cm

 p
ie

ce
 o

f 
w

ir
e.

 
  In

 a
 s

pr
in

g,
 t

he
 t

en
si

on
, 

𝑇 
N

ew
to

ns
, 

is
 

di
re

ct
ly

 p
ro

po
rt

io
na

l t
o 

its
 e

xt
en

si
on

, 
𝑥 

cm
. 

W
he

n 
th

e 
te

ns
io

n 
is

 3
00

 N
ew

to
ns

, 
th

e 
ex

te
ns

io
n 

is
 1

2 
cm

. 
 

(a
) 

Fi
nd

 a
 f
or

m
ul

a 
fo

r 
T 

in
 t

er
m

s 
of

 x
. 

(b
) 

C
al

cu
la

te
 t

he
 t

en
si

on
, 

in
 N

ew
to

ns
, 

w
he

n 
th

e 
ex

te
ns

io
n 

is
 1

5 
cm

. 
   Th

e 
tim

e,
 𝑇

 s
ec

on
ds

, 
it 

ta
ke

s 
a 

ke
tt

le
 

to
 b

oi
l s

om
e 

w
at

er
 is

 d
ir
ec

tly
 

pr
op

or
tio

na
l t

o 
th

e 
m

as
s 

of
 w

at
er

, 
𝑚

 
kg

, 
in

 t
he

 k
et

tle
. 

W
he

n 
𝑚

=
25

0,
 𝑇

=
30

0.
 F

in
d 

𝑇 
w

he
n 

𝑚
=

40
0.

 
   In

 a
 f
ac

to
ry

, 
ch

em
ic

al
 r

ea
ct

io
ns

 a
re

 
ca

rr
ie

d 
ou

t 
in

 c
yl

in
dr

ic
al

 c
on

ta
in

er
s.

 

Th
e 

tim
e,

 𝑇
 m

in
ut

es
, 

th
e 

ch
em

ic
al

 
re

ac
tio

n 
ta

ke
s 

is
 d

ir
ec

tly
 p

ro
po

rt
io

na
l 

to
 t

he
 s

qu
ar

e 
of

 t
he

 r
ad

iu
s,

 𝑅
 c

m
, 

of
 

th
e 

cy
lin

dr
ic

al
 c

on
ta

in
er

. 
W

he
n 

𝑅
=

12
,𝑇

=
72

. F
in

d 
th

e 
va

lu
e 

of
 𝑇

 w
he

n 
𝑅

=
15

. 
  Th

e 
am

ou
nt

 o
f 
cl

ay
 u

se
d 

to
 m

ak
e 

a 
st

at
ue

 is
 d

ir
ec

tly
 p

ro
po

rt
io

na
l t

o 
th

e 
cu

be
 o

f 
th

e 
he

ig
ht

 o
f 
th

e 
st

at
ue

. 
A
 

st
at

ue
 w

hi
ch

 is
 1

0 
cm

 t
al

l r
eq

ui
re

s 
50

0 
cm

3  
of

 c
la

y.
 H

ow
 m

uc
h 

cl
ay

 is
 r

eq
ui

re
d 

fo
r 

a 
si

m
ila

r 
st

at
ue

 w
hi

ch
 is

 t
w

ic
e 

as
 

ta
ll?

 
  

W
or

d
ed

 D
ir

ec
t 

P
ro

po
rt

io
n

 P
ro

b
le

m
s 

 
 Th

e 
w

ei
gh

t 
of

 a
 p

ie
ce

 o
f 
w

ir
e 

is
 

di
re

ct
ly

 p
ro

po
rt

io
na

l t
o 

its
 le

ng
th

. 
A
 

pi
ec

e 
of

 w
ir
e 

is
 2

5 
cm

 lo
ng

 a
nd

 h
as

 a
 

w
ei

gh
t 

of
 6

 g
ra

m
s.

 A
no

th
er

 p
ie

ce
 o

f 
th

e 
sa

m
e 

w
ir
e 

is
 3

0 
cm

 lo
ng

. 
C
al

cu
la

te
 

th
e 

w
ei

gh
t 

of
 t

he
 3

0 
cm

 p
ie

ce
 o

f 
w

ir
e.

 
  In

 a
 s

pr
in

g,
 t

he
 t

en
si

on
, 

𝑇 
N

ew
to

ns
, 

is
 

di
re

ct
ly

 p
ro

po
rt

io
na

l t
o 

its
 e

xt
en

si
on

, 
𝑥 

cm
. 

W
he

n 
th

e 
te

ns
io

n 
is

 3
00

 N
ew

to
ns

, 
th

e 
ex

te
ns

io
n 

is
 1

2 
cm

. 
 

(a
) 

Fi
nd

 a
 f
or

m
ul

a 
fo

r 
T 

in
 t

er
m

s 
of

 x
. 

(b
) 

C
al

cu
la

te
 t

he
 t

en
si

on
, 

in
 N

ew
to

ns
, 

w
he

n 
th

e 
ex

te
ns

io
n 

is
 1

5 
cm

. 
   Th

e 
tim

e,
 𝑇

 s
ec

on
ds

, 
it 

ta
ke

s 
a 

ke
tt

le
 

to
 b

oi
l s

om
e 

w
at

er
 is

 d
ir
ec

tly
 

pr
op

or
tio

na
l t

o 
th

e 
m

as
s 

of
 w

at
er

, 
𝑚

 
kg

, 
in

 t
he

 k
et

tle
. 

W
he

n 
𝑚

=
25

0,
 𝑇

=
30

0.
 F

in
d 

𝑇 
w

he
n 

𝑚
=

40
0.

 
   In

 a
 f
ac

to
ry

, 
ch

em
ic

al
 r

ea
ct

io
ns

 a
re

 
ca

rr
ie

d 
ou

t 
in

 c
yl

in
dr

ic
al

 c
on

ta
in

er
s.

 

Th
e 

tim
e,

 𝑇
 m

in
ut

es
, 

th
e 

ch
em

ic
al

 
re

ac
tio

n 
ta

ke
s 

is
 d

ir
ec

tly
 p

ro
po

rt
io

na
l 

to
 t

he
 s

qu
ar

e 
of

 t
he

 r
ad

iu
s,

 𝑅
 c

m
, 

of
 

th
e 

cy
lin

dr
ic

al
 c

on
ta

in
er

. 
W

he
n 

𝑅
=

12
,𝑇

=
72

. F
in

d 
th

e 
va

lu
e 

of
 𝑇

 w
he

n 
𝑅

=
15

. 
  Th

e 
am

ou
nt

 o
f 
cl

ay
 u

se
d 

to
 m

ak
e 

a 
st

at
ue

 is
 d

ir
ec

tly
 p

ro
po

rt
io

na
l t

o 
th

e 
cu

be
 o

f 
th

e 
he

ig
ht

 o
f 
th

e 
st

at
ue

. 
A
 

st
at

ue
 w

hi
ch

 is
 1

0 
cm

 t
al

l r
eq

ui
re

s 
50

0 
cm

3  
of

 c
la

y.
 H

ow
 m

uc
h 

cl
ay

 is
 r

eq
ui

re
d 

fo
r 

a 
si

m
ila

r 
st

at
ue

 w
hi

ch
 is

 t
w

ic
e 

as
 

ta
ll?
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Inverse Proportion 

Question Equation Find 𝒌 New Equation 
Find Value  

using Equation 

𝐴 is inversely proportional to 
𝐵, when 𝐴 = 5, 𝐵 = 6. 
Find 𝐴 when 𝐵 = 10. 

𝐴 =
𝑘
𝐵 

 

5 = 𝑘
6
   so   𝑘 = 30 

 

𝐴 =
30
𝐵  𝐴 =

30
10 = 3 

(a)  𝑦 is inversely proportional 
to 𝑥, when 𝑦 = 12, 𝑥 = 5. 

Find 𝑦 when 𝑥 = 4. 
    

(b)  𝑁 is inversely proportional 
to 𝐿, when 𝑁 = 2.5, 𝐿 = 8. 

Find 𝑁 when 𝐿 = 4. 
    

(c)  𝑦 is inversely proportional 
to 𝑥.  If 𝑦 = 5 when 𝑥 = 8, find 

𝑦 when 𝑥 = 20 
    

(d) 𝐴 is inversely proportional 
to 𝐵 and when 𝐴 = 12, 𝐵 = 3. 

Find 𝐴 when 𝐵 = 10 

(e) ℎ is inversely proportional 
to 𝑉 and ℎ = 36 when 𝑉 = 8. 

Find ℎ when 𝑉 = 20 

(f) 𝑦 is inversely proportional 
to 𝑥, and 𝑦 = 0.2 when 𝑥 = 5. 

Find 𝑥 when 𝑦 = 25 

(g) 𝑦 is inversely proportional 
to 𝑥. When 𝑥 = 2, 𝑦 = 64. 

Find 𝑥 when 𝑦 = 80. 
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Inverse Proportion 

Question Equation Find 𝒌 New Equation 
Find Value  

using Equation 

𝐴 is inversely proportional to 
𝐵2, and when 𝐴 = 6, 𝐵 = 5. 

Find 𝐴 when 𝐵 = 2 
𝐴 =

𝑘
𝐵2 

 

6 = 𝑘
52   so   𝑘 = 150 

 

𝐴 =
150
𝐵2  𝐴 =

150
22 = 37.5 

(a)  𝑦 is inversely proportional 
to 𝑥2 and when 𝑦 = 10, 𝑥 = 2. 

Find 𝑦 when 𝑥 = 5 
    

(b)  𝑦 is inversely proportional 
to 𝑥3, and 𝑦 = 5 when 𝑥 = 3. 

Find 𝑦 when 𝑥 = 10 
    

(c)  𝐴 is inversely proportional 
to √𝐵 and when 𝐴 = 90, 𝐵 = 9. 

Find 𝐴 when 𝐵 = 25 
    

(d) ℎ is inversely proportional 
to 𝑉2 and ℎ = 3 when 𝑉 = 8. 

Find ℎ when 𝑉 = 4 

(e) 𝐵 is inversely proportional 
to √𝐶, and when 𝐵 = 18, 𝐶 = 16. 

Find 𝐵 when 𝐶 = 0.36 

(f) 𝑦 is inversely proportional 
to 𝑥3, and 𝑦 = 20 when 𝑥 = 6. 

Find 𝑥 when 𝑦 = 67.5 

(g) 𝑦 is inversely proportional 
to √𝑥3 . When 𝑥 = 8, 𝑦 = 4, find 𝑥 

when 𝑦 = 0.8 
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Inverse Proportion 
 Predict what you think the answer will be and then work it out. 
           

 ‘y is inversely proportional to x.’ unless otherwise stated. 
 

A  B  C 
  

 
1) When y = 5, x = 12 

Find y when x = 3 

 
1) ! ∝ #$ 

 
If y = 6 when x = 2, find the 
value of y when x = 4 

 
1) ! ∝ #

$! 
 
If y = 15 when x = 2, find the 
value of y when x = 4 

  

 
2) When y = 12, x = 5 

Find y when x = 3 

      

 
3) When y = 5, x = 12 

Find y when x = 6 

 
2) When y = 6, x = 12 

Find y when x = 4 

 
2) ! ∝ #

$! 
 
If y = 15 when x = 4, find the 
value of y when x = 8 

  

 
4) When y = 10, x = 12 

Find y when x = 3 

 
3) ! ∝ #$ 

 
If y = 6 when x = 2, find the 
value of y when x = 1 

   

 
5) When y = 10, x = 24 

Find y when x = 3 

  
3) When y = 10, x = 1.5 

Find y when x = 3 

  

 
6) When y = 10, x = 24 

Find y when x = 1.5 

 
4) ! ∝ #$ 

 
If y = 6 when x = 2, find the 
value of x when y = 2 

 
4) ! ∝ #$ 

 
If y = 6 when x = 2, find the 
value of x when y = 7 

  

 
7) When y = 10, x = 24 

Find y when x = 30 

     

 
8) When y = 5, x = 12 

Find x when y = 15 

 
5) When y = 12, x = 12 

Find y when x = 12 

 
5) ! ∝ #

$" 
 
If y = 15 when x = 2, find the 
value of y when x = 4  

  

 
9) When y = 5, x = 12 

Find x when y = 30 

 
6)  ! ∝ #$ 

 
If y = 12 when x = 4, find the 
value of y when x = 2 

   

 
10) When y = 12, x = 5 

Find y when x = 120 

  
6) When y = 1, x = 1 

Find y when x = 576 
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In
v
er
se
 
Pr
op
or
ti
on

𝒙
2

3
6

8

𝒚
24

8

𝒙
2

4
5

10

𝒚
15

𝒙
0.
5

1
1.
5

2

𝒚
12

𝒙
4

6

𝒚
5

3
2.
5

1.
 F

or
 e

ac
h 

ta
bl

e 
of

 v
al

ue
s,

 𝑦
∝

1 𝑥. W
or

k 
ou

t t
he

 m
is

si
ng

 v
al

ue
s.

(a
)

(b
)

(c
)

(d
)

4.
 T

im
 h

as
 a

 w
he

el
ba

rro
w

 fu
ll 

of
 s

an
d.

 H
e 

ca
n 

fil
l a

 1
2

lit
re

 b
uc

ke
t w

ith
 th

e 
sa

nd
 1
5

tim
es

.

(a
) H

ow
 m

an
y 

tim
es

 c
ou

ld
 h

e 
fil

l a
 b

uc
ke

t w
ith

 a
 c

ap
ac

ity
 o

f 1
8

lit
re

s,
 w

ith
 th

e 
sa

nd
 fr

om
 th

e 
w

he
el

ba
rro

w
?

(b
) W

or
k 

ou
t a

 fo
rm

ul
a 

fo
r t

he
 n

um
be

r o
f t

im
es

 a
 b

uc
ke

t c
an

 b
e 

fil
le

d 
𝑛,

 in
 te

rm
s 

of
 th

e 
ca

pa
ci

ty
 o

f t
he

 
bu

ck
et

 𝑐
(li

tre
s)

.
𝑛
=

18
0 𝑐

(c
) T

im
 h

as
 a

 la
rg

e 
bu

ck
et

 w
hi

ch
 h

e 
is

 a
bl

e 
to

 fi
ll 
7
1 2

tim
es

 w
ith

 th
e 

sa
nd

.
W

or
k 

ou
t t

he
 c

ap
ac

ity
 o

f t
hi

s 
bu

ck
et

. 

5.
 T

he
 c

os
t o

f r
en

tin
g 

a 
ho

us
e 

is
 to

 b
e 

sh
ar

ed
 e

qu
al

ly
 a

m
on

gs
t i

ts
 o

cc
up

an
ts

. I
f t

he
re

 a
re

 4
 p

eo
pl

e 
liv

in
g 

at
 th

e 
ho

us
e,

 e
ac

h 
of

 th
em

 w
ill 

pa
y 

£3
60

 p
er

 m
on

th
.

(a
) W

or
k 

ou
t a

 fo
rm

ul
a 

fo
r t

he
 a

m
ou

nt
 e

ac
h 

pe
rs

on
 w

ill 
pa

y 
pe

r m
on

th
 £
𝐶,

 in
 te

rm
s 

of
 th

e 
nu

m
be

r o
f 

pe
op

le
 li

vi
ng

 in
 th

e 
ho

us
e,

 𝑛
.

𝐶
=

14
40 𝑛

(b
) I

f t
he

re
 w

er
e 
5

pe
op

le
 li

vi
ng

 in
 th

e 
ho

us
e,

 h
ow

 m
uc

h 
w

ou
ld

 e
ac

h 
pe

rs
on

 h
av

e 
to

 p
ay

 p
er

 m
on

th
?

(c
) I

f t
he

 a
m

ou
nt

 e
ac

h 
pe

rs
on

 p
ai

d 
fo

r r
en

t w
as

 £
24
0,

 h
ow

 m
an

y 
pe

op
le

 w
ou

ld
 b

e 
liv

in
g 

in
 th

e 
ho

us
e?

w
w

w
.M

at
hs

Pa
d.

co
.u

k

𝒙
2

4
5

8

𝒚
12

6
4.
8

3

𝒙
1

2
3

4

𝒚
2

1
2 3

1 2

𝒙
1 2

2
4

5

𝒚
2 5

1 10
1 20

1 25

𝒙
1 2

3
4

12

𝒚
3 2

1 4
3 16

1 16

2.
 F

or
 e

ac
h 

ta
bl

e 
of

 v
al

ue
s,

 𝑦
∝

1 𝑥. W
or

k 
ou

t a
n 

eq
ua

tio
n 

fo
r 𝑦

in
 te

rm
s 

of
 𝑥

.

(a
)

(b
)

(c
)

(d
)

A3.
 W

hi
ch

 is
 th

e 
co

rre
ct

 g
ra

ph
 fo

r v
ar

ia
bl

es
 th

at
 a

re
 in

ve
rs

el
y 

pr
op

or
tio

na
l?

B
C

D
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6.
 𝑃

an
d 
𝑄

ar
e 

va
ria

bl
es

 th
at

 a
re

 in
ve

rs
el

y 
pr

op
or

tio
na

l. 
𝑃
=

3
w

he
n 
𝑄

=
1 9.

(a
) W

or
k 

ou
t a

 fo
rm

ul
a 

fo
r 𝑄

in
 te

rm
s 

of
 𝑃

.
Q
=

1 3𝑃
(b

) W
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑄
w

he
n 
𝑃
=

5.
1 15

(c
) W

or
k 

ou
t t

he
 v

al
ue

 o
f 𝑄

w
he

n 
𝑃
=

1 2.
2 3

(d
) W

or
k 

ou
t t

he
 v

al
ue

 o
f 𝑃

w
he

n 
𝑄

=
1 21

.

7.
 𝑋

an
d 
𝑌

ar
e 

va
ria

bl
es

 th
at

 a
re

 in
ve

rs
el

y 
pr

op
or

tio
na

l. 
𝑌
=
6

w
he

n 
𝑋
=

1 8.

(a
) W

or
k 

ou
t a

 fo
rm

ul
a 

fo
r 𝑌

in
 te

rm
s 

of
 𝑋

.
𝑌
=

3 4𝑋
(b

) W
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑌
w

he
n 
𝑋
=
3.

1 4
(c

) W
or

k 
ou

t t
he

 v
al

ue
 o

f 𝑋
w

he
n 
𝑌
=

9 10
.

12 10

8.
 𝑎

is
 in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
𝑏.

 S
ha

de
 th

e 
co

rr
ec

t s
ta

te
m

en
t(s

):

9.
 T

he
 fo

rc
e 

be
tw

ee
n 

tw
o 

m
ag

ne
ts

 is
 in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
th

e 
sq

ua
re

 o
f t

he
 d

is
ta

nc
e 

be
tw

ee
n 

th
em

. W
he

n 
th

e 
m

ag
ne

ts
 a

re
 0
.5

m
 a

pa
rt,

 th
e 

fo
rc

e 
be

tw
ee

n 
th

em
 is

 4
00

ne
w

to
ns

.

(a
) W

or
k 

ou
t a

 fo
rm

ul
a 

fo
r t

he
 fo

rc
e 

be
tw

ee
n 

th
e 

m
ag

ne
ts

, 𝐹
ne

w
to

ns
, i

n 
te

rm
s 

of
 th

e 
di

st
an

ce
 b

et
w

ee
n 

th
em

, 𝑑
m

et
re

s.
𝐹
=

40
0

𝑑
2

(b
) W

or
k 

ou
t 𝐹

w
he

n 
𝑑
=

2.
(c

) W
or

k 
ou

t 𝑑
w

he
n 
𝐹
=

25
00

.

10
. 𝐵

is
 in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
th

e 
cu

be
 o

f 𝐴
.

𝐵
=
4

w
he

n 
𝐴
=

3.
(a

) W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝐵
in

 te
rm

s 
of

 𝐴
.

𝐵
=

10
8

𝐴
3

(b
) W

or
k 

ou
t 𝐵

w
he

n 
𝐴
=
2.

(c
) W

or
k 

ou
t 𝐴

w
he

n 
𝐵

=
5.

11
. 𝑦

is
 in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
th

e 
sq

ua
re

 ro
ot

 o
f 𝑥

.
𝑦
=
3

w
he

n 
𝑥
=
36

.
(a

) W
or

k 
ou

t a
 fo

rm
ul

a 
fo

r 𝑦
in

 te
rm

s 
of

 𝑥
.

𝑦
=

18 𝑥
(b

) W
or

k 
ou

t 𝑦
w

he
n 
𝑥
=
4.

(c
) W

or
k 

ou
t 𝑥

w
he

n 
𝑦
=
2.

12
. 𝑞

is
 in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
th

e 
sq

ua
re

 o
f 𝑝

. S
ha

de
 th

e 
co

rr
ec

t s
ta

te
m

en
t(s

):

w
w

w
.M

at
hs

Pa
d.

co
.u

k

In
v
er
se
 
Pr
op
or
ti
on
:𝑦

∝
1 𝑥2
,
𝑦
∝

1 𝑥3
,
𝑦
∝

1 𝑥

If 
𝑝

is
do

ub
le

d,
 𝑞

is
 h

al
ve

d.
If 
𝑝

is
do

ub
le

d,
 𝑞

is
 d

iv
id

ed
 b

y 
4.

Th
e 

co
ns

ta
nt

 o
f p

ro
po

rti
on

al
ity

 is
 e

qu
al

to
 𝑝
𝑞2

.
Th

e 
co

ns
ta

nt
 o

f p
ro

po
rti

on
al

ity
 is

 e
qu

al
to

 
𝑝𝑞

2 .

If 
𝑏

is
do

ub
le

d,
 𝑎

is
 h

al
ve

d.
If 
4

is
 a

dd
ed

 to
 𝑎

, 4
is

 s
ub

tra
ct

ed
 fr

om
 𝑏

.

If 
𝑎

is
 in

cr
ea

se
d 

by
 2
5%

, 𝑏
is

 d
ec

re
as

ed
 b

y 
25
%

.
If 
𝑎

is
 in

cr
ea

se
d 

by
 2
5%

, 𝑏
is

 d
ec

re
as

ed
 b

y 
20
%

.

𝑎
is

 d
ire

ct
ly

 p
ro

po
rti

on
al

 to
 th

e 
re

ci
pr

oc
al

 o
f 𝑏

.
Th

e 
gr

ap
h 

fo
r𝑎

an
d 
𝑏

is
 a

 p
ar

ab
ol

ic
 c

ur
ve

.
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W
or

d
ed

 I
n

ve
rs

e 
P

ro
p

or
ti

on
 P

ro
b

le
m

s 
 Th

e 
sh

ut
te

r 
sp

ee
d,

 𝑆
, 

of
 a

 c
am

er
a 

va
ri
es

 in
ve

rs
el

y 
as

 t
he

 s
iz

e 
of

 t
he

 
ap

er
tu

re
 s

et
tin

g,
 𝑓

. 
W

he
n 

𝑓
=

8,
   𝑆

=
12

5.
 

(a
) 

Fi
nd

 a
 f
or

m
ul

a 
fo

r 
𝑆 

in
 t

er
m

s 
of

 𝑓
. 

(b
) 

H
en

ce
, 

or
 o

th
er

w
is

e,
 c

al
cu

la
te

 t
he

 
va

lu
e 

of
 𝑆

 w
he

n 
𝑓

=
4.

 
  Th

e 
pr

es
su

re
 o

f 
w

at
er

 f
ro

m
 a

 h
os

e 
is

 
in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
th

e 
ho

se
 r

ad
iu

s.
 

Fo
r 

a 
ho

se
 o

f 
ra

di
us

 2
 c

m
, 

th
e 

w
at

er
 

pr
es

su
re

 is
 4

0 
Pa

. 
W

ha
t 

ho
se

 r
ad

iu
s 

do
 

yo
u 

ne
ed

 f
or

 a
 p

re
ss

ur
e 

of
 5

0 
Pa

? 
  Th

e 
am

ou
nt

 o
f 
di

es
el

 a
 v

an
 u

se
s 

is
 

in
ve

rs
el

y 
pr

op
or

tio
na

l t
o 

th
e 

nu
m

be
r 

of
 

m
ile

s 
it 

tr
av

el
s.

 W
he

n 
a 

va
n 

tr
av

el
s 

32
0 

m
ile

s,
 it

 u
se

s 
36

 li
tr

es
 o

f 
di

es
el

. 
H

ow
 

m
uc

h 
di

es
el

 w
ill

 it
 n

ee
d 

to
 t

ra
ve

l 2
00

 
m

ile
s?

 
  In

 a
 s

ci
en

ce
 e

xp
er

im
en

t,
 𝑝

 is
 f
ou

nd
 t

o 
  
  

be
 in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
𝑡.

 W
he

n 
  
  
  
 

𝑝
=

42
.8

,
𝑡

=
0.

8.
 F

in
d 

𝑡 
w

he
n 

𝑝
=

23
.6

. 
G

iv
e 

yo
ur

 a
ns

w
er

 t
o 

2 
de

ci
m

al
 p

la
ce

s.
 

  Th
e 

lig
ht

 in
te

ns
ity

 𝐼
 o

n 
a 

su
rf

ac
e 

is
 

in
ve

rs
el

y 
pr

op
or

tio
na

l t
o 

th
e 

sq
ua

re
 o

f 
th

e 
di

st
an

ce
 𝑥

 f
ro

m
 t

he
 li

gh
t 

so
ur

ce
. 

W
he

n 
th

e 
su

rf
ac

e 
is

 6
 c

m
 f
ro

m
 t

he
 li

gh
t 

so
ur

ce
, 

th
e 

in
te

ns
ity

 is
 2

40
0.

  
(a

) 
Fi

nd
 t

he
 li

gh
t 

in
te

ns
ity

 w
he

n 
th

e 
su

rf
ac

e 
is

 1
5 

cm
 f
ro

m
 t

he
 li

gh
t 

so
ur

ce
. 

(b
) 

If
 t

he
 li

gh
t 

in
te

ns
ity

 is
 6

00
, 

ho
w

 f
ar

 is
 

th
e 

su
rf

ac
e 

fr
om

 t
he

 li
gh

t 
so

ur
ce

? 
    

W
or

d
ed

 I
n

ve
rs

e 
P

ro
p

or
ti

on
 P

ro
b

le
m

s 
 Th

e 
sh

ut
te

r 
sp

ee
d,

 𝑆
, 

of
 a

 c
am

er
a 

va
ri
es

 in
ve

rs
el

y 
as

 t
he

 s
iz

e 
of

 t
he

 
ap

er
tu

re
 s

et
tin

g,
 𝑓

. 
W

he
n 

𝑓
=

8,
   𝑆

=
12

5.
 

(a
) 

Fi
nd

 a
 f
or

m
ul

a 
fo

r 
𝑆 

in
 t

er
m

s 
of

 𝑓
. 

(b
) 

H
en

ce
, 

or
 o

th
er

w
is

e,
 c

al
cu

la
te

 t
he

 
va

lu
e 

of
 𝑆

 w
he

n 
𝑓

=
4.

 
  Th

e 
pr

es
su

re
 o

f 
w

at
er

 f
ro

m
 a

 h
os

e 
is

 
in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
th

e 
ho

se
 r

ad
iu

s.
 

Fo
r 

a 
ho

se
 o

f 
ra

di
us

 2
 c

m
, 

th
e 

w
at

er
 

pr
es

su
re

 is
 4

0 
Pa

. 
W

ha
t 

ho
se

 r
ad

iu
s 

do
 

yo
u 

ne
ed

 f
or

 a
 p

re
ss

ur
e 

of
 5

0 
Pa

? 
  Th

e 
am

ou
nt

 o
f 
di

es
el

 a
 v

an
 u

se
s 

is
 

in
ve

rs
el

y 
pr

op
or

tio
na

l t
o 

th
e 

nu
m

be
r 

of
 

m
ile

s 
it 

tr
av

el
s.

 W
he

n 
a 

va
n 

tr
av

el
s 

32
0 

m
ile

s,
 it

 u
se

s 
36

 li
tr

es
 o

f 
di

es
el

. 
H

ow
 

m
uc

h 
di

es
el

 w
ill

 it
 n

ee
d 

to
 t

ra
ve

l 2
00

 
m

ile
s?

 
  In

 a
 s

ci
en

ce
 e

xp
er

im
en

t,
 𝑝

 is
 f
ou

nd
 t

o 
  
  

be
 in

ve
rs

el
y 

pr
op

or
tio

na
l t

o 
𝑡.

 W
he

n 
  
  
  
 

𝑝
=

42
.8

,
𝑡

=
0.

8.
 F

in
d 

𝑡 
w

he
n 

𝑝
=

23
.6

. 
G

iv
e 

yo
ur

 a
ns

w
er

 t
o 

2 
de

ci
m

al
 p

la
ce

s.
 

  Th
e 

lig
ht

 in
te

ns
ity

 𝐼
 o

n 
a 

su
rf

ac
e 

is
 

in
ve

rs
el

y 
pr

op
or

tio
na

l t
o 

th
e 

sq
ua

re
 o

f 
th

e 
di

st
an

ce
 𝑥

 f
ro

m
 t

he
 li

gh
t 

so
ur

ce
. 

W
he

n 
th

e 
su

rf
ac

e 
is

 6
 c

m
 f
ro

m
 t

he
 li

gh
t 

so
ur

ce
, 

th
e 

in
te

ns
ity

 is
 2

40
0.

  
(a

) 
Fi

nd
 t

he
 li

gh
t 

in
te

ns
ity

 w
he

n 
th

e 
su

rf
ac

e 
is

 1
5 

cm
 f
ro

m
 t

he
 li

gh
t 

so
ur

ce
. 

(b
) 

If
 t

he
 li

gh
t 

in
te

ns
ity

 is
 6

00
, 

ho
w

 f
ar

 is
 

th
e 

su
rf

ac
e 

fr
om

 t
he

 li
gh

t 
so

ur
ce

? 
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A is directly proportional to B
If A = 5 and B = 100
Find B when A = 4

C is inversely proportional to D
If C = 3 and D = 10
Find C when D = 6

E is directly proportional to F
If E = 14 and F = 56
Find F when E = 10

G is inversely proportional to H
If G = 8 and H = 5
Find H when G = 10

J is directly proportional to K
If J = 7 and K = 56
Find J when K = 80

L is directly proportional to M
If L = 10 and M = 12
Find M when L = 2

N is directly proportional to P
If N = 3 and P = 300
Find P when N = 0.07

Q is inversely proportional to R
If Q = 0.1 and R = 80
Find R when Q = 4

S is directly proportional to T
If S = 6 and T = 2.4
Find S when T = 10

U is inversely proportional to V
If U = 0.8 and V = 0.4
Find U when V = 0.2

W is directly proportional to X
If W = 0.5 and X = 16
Find W when X = 64

Y is inversely proportional to Z
If Y = 0.01 and Z = 4000
Find Z when Y = 0.2
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Direct and Inverse Proportion Revision 

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

𝑦 is directly proportional to 𝑥. 
When 𝑥 = 8, 𝑦 = 40. Find a 
formula for 𝑦 in terms of 𝑥. 

𝐹 is inversely proportional to 𝑡. 
When 𝐹 = 2.5, 𝑡 = 4. Find a 
formula for 𝐹 in terms of 𝑡. 

𝑝 is directly proportional to the 
square of 𝑞. When 𝑞 = 3, 

 𝑝 = 90. Find a formula linking 
𝑝 and 𝑞. 

𝑦 is directly proportional to 𝑥3. 
When 𝑥 = 5, 𝑦 = 2500. Find a 
formula for 𝑦 in terms of 𝑥. 

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

Sketch the graph showing 𝑦 is 
inversely proportional to 𝑥. 

𝑦 is directly proportional to √𝑥. 
When 𝑥 = 4, 𝑦 = 0.5. Find the 
value of 𝑦 when 𝑥 = 64. 

𝑑 is inversely proportional to 
𝑤2. When 𝑤 = 0.5, 𝑑 = 12. Find 
a formula for 𝑑 in terms of 𝑤. 

𝑇 is inversely proportional to 
√𝐿. When 𝐿 = 16, 𝑇 = 25. Find 
the value of 𝐿 when 𝑇 = 10. 

(i) (j) 

The distance 𝑑 travelled by a ball is proportional to the square of 
the time taken, 𝑡. After 4 seconds the ball has travelled 40 m. 

(i) Find a formula linking 𝑑 and t. 
(ii) Find the distance travelled after 7 seconds. 

𝑥 1 2 5 10 20 
𝑦 100 25 4   

 

(i) Find a formula for 𝑦 in terms of 𝑥. 
(ii) Complete the table. 
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a is directly proportional to 
b2. 𝑏 varies directly with 𝑐.
When 𝑎 = 320, 𝑏 = 8 when 
𝑐 = 4. 
Write a formula for 𝑎 in 
terms of 𝑐

𝑑 ∝ 𝑒, 𝑒 ∝ 𝑓3
When 𝑑 = 48, 𝑒 = 32 when 
𝑓 = 2. 
Write a formula for 𝑑 in 
terms of 𝑓

𝑔 varies directly with the 
square of ℎ. 𝑔 also varies 
directly with the cube of 𝑖. 
When 𝑔 = 9, ℎ = 3

2
when 

𝑖 = 3.
Write a formula for ℎ in 
terms of 𝑖

𝑚 ∝ 𝑛, 𝑛 ∝ 𝑝, 2
When 𝑚 = 10, 𝑛 = 4 when 
𝑝 = 6. 
Write a formula for 𝑚 in 
terms of 𝑝

𝑎 ∝ 𝑏2 and 𝑏 ∝ 1
𝑐

Given that 𝑎 = 3. 𝑏 = 1
when 𝑐 = 4.
Write a formula for 𝑎 in
terms of 𝑐

𝑑 varies inversely with the 
square of 𝑒. 𝑒 is inversely 
proportional to 𝑓.
When 𝑑 = 5, 𝑒 = 2 when 
𝑓 = 15.
Write a formula for 𝑑 in 
terms of 𝑓

𝑔 ∝ 1
ℎ

and ℎ ∝ 1
𝑖2

.
Given that 𝑔 = 12, ℎ = 9
when 𝑖 = 2.
Write a formula for 𝑔 in 
terms of 𝑖

𝑚 varies inversely with 𝑝2. 
𝑚 is also inversely 
proportional to the cube 
of 𝑛. 
𝑚 = 8 when 𝑛 = 5 and 𝑝 =
3. 
Write a formula for 𝑝 in 
terms of 𝑛

𝑎2 ∝ 𝑏3 and 𝑏 ∝ 1
𝑐

Given that 𝑎 = 9, 𝑏 = 3
when 𝑐 = 4.
Write a formula for 𝑎 in 
terms of 𝑐

𝑑2 ∝ 𝑒 and 𝑑 ∝ 1
𝑓

Given that 𝑑 = 10, 𝑒 = 20
when 𝑓 = 49.
Write a formula for 𝑒 in 
terms of 𝑓.

𝑎 ∝ 𝑏2, 𝑏 ∝ 1
𝑐
, 𝑐 ∝ 1

𝑑3
, 𝑑 ∝ 3 𝑒

Given that 𝑎 = 9, 𝑏 = 30, 𝑐 = 1
36
, 𝑑 = 12 when 𝑒 = 27.

Write a formula for 𝑎 in terms of 𝑒
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�
   

   
   

   
   
�

!
Di
re
ct/
In
ve
rse

	Pr
op
or
tio
n	

Vi
de
os
	25

4	&
	25

5	o
n	C

or
be
ttm

ath
s

� � 	 Qu
es
tio
n	1

:	
A	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	B.
	

	
	

W
he
n	A

	=	
12
,	B
	=	
3	

	
	

(a
)		F

ind
	a	
for
mu

la	
for
	A	
in	
ter
ms
	of
	B.
	

	
	

(b
)		F

ind
	th
e	v
alu
e	o
f	A
	w
he
n	B

	=	
5	

	
	

(c)
		F
ind

	th
e	v
alu
e	o
f	B
	w
he
n	A

	=	
36
	

	 Qu
es
tio
n	2

:	
C	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	D
.	

	
	

W
he
n	C

	=	
12
5,	
D	
=	5

	
	

	
(a
)		F

ind
	an
	eq
ua
tio
n	f
or
	C	
in	
ter
ms
	of
	D
.	

	
	

(b
)		F

ind
	th
e	v
alu
e	o
f	C
	w
he
n	D

	=	
10
	

	
	

(c)
		F
ind

	th
e	v
alu
e	o
f	D
	w
he
n	C

	=	
75
	

	 Qu
es
tio
n	3

:	
E	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	F.
	

	
	

W
he
n	E

	=	
2,	
F	=
	8	

	
	

(a
)		F

ind
	an
	eq
ua
tio
n	f
or
	E	
in	
ter
ms
	of
	F.
	

	
	

(b
)		F

ind
	th
e	v
alu
e	o
f	E
	w
he
n	F
	=	
30
	

	
	

(c)
		F
ind

	th
e	v
alu
e	o
f	F
	w
he
n	E

	=	
10
0	

	

Qu
es
tio
n	4

:	
y	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	x.
	

	
	

W
he
n	x
	=	
40
0,	
y	=
	10

	
	

	
(a
)		F

ind
	a	
for
mu

la	
for
	y	
in	
ter
ms
	of
	x.
	

	
	

(b
)		C

alc
ula
te	
th
e	v
alu
e	o
f	y
	w
he
n	x
	=	
45
0	

	
	

(c)
		F
ind

	th
e	v
alu
e	o
f	x
	w
he
n	y
	=	
20
0	

	 Qu
es
tio
n	5

:	
y	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	x.
	

	
	

Co
mp

let
e	t
he
	ta
ble
.	

	 	 Qu
es
tio
n	6

:	
y	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	x	

	
	

Co
mp

let
e	t
he
	ta
ble
.	

Qu
es
tio
n	7

:	
Th
e	c
os
t,	C

	po
un
ds
,	o
f	h
iri
ng
	a	
ca
r	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	th
e	n
um

be
r	o
f	d
ay
s,	

	
	

d,	
it	i
s	h
ire
d.	

	
	

W
he
n	d

	=	
5,	
C	=

	18
0	

	
	

(a
)		F

ind
	th
e	v
alu
e	o
f	C
	w
he
n	d

	=	
3	

	
	

(b
)		F

ind
	th
e	v
alu
e	o
f	d
	w
he
n	C

	=	
25
2	

Ex
am

ple
s

W
or
ko
ut
	1
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Fluency Practice
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�
   

   
   

   
   
�

!
Di
re
ct/
In
ve
rse

	Pr
op
or
tio
n	

Vi
de
os
	25

4	&
	25

5	o
n	C

or
be
ttm

ath
s

	 Qu
es
tio
n	8

:	
In
	a	
sp
rin
g,	
th
e	t
en
sio
n	(
T	n

ew
to
ns
)	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	th
e	e
xte
ns
ion

	of
		

	
	

th
e	s
pr
ing

	(y
	cm

).	
	

	
W
he
n	t
he
	te
ns
ion

	is
	18

0	n
ew
to
ns
,	th
e	e
xte
ns
ion

	is
	4c
m.
	

	
	

(a
)		F

ind
	a	
for
mu

la	
for
	T	
in	
ter
ms
	of
	y.
	

	
	

(b
)		W

or
k	o
ut
	th
e	t
en
sio
n	w

he
n	t
he
	ex
ten

sio
n	i
s	3
cm
	

	
	

(c)
		W
or
k	o
ut
	th
e	e
xte
ns
ion

,	w
he
n	t
he
	te
ns
ion

	is
	58

5	n
ew
to
ns
.	

�
	

Qu
es
tio
n	1

:	
T	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	N
.	

	
	

W
he
n	T

	=	
30
,	N
	=	
5.	

	
	

(a
)		F

ind
	an
	eq
ua
tio
n	c
on
ne
cti
ng
	T	
an
d	N

.	
	

	
(b
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	T
	w
he
n	N

	=	
10
	

	
	

(c)
			W

or
k	o
ut
	th
e	v
alu
e	o
f	N
	w
he
n	T

	=	
25
	

	 Qu
es
tio
n	2

:	
w
	is
	in
ve
rse

ly	
pr
op
or
tio
na
l	to

	f	
	

	
W
he
n	f
	=	
12
,	w
	=	
40
	

	
	

(a
)		F

ind
	a	
for
mu

la	
co
nn
ec
tin
g	w

	an
d	f
	

	
	

(b
)		F

ind
	th
e	v
alu
e	o
f	w
	w
he
n	f
	=	
60
	

	 Qu
es
tio
n	3

:	
B	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	y	
	

	
W
he
n	B

	=	
0.8
,	y
	=	
13
	

	
	

(a
)		F

ind
	an
	eq
ua
tio
n	f
or
	B	
in	
ter
ms
	of
	y.
	

	
	

(b
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	B
	w
he
n	y
	=	
5	

	 	 Qu
es
tio
n	4

:	
y	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	x	
	

	
Co
mp

let
e	t
he
	ta
ble
.	

	 Qu
es
tio
n	5

:	
Th
e	n
um

be
r	o
f	d
ay
s,	
D,	
to
	co
mp

let
e	r
es
ea
rch

	is
	in
ve
rse

ly	
pr
op
or
tio
na
l	to

	th
e			

	
	

nu
mb

er
	of
	re
se
ar
ch
er
s,	
R,	
wh

o	a
re
	w
or
kin

g.	
	

	
Th
e	r
es
ea
rch

	ta
ke
s	1
25
	da
ys
	to
	co
mp

let
e	w

he
n	2

4	p
eo
ple
	w
or
k	o
n	i
t.	

	
	

Fin
d	o
ut
	ho
w	
ma

ny
	pe
op
le	
ar
e	n
ee
de
d	t
o	c
om

ple
te	
th
e	r
es
ea
rch

	in
	60

	da
ys
.	

	 Qu
es
tio
n	6

:	
Th
e	v
olu

me
,	V
	lit
re
s,	
wh

ich
	a	
Zix
ed
	m
as
s	o
f	g
as
	oc
cu
pie

s	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	

	
	

to
	its
	pr
es
su
re
,	P
	pa
sc
als
.	

	
	

W
he
n	t
he
	pr
es
su
re
	is
	20

00
00
	pa
sc
als
,	it
s	v
olu

me
	is
	6	
lit
re
s.	

	
	

	
	

	
(a
)		F

ind
	an
	eq
ua
tio
n	c
on
ne
cti
ng
	V	
an
d	P
.	

	
	

(b
)		F

ind
	th
e	v
olu

me
	of
	ga
s	w

he
n	t
he
	pr
es
su
re
	is
	15

00
00
	

	
	

(c)
			F
ind

	th
e	p
re
ss
ur
e	w

he
n	t
he
	vo
lum

e	o
f	g
as
	is
	20

	lit
re
s.	

W
or
ko
ut
	2
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Fluency Practice

Page 204

�
   

   
   

   
   
�

!
Di
re
ct/
In
ve
rse

	Pr
op
or
tio
n	

Vi
de
os
	25

4	&
	25

5	o
n	C

or
be
ttm

ath
s

� 	 Qu
es
tio
n	1

:	
A	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	B²
	

	
	

W
he
n	A

	=	
50
,	B
	=	
5	

	
	

(a
)		F

ind
	a	
for
mu

la	
for
	A	
in	
ter
ms
	of
	B.
	

	
	

(b
)		F

ind
	th
e	v
alu
e	o
f	A
	w
he
n	B

	=	
3	

	
	

(c)
		F
ind

	th
e	v
alu
e	o
f	B
	w
he
n	A

	=	
20
0	

	 Qu
es
tio
n	2

:	
y	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	th
e	s
qu
ar
e	o
f	x
	

	
	

W
he
n	y
	=	
6.4
,	x
	=	
4	

	
	

(a
)		F

ind
	a	
for
mu

la	
for
	y	
in	
ter
ms
	of
	x	

	
	

(b
)		F

ind
	th
e	v
alu
e	o
f	y
	w
he
n	x
	=	
8	

	
	

(c)
		F
ind

	th
e	v
alu
e	o
f	x
	w
he
n	y
	=	
78
.4	

	 Qu
es
tio
n	3

:	
W
	is
	di
re
ctl
y	p
ro
po
rti
on
al	
to
	P³
.	

	
	

W
he
n	P

	=	
2,	
W
	=	
32
	

	
	

(a
)		E

xp
re
ss
	W
	in
	te
rm
s	o
f	P
	

	
	

(b
)		W

ha
t	is
	th
e	v
alu
e	o
f	W

	w
he
n	P

	=	
4?
	

	
	

(c)
		W

ha
t	is
	th
e	v
alu
e	o
f	P
	w
he
n	W

	=	
40
00
?	

	 Qu
es
tio
n	4

:	
Z	i
s	d
ire
ctl
y	p
ro
po
rti
on
	to
	√
x	

	
	

W
he
n	Z
	=	
12
,	x
	=	
36
	

	
	

(a
)		E

xp
re
ss
	Z	
in	
ter
ms
	of
	x	

	
	

(b
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	Z
	w
he
n	x
	=	
12
1	

	
	

(c)
		W
or
k	o
ut
	th
e	v
alu
e	o
f	x
	w
he
n	Z
	=	
18
	

	 Qu
es
tio
n	5

:	
C	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	th
e	c
ub
e	o
f	D
	

	
	

W
he
n	D

	=	
5,	
C	=

	17
5	

	
	

(a
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	C
	w
he
n	D

	=	
6	

	
	

(b
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	D
	w
he
n	C

	=	
47
25
	

	 Qu
es
tio
n	6

:	
y	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
to
	th
e	c
ub
e	r
oo
t	o
f	x
	

	
	

W
he
n	y
	=	
76
00
,	x
	=	
40
96
	

	
	

(a
)		F

ind
	an
	eq
ua
tio
n	c
on
ne
cti
ng
	y	
an
d	x
.	

	
	

(b
)		C

alc
ula
te	
th
e	v
alu
e	o
f	y
	w
he
n	x
	=	
12
5	

	
	

(c)
		C
alc
ula
te	
th
e	v
alu
e	o
f	x
	w
he
n	y
	=	
99
75
	

	 Qu
es
tio
n	7

:	
Th
e	t
ab
le	
sh
ow
s	a
	se
t	o
f	v
alu
es
	fo
r	x
	an
d	y
.	

	
	

y	i
s	d
ire
ctl
y	p
ro
po
rti
on
al	
th
e	t
he
	sq
ua
re
	ro
ot
	of
	x.
	

	
	

Co
mp

let
e	t
he
	ta
ble
	

W
or
ko
ut
	3

©
 C

O
R

BE
TT

M
AT

H
S 

20
19



Fluency Practice
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�
   

   
   

   
   
�

!
Di
re
ct/
In
ve
rse

	Pr
op
or
tio
n	

Vi
de
os
	25

4	&
	25

5	o
n	C

or
be
ttm

ath
s

	 Qu
es
tio
n	8

:	
An
	ob
jec
t	w

he
n	d

ro
pp
ed
,	fa
lls
	d	
me

tre
s	i
n	t
	se
co
nd
s.	

	
	

d	
is	
dir
ec
tly
	pr
op
or
tio
na
l	to

	th
e	s
qu
ar
e	o
f	t
.	

	
	

Th
e	o
bje
ct	
fal
ls	
80
	m
etr
es
	in
	4	
se
co
nd
s.	

	
	

W
or
k	o
ut
	ho
w	
far
	th
e	o
bje
ct	
fal
ls	
in	
9	s
ec
on
ds
.	

	 Qu
es
tio
n	9

:	
Th
e	c
os
t	o
f	a
	ci
rcu

lar
	ta
ble
	is
	di
re
ctl
y	p
ro
po
rti
on
al	
to
	th
e	s
qu
ar
e	o
f	it
s	r
ad
ius
.	

	
	

A	t
ab
le	
wi
th
	a	
ra
diu

s	o
f	4
0c
m	
co
st	
£9
0.	

	
	

W
ha
t	is
	th
e	c
os
t	o
f	a
	ta
ble
	w
ith
	a	
ra
diu

s	o
f	6
0c
m?
	

Qu
es
tio
n	1

0:	
Th
e	m

as
s	o
f	a
	pa
pe
rw
eig
ht
	is
	m
	gr
am

s.	
	

	
Th
e	l
en
gth

	of
	th
e	p
ap
er
we
igh

t	is
	L	
ce
nt
im
etr
es
.	

	
	

m
	is
	di
re
ctl
y	p
ro
po
rti
on
al	
to
	th
e	c
ub
e	o
f	L
.	

	
	

m
	=
	49

68
	w
he
n	L
	=	
12
	

	
	

	
	

	
(a
)		W

or
k	o
ut
	an
	eq
ua
tio
n	c
on
ne
cti
ng
	m
	an
d	L
	

	
	

(b
)		W

or
k	o
ut
	th
e	m

as
s	o
f	a
	pa
pe
rw
eig
ht
	w
ith
	a	
len

gth
	of
	4	
ce
nt
im
etr
es
	

�
	

Qu
es
tio
n	1

:	
y	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	th
e	s
qu
ar
e	o
f	x
.	

	
	

W
he
n	y
	=	
20
0,	
x	=
	2	

	
	

(a
)		F

ind
	an
	eq
ua
tio
n	c
on
ne
cti
ng
	y	
an
d	x
.	

	
	

(b
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	y
	w
he
n	x
	=	
5	

	
	

(c)
		W
or
k	o
ut
	th
e	v
alu
e	o
f	x
	w
he
n	y
	=	
50
	

	 Qu
es
tio
n	2

:	
A	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	th
e	s
qu
ar
e	o
f	B
.	

	
	

W
he
n	A

	=	
2,	
B	=

	3	
	

	
Fin

d	t
he
	va
lue
	of
	A	
wh

en
	B	
=	2

	

	 Qu
es
tio
n	3

:	
W
	is
	in
ve
rse

ly	
pr
op
or
tio
na
l	to

	√
B	

	
	

W
he
n	B

	=	
9,	
W
	=	
9	

	
	

(a
)		E

xp
re
ss
	W
	in
	te
rm
s	o
f	B
	

	
	

(b
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	W

	w
he
n	B

	=	
4	

	
	

(c)
			W

or
k	o
ut
	th
e	v
alu
e	o
f	B
	w
he
n	W

	=	
1	

	 Qu
es
tio
n	4

:	
T	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	th
e	c
ub
e	o
f	L
	

	
	

W
he
n	L
	=	
0.2
,	T
	=	
5	

	
	

(a
)		W

rit
e	a
	fo
rm
ula
	co
nn
ec
tin
g	T
	an
d	L
.	

	
	

(b
)		W

or
k	o
ut
	th
e	v
alu
e	o
f	T
	w
he
n	L
	=	
0.5
	

	
	

(c)
		W
or
k	o
ut
	th
e	v
alu
e	o
f	L
	w
he
n	T

	=	
2	

W
or
ko
ut
	4
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Page 206

�
   

   
   

   
   
�

!
Di
re
ct/
In
ve
rse

	Pr
op
or
tio
n	

Vi
de
os
	25

4	&
	25

5	o
n	C

or
be
ttm

ath
s

	 Qu
es
tio
n	5

:	
q	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	th
e	s
qu
ar
e	o
f	t
.	

	
	

W
he
n	q

	=	
7.5
,	t	
=	1

.6	
	

	
(a
)		C

alc
ula
te	
th
e	v
alu
e	o
f	q
	w
he
n	t
	=	
8	

	
	

(b
)		C

alc
ula
te	
th
e	v
alu
e	o
f	t
	w
he
n	q

	=	
1.8
75
	

	 Qu
es
tio
n	6

:	
y	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	th
e	c
ub
e	r
oo
t	o
f	x
	

	
	

W
he
n	y
	=	
25
00
,	x
	=	
64
	

	
	

(a
)	F
ind

	th
e	v
alu
e	o
f	y
	w
he
n	x
	=	
8	

	
	

(b
)	F
ind

	th
e	v
alu
e	o
f	x
	w
he
n	y
	=	
20
00
	

	 Qu
es
tio
n	7

:	
Th
e	t
ab
le	
sh
ow
s	a
	se
t	o
f	v
alu
es
	fo
r	x
	an
d	y
.	

	
	

y	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	th

e	t
he
	sq
ua
re
	of
	x.
	

	
	

(a
)		F

ind
	th
e	e
qu
ati
on
	fo
r	y
	in
	te
rm
s	o
f	x
	

	
	

(b
)		F

ind
	th
e	m

iss
ing

	va
lue
	

Qu
es
tio
n	8

:	
Th
e	f
or
ce
,	F
	ne
wt
on
s,	
ex
er
ted

	by
	a	
ma

gn
et	
on
	a	
me

tal
	ob
jec
t	is
	in
ve
rse

ly	
	

	
	

	
pr
op
or
tio
na
l	to

	th
e	s
qu
ar
e	o
f	t
he
	di
sta
nc
e	d
	cm

	

	
	

W
he
n	t
he
	d	
=	2

cm
,		F
	=	
60
N	

	
	

(a
)		E

xp
re
ss
	F	
in	
ter
ms
	of
	d	

	
	

(b
)		F

ind
	th
e	f
or
ce
	w
he
n	t
he
	di
sta
nc
e	b
etw

ee
n	t
he
	m
ag
ne
t	a
nd
	th
e	m

eta
l	o
bje
ct	
	

	
	

				
				
is	
10
cm
	

	
	

(c)
		F
ind

	th
e	d
ist
an
ce
	be
tw
ee
n	t
he
	m
ag
ne
t	a
nd
	th
e	m

eta
l	o
bje
ct	
wh
en
	th
e	f
or
ce
	

	
	

				
				
is	
15
N	

Qu
es
tio
n	9

:	
Th
e	t
im
e	t
ak
en
,	t,
	fo
r	p
as
se
ng
er
s	t
o	b
e	c
he
ck
ed
-in
	fo
r	a
	Zli
gh
t	is
	in
ve
rse

ly	
	

	
	

	
pr
op
or
tio
na
l	to

	th
e	s
qu
ar
e	o
f	t
he
	nu

mb
er
	of
	st
aff
,	s,
	w
or
kin

g	

	
	

It	
tak

es
	30

	m
inu

tes
	fo
r	p
as
se
ng
er
s	t
o	b
e	c
he
ck
ed
-in
	w
he
n	5

	st
aff
	ar
e	w

or
kin

g.	

	
	

(a
)		F

ind
	an
	eq
ua
tio
n	c
on
ne
cti
ng
	t	a
nd
	s.	

	
	

(b
)		H

ow
	lo
ng
	w
ou
ld	
it	t
ak
e	t
o	c
he
ck
-in
	th
e	p
as
se
ng
er
s	w

ith
	3	
sta
ff	w

or
kin

g?
	

�
	

	 Qu
es
tio
n	1

:		
C	a
nd
	D
	ar
e	p
os
iti
ve
	nu

mb
er
s.	

	
	

C	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	D
.	

	
	

W
he
n	C

	=	
7,	
D	
=	2

8.	
	

	
Fin

d	t
he
	va
lue
	of
	C	
wh

en
	C	
=	D

	

Ap
ply
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�
   

   
   

   
   
�

!
Di
re
ct/
In
ve
rse

	Pr
op
or
tio
n	

Vi
de
os
	25

4	&
	25

5	o
n	C

or
be
ttm

ath
s

	 Qu
es
tio
n	2

:	
Th
e	f
or
ce
,	F
	ne
wt
on
s,	
ex
er
ted

	by
	a	
ma

gn
et	
on
	a	
me

tal
	ob
jec
t	is
	in
ve
rse

ly	
	

	
	

	
pr
op
or
tio
na
l	to

	th
e	s
qu
ar
e	o
f	t
he
	di
sta
nc
e	d
	cm

	
	

	
W
he
n	d

	=	
4c
m,
	F	
=	3

00
N.
	

	
	

Ex
pla
in	
wh

at	
ha
pp
en
s	t
o	F
,	w
he
n	d

	is
	ha
lve
d.	

	 Qu
es
tio
n	3

:	
W
	is
	di
re
ctl
y	p
ro
po
rti
on
al	
to
	th
e	c
ub
e	o
f	y
.	

	
	

Ha
rry

	sa
ys
	th
at	
wh

en
	y	
is	
ha
lve
d,	
th
e	v
alu
e	o
f	W

	is
	di
vid

ed
	by
	10

.	

	
	

Ex
pla
in	
wh
y	H

ar
ry
	is
	w
ro
ng
.	

	 Qu
es
tio
n	4

:	
y	i
s	i
nv
er
se
ly	
pr
op
or
tio
na
l	to

	x.
	

	
	

y	a
nd
	x	
ar
e	p
os
iti
ve
	qu

an
tit
ies
.	

	
	

W
he
n	y
	=	
20
0,	
x	=
	64

	

	
	

(a
)		E

xp
re
ss
	y	
in	
ter
ms
	of
	x	

	
	

(b
)		S

ke
tch

	a	
gr
ap
h	o
f	t
he
	re
lat
ion

sh
ip	
be
tw
ee
n	y
	an
d	x
	

	
	

	
	

(c)
			C
alc
ula
te	
th
e	v
alu
e	o
f	x
,	w
he
n	y
	is
	tw

ice
	as
	bi
g	a
s	x
.	

	 Qu
es
tio
n	5

:	
Th
es
e	g
ra
ph
s	r
ep
re
se
nt
	fo
ur
	di
ffe
re
nt
	ty
pe
s	o
f	p
ro
po
rti
on
ali
ty.
	

	
	

Ma
tch

	ea
ch
	ty
pe
	of
	pr
op
or
tio
na
lit
y	t
o	t
he
	co
rre
ct	
gr
ap
h.	
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! Direct/Inverse	Proportion	
Videos	254	&	255	on	Corbettmaths

Question	6:	 The	time	taken,	t,	for	the	waiters	in	a	restaurant	to	serve	food	to	the	guest	at	a		
	 	 wedding	is	inversely	proportional	to	the	square	of	the	number	of	waiters,	w,		
	 	 working	

	 	 It	takes	90	minutes	for	the	food	to	be	served	when	6	waiters	are	working.	

	 	 What	is	the	minimum	number	of	waiters	needed	so	that	the	time	taken	to	serve	
	 	 the	food	is	under	30	minutes?	

	
Question	7:	 A	is	directly	proportional	to	the	cube	root	of	B.	
	 	 B	is	increased	by	60%.	
	 	 Work	out	the	percentage	increase	in	A.	

Question	8:	 a	is	directly	proportional	to	the	cube	of	c.	
	 	 w	is	inversely	proportional	the	the	square	root	of	a	

	 	 When	c	=	2,	a	=	48	
	 	 When	a	=	9,	w	=	2400	

	 	 Find	the	value	of	w	when	c	=	6		

	
Question	9:	 x	is	directly	proportional	to	w²	
	 	 When	w	=	4,	x	=	48	

	 	 y	is	inversely	proportional	to	x³	
	 	 When	x	=	2,	y	=	14	

	 	 Find	a	formula	for	y	in	terms	of	w.	
	 	 Give	your	answer	in	its	simplest	form.	

	
	

� 	
Answers

© CORBETTMATHS 2019

Click	here
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F
  P

ro
po

rti
on

 a
nd

 g
ra

ph
s

Le
ar
n 
by
 
he
ar
t

y

x

If 
y 

is
 d

ir
ec

tl
y  

pr
op

or
tio

na
l t

o 
x,

th
e 

gr
ap

h 
is

 a
 s

tr
ai

g
h

t
lin

e 
th

ro
u

g
h

 t
h

e 
o

ri
g

in
.

th
e 

eq
ua

tio
n 

is
 y

=
kx

w
he

re
 k

 is
 a

 n
um

be
r.

If 
y 

is
 in

ve
rs

el
y  

pr
op

or
tio

na
l t

o 
x,

th
e 

gr
ap

h 
is

 a
 c

u
rv

e
as

 s
h

o
w

n
.

th
e 

eq
ua

tio
n 

is
 y

=
k x

w
he

re
 k

 is
 a

 n
um

be
r.

y

x

ex
er
ci
se

1.
W

hi
ch

 o
n

e  
of

 th
e 

fo
llo

w
in

g 
sh

ow
s 

a 
gr

ap
h 

w
he

re
 x

 a
nd

 y
 a

re
 d

ir
ec

tl
y  

pr
op

or
tio

na
l?

a)
b)

c)
y

x

y

x

y

x

2.
W

hi
ch

 o
n

e  
of

 th
e 

fo
llo

w
in

g 
sh

ow
s 

a 
gr

ap
h 

w
he

re
 x

 a
nd

 y
 a

re
 in

ve
rs

el
y  

pr
op

or
tio

na
l?

a)
b)

c)
y

x

y

x

y

x

3.
Fo

r e
ac

h 
eq

ua
tio

n,
 d

ec
id

e 
w

he
th

er
 x

 a
nd

 y
 a

re
 d

ir
ec

tl
y 

p
ro

p
o

rt
io

n
al

, i
n

ve
rs

el
y 

p
ro

p
o

rt
io

n
al

, o
r n

ei
th

er
.

a)
y

=
3 x

+
1

b)
y

=
4 x

c)
y

=
0.

5 x

d)
y

=
1 2
x

e)
y

=
6 x

2
f)

y
=

2 x

g)
y

=
3 x

+
5

h)
y

=
9 x

i)
y

=
5 x

P
ag

e 
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w
w

w
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P
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y

x

4.
A

 g
ra

ph
 is

 s
ho

w
n 

to
 th

e 
rig

ht
.

Je
ss

ic
a 

sa
ys

" y
 is

 d
ire

ct
ly

 p
ro

po
rti

on
al

 to
 x

"

E
xp

la
in

 h
ow

 y
ou

 c
an

 te
ll 

Je
ss

ic
a 

is
 w

ro
ng

.

5.
Fo

ur
 e

qu
at

io
ns

 a
re

 s
ho

w
n.

k 
is

 a
 c

on
st

an
t i

n 
ea

ch
 e

qu
at

io
n.

y
=
k x

y
=

1
x

+
k

y
=
kx

y
=
k

+
x

a)
In

 w
hi

ch
 e

qu
at

io
n 

ar
e 
x 

an
d 
y 

di
re

ct
ly

 p
ro

po
rti

on
al

?

b)
In

 w
hi

ch
 e

qu
at

io
n 

ar
e 
x 

an
d 
y 

in
ve

rs
el

y 
pr

op
or

tio
na

l?

6.
Fo

r e
ac

h 
gr

ap
h,

 d
ec

id
e 

w
he

th
er

 x
 a

nd
 y

 a
re

 d
ir

ec
tl

y 
p

ro
p

o
rt

io
n

al
, i

n
ve

rs
el

y 
p

ro
p

o
rt

io
n

al
, o

r n
ei

th
er

.
a)

b)
c)

d)
e)

f)

y

x

y

x

y

x

y

x

y

x

y

x

G
  P

ro
po

rti
on

al
 li

m
its

ex
am

pl
e

A
t a

 p
la

yg
ro

up
, a

t l
ea

st
 1

 a
du

lt 
is

 n
ee

de
d 

fo
r e

ve
ry

 6
 c

hi
ld

re
n.

a)
If 

th
er

e 
ar

e 
5 

ad
ul

ts
, w

or
k 

ou
t t

he
 

gr
ea

te
st

 p
os

si
bl

e 
nu

m
be

r o
f c

hi
ld

re
n.

b)
If 

th
er

e 
ar

e 
20

 c
hi

ld
re

n,
 w

or
k 

ou
t

th
e 

le
as

t n
um

be
r o

f a
du

lts
 re

qu
ire

d.

3 
ad

ul
ts

 fo
r 

up
 t

o 
18

 c
hi

ld
re

n
4 

ad
ul

ts
 fo

r 
up

 t
o 

24
 c

hi
ld

re
n

1 
ad

ul
t 

fo
r 

up
 t

o 
6 

ch
ild

re
n

5 
ad

ul
ts

 fo
r 

up
 t

o 
30

 c
hi

ld
re

n

4 
ad

ul
ts

30
 c

hi
ld

re
n

P
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!
Co
ns
tru
cti
on
s:	
Bi
se
cto
rs	

Vi
de
o	7
2	a
nd
	78

	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Dr
aw
	a	
8c
m	
lin
e	a
nd
	co
ns
tru
ct	
its
	pe
rp
en
dic
ula
r	b
ise
cto
r	

Qu
es
tio
n	2

:	
Dr
aw
	a	
6c
m	
lin
e	a
nd
	co
ns
tru
ct	
its
	pe
rp
en
dic
ula
r	b
ise
cto
r	

Qu
es
tio
n	3

:	
Dr
aw
	th
e	f
oll
ow
ing

	an
gle
s	a
nd
	co
ns
tru
ct	
th
eir
	an
gle
	bi
se
cto
rs.
	

(a
)	6

0°
	

	
(b
)		4

0°
				
				
				
				
				
				
		(c
)		9

0°
	

	
(d
)		1

10
°	

(e
)	1

50
°	

				
				
				
		(f
)		5

4°
	

				
				
				
		(g

)		2
20
°	

� Qu
es
tio
n	1

:	
(i)
		D
ra
w	
a	t
ria
ng
le.
	

	
	

(ii
)		C

on
str
uc
t	t
he
	pe
rp
en
dic
ula
r	b
ise
cto
r	f
or
	ea
ch
	si
de
	of
	th
e	t
ria
ng
le.
	

	
	

(ii
i)	
	U
sin
g	w

he
re
	th
e	p
er
pe
nd
icu
lar
	bi
se
cto
rs	
me

et	
as
	th
e	c
en
tre
,	d
ra
w	
th
e		

	
	

				
				
	ci
rcl
e	t
ha
t	p
as
se
s	t
hr
ou
gh
	ea
ch
	ve
rte
x	o
f	t
he
	tr
ian

gle
.	

Qu
es
tio
n	2

:	
Cr
ea
te	
a	s
to
ry
bo
ar
d	t
o	s
ho
w	
ho
w	
to
	co
ns
tru
ct	
th
e	p
er
pe
nd
icu
lar
	bi
se
cto
r	o
f	a
		

	
	

lin
e.	
Cle

ar
ly	
an
no
tat
e	e
ac
h	s
tag

e.	
Qu
es
tio
n	3

:			
	Cr
ea
te	
a	s
to
ry
bo
ar
d	t
o	s
ho
w	
ho
w	
to
	co
ns
tru
ct	
th
e	a
ng
le	
bis
ec
to
r	o
f	a
	gi
ve
n	a
ng
le.
	

	
	

Cle
ar
ly	
an
no
tat
e	e
ac
h	s
tag

e.	
Qu
es
tio
n	4

:	
Ca
n	y
ou
	sp
ot
	an
y	m

ist
ak
es
	in
	th
e	q
ue
sti
on
s	b
elo
w?
	

	 �
				
				
				
				
	�

	

�
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Perpendicular Bisectors and Angle Bisectors 

(a) (b) (c) 

Complete the perpendicular bisector of the 
line AB 

 

Construct the perpendicular bisector of the 
line CD 

 

Construct the perpendicular bisector of the 
line EF 

 

(d) (e) (f) 

Complete the bisector of the angle ABC 

 

Construct the bisector of the angle DEF 

 

Construct the bisector of the angle GHJ 
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C
on

st
ru

ct
in

g
 P

er
p

en
d

ic
u

la
rs

 a
n

d
 B

is
ec

to
rs

  

(a
) 

(b
) 

C
on

st
ru

ct
 t

he
 b

is
ec

to
r 

of
 t

he
 a

ng
le

 B
A
C
. 

  

C
on

st
ru

ct
 t

he
 p

er
pe

nd
ic

ul
ar

 b
is

ec
to

r 
of

 t
he

 
lin

e 
X
Y.

 
  

(c
) 

(d
) 

C
on

st
ru

ct
 t

he
 p

er
pe

nd
ic

ul
ar

 t
o 

th
e 

lin
e 

A
B
 

th
at

 p
as

se
s 

th
ro

ug
h 

po
in

t 
P.

  
 

C
on

st
ru

ct
 t

he
 p

er
pe

nd
ic

ul
ar

 t
o 

th
e 

lin
e 

C
D

 
th

at
 p

as
se

s 
th

ro
ug

h 
po

in
t 

P.
 

 

 

×
 

𝐵
 

𝐴 

𝐶 

𝐶 

𝐷
 

𝑃 

×
 

𝑃 

𝐵
 

𝐴 

𝑋
 

𝑌 



Fluency Practice

Page 230

Worded constructions of
perpendicular and angle bisectors

Q10 Draw a near vertical line of length 6cm. Using a compass and ruler only, 
construct its perpendicular bisector.

Q11 Draw a line 8cm in length. Using a compass and ruler only, construct its 
perpendicular bisector.

Q12 Using a protractor, draw an angle of 64o. Using a compass and ruler only, 
construct its angle bisector. Check your answer by measuring the two 
angles formed.

Q13 Using a protractor, draw an angle of 120o. Using a compass and ruler 
only, construct its angle bisector. Check your answer by measuring the 
two angles formed.

Q14 Draw a triangle and construct the perpendicular bisector of each side.  
Draw the smallest possible circle that does not enter the triangle.

Q15 Draw another triangle and construct the angle bisector of each vertex.  
Draw the largest possible circle that does not exit the triangle.

Worded constructions of
perpendicular and angle bisectors

Q10 Draw a near vertical line of length 6cm. Using a compass and ruler only, 
construct its perpendicular bisector.

Q11 Draw a line 8cm in length. Using a compass and ruler only, construct its 
perpendicular bisector.

Q12 Using a protractor, draw an angle of 64o. Using a compass and ruler only, 
construct its angle bisector. Check your answer by measuring the two 
angles formed.

Q13 Using a protractor, draw an angle of 120o. Using a compass and ruler 
only, construct its angle bisector. Check your answer by measuring the 
two angles formed.

Q14 Draw a triangle and construct the perpendicular bisector of each side.  
Draw the smallest possible circle that does not enter the triangle.

Q15 Draw another triangle and construct the angle bisector of each vertex.  
Draw the largest possible circle that does not exit the triangle.
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!
Co
ns
tru
cti
on
s:	
Fu
rth
er
	

Vi
de
os
	79

,	8
0	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

�
 		

*T
he
re
	is
	a	
tem

pla
te	
for
	ea
ch
	qu

es
tio
n	a
t	t
he
	en
d	o
f	t
his
	ex
er
cis
e	i
f	p
re
fer
re
d.

Qu
es
tio
n	1

:		
(a
)			
Sk
etc
h	t
he
	di
ag
ra
m	
be
low

.	
	

	
(b
)			
Us
ing

	a	
ru
ler
	an
d	c
om

pa
ss
es
,	c
on
str
uc
t	t
he
	pe
rp
en
dic
ula
r	t
o	A

B	t
ha
t	

	
	

				
				
	pa
ss
es
	th
ro
ug
h	t
he
	po
int
	C.
	

Qu
es
tio
n	2

:		
(a
)			
Sk
etc
h	t
he
	di
ag
ra
m	
be
low

.	
	

	
(b
)			
Us
ing

	a	
ru
ler
	an
d	c
om

pa
ss
es
,	c
on
str
uc
t	t
he
	pe
rp
en
dic
ula
r	t
o	D

E	t
ha
t	

	
	

				
				
	pa
ss
es
	th
ro
ug
h	t
he
	po
int
	F.
	

Qu
es
tio
n	3

:		
(a
)			
Sk
etc
h	t
he
	di
ag
ra
m	
be
low

.	
	

	
(b
)			
Us
ing

	a	
ru
ler
	an
d	c
om

pa
ss
es
,	c
on
str
uc
t	t
he
	pe
rp
en
dic
ula
r	f
ro
m	
th
e	l
ine

	GH
	

	
	

				
				
	to
	th
e	p
oin

t	I
.	

Qu
es
tio
n	4

:		
(a
)			
Sk
etc
h	t
he
	di
ag
ra
m	
be
low

.	
	

	
(b
)			
Us
ing

	a	
ru
ler
	an
d	c
om

pa
ss
es
,	c
on
str
uc
t	t
he
	pe
rp
en
dic
ula
r	f
ro
m	
th
e	l
ine

	JK
	

	
	

				
				
	to
	th
e	p
oin

t	L
.	

W
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!
Co
ns
tru
cti
on
s:	
Fu
rth
er
	2	

Vi
de
os
	73

,	7
4	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� �
 		

*T
he
re
	is
	a	
tem

pla
te	
for
	qu

es
tio
ns
	1	
an
d	5

	at
	th
e	e
nd
	of
	th
is	
ex
er
cis
e	i
f	p
re
fer
re
d.

Qu
es
tio
n	1

:		
(a
)			
Sk
etc
h	t
he
	di
ag
ra
m	
be
low

.	
	

	
(b
)			
Us
ing

	a	
ru
ler
	an
d	c
om

pa
ss
es
,	c
on
str
uc
t	t
he
	eq
uil
ate
ra
l	tr
ian

gle
	AB

C	

	 Qu
es
tio
n	2

:	
DE
F	i
s	a
n	e
qu
ila
ter
al	
tri
an
gle
	w
ith
	si
de
	le
ng
th
	5c
m.
	

	
	

Co
ns
tru
ct	
tri
an
gle
	D
EF
.	

Qu
es
tio
n	3

:	
Co
ns
tru
ct	
an
	eq
uil
ate
ra
l	tr
ian

gle
	w
ith
	si
de
	le
ng
th
	of
	8c
m.
	

Qu
es
tio
n	4

:	
AB
C	i
s	a
n	e
qu
ila
ter
al	
tri
an
gle
	w
ith
	si
de
	le
ng
th
	9c
m.
	

	
	

(a
)	C
on
str
uc
t	A
BC
	

	
	

(b
)	C
on
str
uc
t	t
he
	pe
rp
en
dic
ula
r	b
ise
cto
r	o
f	t
he
	lin

e	A
B	

	
	

(c)
		C
on
str
uc
t	t
he
	pe
rp
en
dic
ula
r	b
ise
cto
r	o
f	t
he
	lin

e	B
C	

	
	

(d
)		L

ab
el	
th
e	p
oin

t	w
he
re
	th
e	t
wo
	pe
rp
en
dic
ula
r	b
ise
cto
rs	
me

t,	D
.	

	 Qu
es
tio
n	5

:	
Us
e	a
	ru
ler
	an
d	c
om

pa
ss
es
	to
	co
ns
tru
ct	
a	r
eg
ula
r	h
ex
ag
on
	th
at	
is	
ins
cr
ibe
d	i
n		

	
	

th
e	c
irc
le	
be
low

.	

Qu
es
tio
n	6

:	
(a
)		U

sin
g	c
om

pa
ss
es
,	d
ra
w	
a	c
irc
le	
wi
th
	ra
diu

s	5
cm
.	

	
	

(b
)	C
on
str
uc
t	a
	re
gu
lar
	he
xa
go
n	t
ha
t	is
	in
sc
rib
ed
	in
	th
e	c
irc
le.
	

Qu
es
tio
n	7

:	
Co
ns
tru
ct	
a	r
eg
ula
r	h
ex
ag
on
	w
ith
	si
de
	le
ng
th
	of
	6c
m.
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�                �

! Constructing	Angles	
Videos	68,	69,	70,	71	on	www.corbettmaths.com

�

�

Question	1:	 Construct	an	equilateral	triangle	with	side	length	8cm.	

Question	2:	 Construct	a	60°	angle	

Question	3:	 Construct	a	90°	angle	

Question	4:	 Construct	a	30°	angle	

Question	5:	 Construct	a	120°	angle	

Question	6:	 Construct	a	45°	angle	

Question	7:	 Construct	a	15°	angle	

Question	8:	 Construct	a	22.5°	angle	

Question	9:	 Construct	the	following	triangles.	
	 	 You	may	only	use	a	pencil,	ruler	and	compasses.	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	 	 	 	 	

	
	

(d)	 	 	 	 	 	(e)	

	

� 	

Examples

Workout

Answers

© CORBETTMATHS 2018

Click	here

Click	here



Fluency Practice

Page 244



Fluency Practice

Page 245



Fluency Practice

Page 246



Fluency Practice

Page 247



Fluency Practice

Page 248

Constructing Triangles 
(a) (b) (c) 

Construct this triangle 
using a ruler and 

protractor. 

Construct this 
triangle using a ruler 

and protractor. 

Construct this triangle 
using a ruler and 

protractor. 

(d) (e) (f) 
Construct this 

triangle using a 
ruler and protractor. 

Construct this triangle 
using a ruler and 

compasses. 
 

Construct this triangle 
using a ruler and 

compasses. 
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C
on

st
ru

ct
in

g
 T

ri
an

gl
es

 
 C
on

st
ru

ct
 t

he
 f
ol

lo
w

in
g 

tr
ia

ng
le

s.
 

(a
) 

 
 

(b
)  

      
(c

) 
       C
on

st
ru

ct
 t

he
 f
ol

lo
w

in
g 

tr
ia

ng
le

s.
 

(a
) 

 
 

 
  
  

 
   

  
(b

) 
        (a

) 
In

 t
he

 t
ri
an

gl
e 

𝐴𝐵
𝐶,

 𝐴
𝐵

 is
 7

 𝑐
𝑚

, 

𝐵𝐶
 is

 6
 𝑐

𝑚
 a

nd
 a

ng
le

 𝐴
𝐵𝐶

 is
 6

5°
. 

M
ak

e 
an

d 
ac

cu
ra

te
 c

on
st

ru
ct

io
n 

of
 t

he
 t

ri
an

gl
e.

 
(b

) 
In

 t
he

 t
ri
an

gl
e 

𝐷
𝐸𝐹

, 
𝐷

𝐸 
is

 6
 𝑐

𝑚
, 

𝐸𝐹
 

is
 8

 𝑐
𝑚

 a
nd

 𝐷
𝐹 

is
 1

0 
𝑐𝑚

. 
M

ak
e 

an
 

ac
cu

ra
te

 c
on

st
ru

ct
io

n 
of

 t
he

 t
ri
an

gl
e.

 
M

ea
su

re
 t

he
 a

ng
le

 𝐷
𝐸𝐹

. 

 In
 t

he
 t

ri
an

gl
e 

𝐾
𝐿𝑀

, 
𝐾

𝐿 
is

 7
 𝑐

𝑚
, 

𝐿𝑀
 is

 

8 
𝑐𝑚

 a
nd

 a
ng

le
 𝐿

𝐾
𝑀

 is
 4

0°
. 

C
on

st
ru

ct
 

th
e 

tw
o 

po
ss

ib
le

 t
ri
an

gl
es

 a
cc

ur
at

el
y.

 
M

ea
su

re
 t

he
 a

ng
le

 𝐾
𝐿𝑀

 in
 b

ot
h 

tr
ia

ng
le

s.
 

W
ha

t 
do

 y
ou

 n
ot

ic
e?

 

C
on

st
ru

ct
in

g
 T

ri
an

gl
es

 
 C
on

st
ru

ct
 t

he
 f
ol

lo
w

in
g 

tr
ia

ng
le

s.
 

(a
) 

 
 

(b
)  

      
(c

) 
       C
on

st
ru

ct
 t

he
 f
ol

lo
w

in
g 

tr
ia

ng
le

s.
 

(a
) 

 
 

 
  
  

 
   

  
(b

) 
        (a

) 
In

 t
he

 t
ri
an

gl
e 

𝐴𝐵
𝐶,

 𝐴
𝐵

 is
 7

 𝑐
𝑚

, 

𝐵𝐶
 is

 6
 𝑐

𝑚
 a

nd
 a

ng
le

 𝐴
𝐵𝐶

 is
 6

5°
. 

M
ak

e 
an

d 
ac

cu
ra

te
 c

on
st

ru
ct

io
n 

of
 t

he
 t

ri
an

gl
e.

 
(b

) 
In

 t
he

 t
ri
an

gl
e 

𝐷
𝐸𝐹

, 
𝐷

𝐸 
is

 6
 𝑐

𝑚
, 

𝐸𝐹
 

is
 8

 𝑐
𝑚

 a
nd

 𝐷
𝐹 

is
 1

0 
𝑐𝑚

. 
M

ak
e 

an
 

ac
cu

ra
te

 c
on

st
ru

ct
io

n 
of

 t
he

 t
ri
an

gl
e.

 
M

ea
su

re
 t

he
 a

ng
le

 𝐷
𝐸𝐹

. 

 In
 t

he
 t

ri
an

gl
e 

𝐾
𝐿𝑀

, 
𝐾

𝐿 
is

 7
 𝑐

𝑚
, 

𝐿𝑀
 is

 

8 
𝑐𝑚

 a
nd

 a
ng

le
 𝐿

𝐾
𝑀

 is
 4

0°
. 

C
on

st
ru

ct
 

th
e 

tw
o 

po
ss

ib
le

 t
ri
an

gl
es

 a
cc

ur
at

el
y.

 
M

ea
su

re
 t

he
 a

ng
le

 𝐾
𝐿𝑀

 in
 b

ot
h 

tr
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ng
le

s.
 

W
ha

t 
do
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ou
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ot

ic
e?
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Co
ns
tr
uc
ti
ng
 
Tr
ia
ng
le
s

1.
A

S
A

2.
A

S
A

3.
S

A
S

4.
S

A
S

5.
S

S
S

6.
S

S
S

7.
8.

70
°

45
°

6c
m

50
° 6c

m

6c
m

7c
m

3c
m

6c
m

6c
m

C
on

st
ru

ct
 e

ac
h 

tri
an

gl
e 

ac
cu

ra
te

ly
.

50
°

80
°

5c
m

11
0° 4c

m

5c
m 7c

m
4c

m

5c
m

70
°

5c
m

P
ag

e 
1

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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9.
10

.

11
.

12
.

13
.

14
.

15
.

16
.

45
°

5c
m 41

°

6c
m5c

m

50
°

4c
m

68
°

60
°

6c
m

4c
m

6c
m

8c
m

7c
m

55
°

53
°

4c
m

6c
m

H
in

t: 
an

gl
es

in
 a

 tr
ia

ng
le

ad
d 

up
 to

...
?

47
° 5c

m

P
ag

e 
2

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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�
   

   
   

   
   
�

!
Co
ng
ru
en
t	T
ria
ng
les
	

Vi
de
o	6
7	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Th
e	f
oll
ow
ing

	pa
irs
	of
	tr
ian

gle
s	a
re
	co
ng
ru
en
t,	s
tat
e	t
he
	co
nd
iti
on
	th
at	
sh
ow
s		

	
	

th
ey
	ar
e	c
on
gr
ue
nt
.	

	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

	 (g
)	

	
	

	
	

(h
)	

	
	

	
	

(i)
	

	 Qu
es
tio
n	2

:	
Sh
ow
n	a
re
	si
x	t
ria
ng
les
.	

	
	

W
hic
h	t
ria
ng
les
	ar
e	c
on
gr
ue
nt
?	

Ex
am

ple
s

W
or
ko
ut

©
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O
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M
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	he
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�
   

   
   

   
   
�

!
Co
ng
ru
en
t	T
ria
ng
les
	

Vi
de
o	6
7	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	3

:	
In
	tr
ian

gle
	AB

C,	
		A
B	=

	7c
m,
		∠
BA
C	=

	50
°	a
nd
	∠
AB
C	=

	35
°	

	
	

In
	tr
ian

gle
	D
EF
,			
EF
	=	
7c
m,
		∠
DE
F	=
	35

°	a
nd
	∠
DF
E	=

	50
°	

	
	

Ar
e	t
ria
ng
les
	AB

C	a
nd
	D
EF
	co
ng
ru
en
t?	
If	
th
ey
	ar
e,	
sta
te	
th
e	c
on
dit
ion

.	
Qu
es
tio
n	4

:	
In
	tr
ian

gle
	GH

I,		
	GH

	=	
7c
m,
		H
I	=
	4c
m	
an
d	G

I	=
	5c
m.
	

	
	

In
	tr
ian

gle
	JK
L,	
		JK

	=	
7c
m,
		K
L	=
	4.
5c
m	
	an
d	J
L	=
	5c
m.
	

	
	

Ar
e	t
ria
ng
les
	GH

I	a
nd
	JK
L	c
on
gr
ue
nt
?	I
f	t
he
y	a
re
,	s
tat
e	t
he
	co
nd
iti
on
.	

Qu
es
tio
n	5

:	
In
	tr
ian

gle
	M
NO
,			
	∠
MN

O	
=	5

0°
,		∠
NO

M	
=	6

0°
	an
d		
∠O
MN

	=	
70
°	

	
	

In
	tr
ian

gle
	PQ

R,	
				
∠P
QR
	=	
50
°,		
∠Q
RP
	=	
60
°	a
nd
		∠
RP
Q	
=	7

0°
	

	
	

Ar
e	t
ria
ng
les
	M
NO

	an
d	P

QR
	co
ng
ru
en
t?	
If	
th
ey
	ar
e,	
sta
te	
th
e	c
on
dit
ion

.	
Qu
es
tio
n	6

:	
In
	tr
ian

gle
	ST
U,	
			S
U	
=	1

3c
m,
		∠
TS
U	
=	2

0°
	an
d		
∠T
US
	=	
30
°	

	
	

In
	tr
ian

gle
	VW

X,	
		W

X	=
	13

cm
,		∠
W
XV
	=	
30
°	a
nd
	∠
XV
W
	=	
20
°	

	
	

Ar
e	t
ria
ng
les
	ST
U	
an
d	V

W
X	c
on
gr
ue
nt
?	I
f	t
he
y	a
re
,	s
tat
e	t
he
	co
nd
iti
on
.	

�
	

Qu
es
tio
n	1

:	
Ha
nn
ah
	an
d	C

hr
is	
ea
ch
	dr
aw
	a	
tri
an
gle
	w
ith
	on
e	s
ide

	of
	3c
m,
	on
e	a
ng
le	
of	
35
°		

	
	

an
d	o
ne
	an
gle
	of
	80

°.	
	

	
Ha
nn
ah
	sa
ys
	th
eir
	tr
ian

gle
s	m

us
t	b
e	c
on
gr
ue
nt
.	

	
	

Is	
Ha
nn
ah
	co
rre
ct?
	

Qu
es
tio
n	2

:	
Pa
ul	
an
d	G

re
g	e
ac
h	d

ra
w	
a	t
ria
ng
le	
wi
th
	on
e	s
ide

	of
	3c
m,
	on
e	s
ide

	of
	9c
m	
	

	
	

an
d	o
ne
	si
de
	of
	10

cm
.	

	
	

Gr
eg
	sa
ys
	th
eir
	tr
ian

gle
s	m

us
t	b
e	c
on
gr
ue
nt
.	

	
	

Is	
Gr
eg
	co
rre
ct?
	

Qu
es
tio
n	3

:	
Ca
rl	
an
d	M

ich
ae
l	e
ac
h	d

ra
w	
a	t
ria
ng
le	
wi
th
	on
e	a
ng
le	
of	
58
°,	o

ne
	an
gle
	of
	68

°		
	

	
an
d	o
ne
	an
gle
	of
	54

°.	
	

	
Ca
rl	
sa
ys
	th
eir
	tr
ian

gle
s	m

us
t	b
e	c
on
gr
ue
nt
.	

	
	

Is	
Ca
rl	
co
rre
ct?
	

Qu
es
tio
n	4

:	
AB
CD
	is
	a	
pa
ra
lle
log
ra
m.
	

	
	

Pr
ov
e	t
ha
t	t
ria
ng
les
	AB

D	
an
d	B

CD
	ar
e	c
on
gr
ue
nt
.	

Qu
es
tio
n	5

:	
In
	th
e	d
iag
ra
m,
	th
e	l
ine

s	C
E	a
nd
	D
F	i
nt
er
se
ct	
at	
G.	

	
	

CD
	an
d	F
E	a
re
	pa
ra
lle
l	a
nd
	CD

	=	
FE
.	

	
	

Pr
ov
e	t
ha
t	t
ria
ng
les
	CD

G	a
nd
	EF

G	a
re
	co
ng
ru
en
t.	

	 	 �
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s
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Constructing Loci with Bisectors 

(a) (b) (c) 

Complete the perpendicular bisector of the 
line AB and shade the region which is 

closer to B than to A 

 

Construct the perpendicular bisector of the 
line CD and shade the region that is closer 

to C than to D 

 

Shade the region that is closer to F than it 
is to E 

 

(d) (e) (f) 

Complete the bisector of the angle ABC and 
shade the region which is closer to the line 

AB than to the line BC  

 

Construct the bisector of the angle DEF and 
shade the region which is closer to the line 

EF than to the line DE 

 

Shade the region that is closer to the line 
GH than it is to the line HJ 
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Constructing Loci with Circles 

(a) (b) (c) 

The circle drawn with centre A has radius 2 
cm. Shade the region that is less than 2 cm 

from point A. 

 

Draw a circle with centre B and radius 2 cm 
and shade the region which is more than 2 

cm from B. 
 
 
 
 

 

Shade the region that less than 2.5 cm 
from point C. 

 
 
 
 
 

 

(d) (e) (f) 

The two circles at points A and B have radii 
of 1.5 cm. Shade the region which is less 

than 1.5 cm from the line AB. 

 

Draw two circles of radii 2 cm from C and 
D. Shade the region which is more than 2 

cm from the line CD. 
 
 
 

 
 

Shade the region that is less than 1.5 cm 
from the line EF. 
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1. Show all the points that are 4cm from point A 2. Show all the points that are 4cm from point A and 
6cm from point B 

3. Show all the points that are the same distance 
from points A and B 

4. Show all the points that are closer to point A than 
point B
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5. Show all the points that are 4cm from the line 
segment AB 

6. Show all the points that are the same distance 
from the line segments AB and AC

7. Show all the points that are the same distance 
from the line segments AB and AC, and the same 
distance from points A and B

8. Show all the points that are closer to line segment 
AB than AC, and less than 4cm from point A
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3

D

Di
am

on
d 

H
E
IS
T
!

Yo
u’

re
 p

la
nn

in
g 

to
 st

ea
l t

he
 d
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m

on
d 

fr
om

 th
e 

Gr
an

d 
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sin
o 

Va
ul

t!
Fi

nd
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 ro
ut

e 
fr

om
 th

e 
va

ul
t d

oo
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o 
th

e 
di

am
on

d 
av

oi
di

ng
 

th
e 

la
se

rs
an

d 
m

ot
io

n 
de

te
ct

or
s!

La
se

rs
1:

 S
ca

ns
 3

m
 fr

om
 A

C
fr

om
 th

e 
no

rt
h 

w
al

l.
2:

 S
ca

ns
 fr

om
 E

pe
rp

en
di

cu
la

r t
o 

AC
. 

3:
 S

ca
ns

 e
as

t e
qu

id
ist

an
t f

ro
m

 H
I.

4:
 S

ca
ns

 fr
om

 O
, e

qu
id

ist
an

t b
et

w
ee

n 
O

N
&

 O
P.

5:
Sc

an
s p

er
pe

nd
ic

ul
ar

 to
 C

D 
fr

om
 Q

.
B

CA

F

VA
U

LT
 

DO
O

R

E

1 
cm

 =
 1

m

N
M

ot
io

n 
De

te
ct

or
s

1:
 M

on
ito

rs
 3

m
 fr

om
 F

.
2:

 M
on

ito
rs

 2
m

 fr
om

 G
. 

3:
 M

on
ito

rs
 3

.5
m

 fr
om

 th
e 

w
al

l J
K.

 
4:

 M
on

ito
rs

 3
m

 fr
om

 th
e 

w
al

l L
M

. 
5:

 M
on

ito
rs

 2
m

 fr
om

 P
. 

G

H I

J

K

L
M

N

O
P

Q

W
AL

L



Purposeful Practice

Page 276

Shimla is attached to a 4 metre rope 
that is attached to a stake in the ground. 

What numbers can Shimla munch?

Shimla is attached to a 4 metre rope 
that is attached to a rail on top of a fence. 

What numbers can Shimla munch?

Shimla is attached to a 3 metre rope 
that is attached to a rail on top of a triangular fence. 

What numbers can Shimla munch?

1. 2.

3. 4. Shimla is attached to a 4 metre rope 
that is attached to the corner of a shed. 

What numbers can Shimla munch?

1

Shed

3

6 5

24 5

6

1
7

4

3

8

6
1

73

4

5

5

36

1

2

7

4

1 cm = 1 m

2

× × ×

×

28
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×

Shimla is attached to a 5 metre rope 
that is attached to the corner of a shed. 

What numbers can Shimla munch?

Shimla is attached to a 5 metre rope 
that is attached to the corner of a shed. 

What numbers can Shimla munch?

Shimla is attached to a 4 metre rope and 
Shawn is attached to a 4 metre rope. 

Where can they both graze?

5. 6.

7. 8. A pirate has buried some treasure!
It is 4 metres from the tree.

It is equal distance from the rock and the bush.
Where could the treasure be?

7

3
6

5
2

4

5

6

1
7

4 32

1 cm = 1 m

Shed

× ×
1

Shed

Wall

×

8

× × ×
Tree

Rock

Bush

×
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Loci
Max is deciding where to plant a new tree.

On each diagram, mark or shade all the 
possible locations according to the rules.

A) 4m away from the wall.

Wall

Fe
nc

e

H) 5m away from the tree & 
1m from the fence.

Wall

Fe
nc

e

I) 4m away from both the tree & 
the shed.

3 m

Wall

Fe
nc

e

G) 5m or less from the shed.

C) 1m from the wall & 
5m from the fence.

E) 4m or more from the wall 
3m or less from the fence.

B) 2m or less from the fence.

D) 4m away from the wall & 
2m from the shed.

F) Equidistance from the 
fence & the wall.

①

Wall

Fe
nc

e

J) Equidistant from the tree and the shed.
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Loci Jenny is deciding where to dig a well. On each diagram (1cm = 2m), mark or shade all the 
possible locations according to the rules. Use a dotted line if those points are not included.

Wall

Fe
nc

e

C) Equidistant from the tree and the shed 
and more than 5m from the fence.

Shed

Tree

Wall

Fe
nc

e

E) 2 metres closer to the wall 
than to the fence and equidistant from 
the tree and the shed.

Shed

Tree

Fe
nc

e

B) 10m or more from the shed.
Less than 6m from the wall.

ShedTree

Wall

Fe
nc

e

E) Less than 8m from the tree, 
less than 9m from the shed and 
more than 8m from the fence.

Shed

Tree

Wall
Fe

nc
e

A) 4m or less from the fence.
12m or less from the tree.

Shed

Tree

Wall

Fe
nc

e

D) Equidistant from the fence and the wall.
11m or less from the shed.

Shed

Tree

Wall

②
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A treasure chest is buried somewhere on a plot of land 
surrounded by fencing. The land is a square
6m in length. Four people each have a
different treasure map detailing where 
the treasure is buried. Which map has 
smallest area that needs to be checked?

The treasure is closer to the 
fence AB than the fence AD

The treasure is exactly 5m 
from corner D

The treasure is no further 
than 3.2m from the fence CD

The treasure is exactly 2m 
from the centre

6m
A

B C

D


