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Find the value of !. Give your answer to 2 decimal places. Find the value of !. Give your answer to 2 decimal places.

(	$*

30°

5	$*

70°

(	$*

40°

5	$*

60°
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Find the value of !. Give your answer to 2 decimal places. Find the value of !. Give your answer to 2 decimal places.

Dr Frost 465a

(	$*

30°
5	$*

110°

(	$*

40°
5	$*

100°
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Question Label the triangle and 
calculate any angles 

Fill into the formula and cross 
out the part not needed Rearrange the formula Use calculator to find 

missing length. 
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Find the value of #. Give your answer to 2 decimal places. Find the value of #. Give your answer to 2 decimal places.

6 cm

46°

8 cm

3

7 cm

56°

8 cm

3

Dr Frost 465b
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Question Label the triangle  Fill into the formula and cross 
out the part not needed Rearrange the formula Use calculator to find 

missing angle. 
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Find the possible values of #. Give your answer to 2 decimal 
places.

Find the possible values of #. Give your answer to 2 decimal 
places.

8	$*

30°

4.44	$*

6°

16	$*

40°

10.53	$*

6°

Dr Frost 465c
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Find the value of !. Give your answer to 2 decimal places. Find the value of !. Give your answer to 2 decimal places.

Dr Frost 466a

(	$*5	$*

70°
8	$*

(	$*10	$*

60°
16	$*
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Question Label the triangle with 
the angle being used as A Fill into the formula  Use calculator to find 

missing length. 
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Find the value of #. Give your answer to 2 decimal places. Find the value of #. Give your answer to 2 decimal places.

Dr Frost 466c

9	$*5	$*

6°
8	$*

19	$*10	$*

6°
16	$*
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Question Label the triangle with the 
angle being found as A Fill into the formula  Use calculator to find 

missing angle 
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Find the value of the largest angle.

Give your answer correct to 1 decimal place.

Find the value of the largest angle.

Give your answer correct to 1 decimal place.

Dr Frost 466d



Worked Example

Page 40

Determine the value of !

Dr Frost 466h
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Determine the value of %



Review
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Find the value of !

Give your answer correct to 2 decimal places.

Find the value of !

Give your answer correct to 2 decimal places.

Dr Frost 466e
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&'( and &)( are adjoined triangles.

Work out the value of !. Give your answer correct to the 
nearest whole degree.

&'( and &)( are adjoined triangles.

Work out the value of !. Give your answer correct to the 
nearest whole degree.

Dr Frost 466f
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Find the value of !

Give your answer correct to 1 decimal place.

Find the value of !

Give your answer correct to 1 decimal place.

Dr Frost 466g
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Calculate the area of the triangle. Give your answer to 2 
decimal places.

Calculate the area of the triangle. Give your answer to 2 
decimal places.

5	$*

8	$*

30°

4.44	$*

10	$*

16	$*

40°

10.53	$*

Dr Frost 467a
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The triangle &'( has an area of 11.6 cm2

Work out the length of &'
Give your answer correct to 1 decimal place.

The triangle &'( has an area of 19.3 cm2

Work out the length of &'
Give your answer correct to 1 decimal place.

Dr Frost 467f
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The area is 10	01!

Calculate #. Give your answer to 2 decimal places.
The area is 51.42	01!

Calculate #. Give your answer to 2 decimal places.

5	$*

8	$*

6°

10	$*

18	$*

6°

Dr Frost 467h



Fill in the Gaps

Page 54

Tr
ig

on
om

et
ry

 (A
re

a)
 –

 Fi
ll 

In
 T

he
 B

la
nk

s 

Fi
ll 

in
 th

e 
bl

an
ks

 fo
r e

ac
h 

tr
ia

ng
le

 a
nd

 ca
lcu

la
tio

n 
(to

 1d
p)

 b
el

ow
 u

sin
g 

th
e 

ar
ea

 fo
rm

ul
a:

 

 
"#
$%

=
1 2%
(s
in
, 

Sh
ap

e 
Ca

lcu
la

tio
n 

An
sw

er
 

 

"
=
1 2×

				
				
		×
				
				
				
sin

				
				
				
				
° 

"#
$%

=
				
				
				
				
01

!  

 

"
=
1 2×

				
				
		×
				
				
				
sin

				
				
				
				
° 

"#
$%

=
				
				
				
				
01

!  

 

"
=
1 2×

				
				
		×
				
				
				
sin

				
				
				
				
° 

"#
$%

=
				
				
				
				
01

!  

 

"
=
1 2×

8×
5s
in
63
° 

"#
$%

=
				
				
				
				
01

!  

 

"
=
1 2×

13
×	
				
				
			s
in
56
° 

"#
$%

=
38
.80
1
!  

 

"
=
1 2×

23
×
15
sin

				
				
				
				
° 

"#
$%

=
17
2.3

01
!  

 



Worked Example Your Turn

Page 56

In the parallelogram &'()

Find the area of the parallelogram &'()
Give your answer correct to 3 significant figures.

In the parallelogram &'()

Find the area of the parallelogram &'()
Give your answer correct to 3 significant figures.

Dr Frost 467b
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In the kite &'()

Find the area of the kite &'()
Give your answer correct to 3 significant figures.

In the kite &'()

Find the area of the kite &'()
Give your answer correct to 3 significant figures.

Dr Frost 467c
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In the triangle &'(

Write an expression for the area of the triangle &'(. Give your 
answer in the form )!! + 5!, where ) and 5 are surds.

In the triangle &'(

Write an expression for the area of the triangle &'(. Give your 
answer in the form )!! + 5!, where ) and 5 are surds.

Dr Frost 467e
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Find the area of the triangle 678

Give your answer correct to 1 decimal place.

Find the area of the triangle 678

Give your answer correct to 1 decimal place.

Dr Frost 467d
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The triangle &'( has an area of 8 cm2

Work out the length of '(
Give your answer correct to 1 decimal place.

The triangle &'( has an area of 49.8 cm2

Work out the length of '(
Give your answer correct to 1 decimal place.

Dr Frost 467g
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In the triangle &'(

Work out the area of triangle &'(.
Give your answer correct to 1 decimal place.

In the triangle &'(

Work out the area of triangle &'(.
Give your answer correct to 1 decimal place.

Dr Frost 467l
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A shape is made from two triangles &() and &'(

Work out the area of triangle &'(
Give your answer correct to 3 significant figures.

A shape is made from two triangles &() and &'(

Work out the area of triangle &'(
Give your answer correct to 3 significant figures.

Dr Frost 467n
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&'() is a quadrilateral.

The area of triangle &'( = 131 cm2

Work out the area of the quadrilateral &'()
Give your answer correct to 3 significant figures.

&'() is a quadrilateral.

The area of triangle &'( = 272 cm2

Work out the area of the quadrilateral &'()
Give your answer correct to 3 significant figures.

Dr Frost 467o
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&'()5< is a hexagon.

Work out the area of hexagon &'()5<
Give your answer correct to 3 significant figures.

&'()5< is a hexagon.

Work out the area of hexagon &'()5<
Give your answer correct to 3 significant figures.

Dr Frost 467p
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Dr Frost 412a
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Show that
5 sin 30°× cos 30°×	8 tan 30° is an integer

Show that
2 sin 60°×	5 cos 60°×	6 tan 60° is an integer

Dr Frost 412b
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Without a calculator, calculate !: Without a calculator, calculate !:

60°
(	$*

4	$*

30°
(	$*

4	$*
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Without a calculator, calculate !: Without a calculator, calculate !:

60°
4	$*

(	$*

30°
(	$*

4	$*

Dr Frost 412c
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The diagram shows two right-angled triangles FGH and GIH.
FG = 10	m, FH = 9	m and ∠GIH = 30°.

Without using a calculator, work out the length of IH.

The diagram shows two right-angled triangles KLG and LFG.
∠LKG = 60°, KG = 10	cm and	LF = 23	cm.

Without using a calculator, work out the length of FG.

Dr Frost 412d



Extra Notes

Page 83



2 3D Pythagoras’ Theorem and Trigonometry

Page 84



3D Pythagoras’ Theorem

Page 85



Fluency Practice

Page 87

Py
th

ag
Tr

ia
ng

le
s 

in
 a

 B
ox

Ho
w

 m
an

y 
w

ay
s c

an
 y

ou
 jo

in
 3

 v
er

tic
es

 o
f a

 c
ub

oi
d 

to
 

m
ak

e 
a 

rig
ht

-a
ng

le
d 

tr
ia

ng
le

? 
M

ar
k 

th
e 

rig
ht

-a
ng

le
.

Py
th

ag
Tr

ia
ng

le
s 

in
 a

 B
ox

Ho
w

 m
an

y 
w

ay
s c

an
 y

ou
 jo

in
 3

 v
er

tic
es

 o
f a

 c
ub

oi
d 

to
 

m
ak

e 
a 

rig
ht

-a
ng

le
d 

tr
ia

ng
le

? 
M

ar
k 

th
e 

rig
ht

-a
ng

le
.



Worked Example Your Turn
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Shown below is a cube.
a) Calculate the length &(.
b) Calculate the length &M.

Shown below is a cube.
a) Calculate the length ').
b) Calculate the length 'N.



Worked Example Your Turn
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Shown below is a cuboid.
a) Calculate the length &(.
b) Calculate the length &M.

Shown below is a cuboid.
a) Calculate the length &(.
b) Calculate the length &M.

Dr Frost 410b and 410a
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The diagram below shows a prism with a trapezium cross-
section.

Find the length of O&

The diagram below shows a prism with a trapezium cross-
section.

Find the length of O(

Dr Frost 410c
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GIH678 is a triangular prism.
GI = 11 cm, 76 = 15 cm and G7 = 9 cm.
Angle GIH = 90°

Find the length of the line I6.
Give your answer correct to 1 decimal place.

&'()5< is a triangular prism.
&' = 9	m, '( = 10	m and &5 = 13	m.
Angle &'( = 90°.

Find the length of the line (5.
Give your answer correct to 1 decimal place.

Dr Frost 410d
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The diagram below shows a prism with a trapezium cross-
section.

Find the length of O8
Give your answer to 1 decimal place.

The diagram below shows a prism with a trapezium cross-
section.

Find the length of 7(
Give your answer to 1 decimal place.

Dr Frost 410e
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Shown below is a square based pyramid.
a) Find the length ').
b) Find the length 5I.
c) Find the length 5<.

Shown below is a square based pyramid.
a) Find the length ').
b) Find the length 5I.
c) Find the length 5<.

Dr Frost 410f and 410g



3D Trigonometry

Page 95



Worked Example Your Turn
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A cube &'()5<MN has side lengths of 10 cm.
Find the angle between the diagonal &N and the base 5<MN.

A cube &'()5<MN has side lengths of 6 cm.
Find the angle between the diagonal &N and the base 5<MN.
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Calculate the angle between the line <( and the plane &'M<. Calculate the angle between the line <( and the plane &'M<.

Dr Frost 411a

7
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P&'() is a rectangular based pyramid.
Calculate the angle between P( and the plane &'().

P&'() is a rectangular based pyramid.
Calculate the angle between P( and the plane &'().

Dr Frost 411b
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&'()5 is a rectangle-based pyramid.

&' = 145 cm and '( = 75 cm
(5 = 100 cm

Find the size of angle (5&
Give your answer correct to one decimal place.

&'()5 is a square-based pyramid.

&' = '( = 95 m
The perpendicular height of &'()5 is 83 m

Find the size of angle (5&
Give your answer correct to one decimal place.

Dr Frost 411c
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The diagram shows a triangular prism &'()5<

Angle '&< = 90°

&' = 14 cm, <5 = 27 cm and &< = 10 cm

I is the midpoint of '(

Calculate the size of angle between <I and the base &'()
Give your answer correct to one decimal place.

The diagram shows a triangular prism &'()5<

< is vertically above the midpoint of &'

&' = 20 cm, <5 = 36 cm and &< = 13 cm

I is the midpoint of '(

Calculate the size of angle between <I and the base &'()
Give your answer correct to one decimal place.

Dr Frost 411d
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The diagram shows a triangular prism &'()5<

&< = 38 cm and <5 = 57 cm
Angle <'& = 40°

Calculate the size of angle between <( and the base &'()
Give your answer correct to one decimal place.

The diagram shows a triangular prism &'()5<

&< = 32 cm and <5 = 41 cm
Angle <'& = 52°

Calculate the size of angle between <( and the base &'()
Give your answer correct to one decimal place.

Dr Frost 411e
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The diagram shows a triangular prism &'()5<

< is vertically above the midpoint of &'
&' = 45 cm and '( = 67 cm
Angle <'& = 50°

I is the midpoint of 5<

Calculate the length of I'

Give your answer correct to one decimal place.

The diagram shows a triangular prism &'()5<

Angle '&< = 90°
&' = 27 cm and '( = 45 cm
Angle <'& = 28°

I is the midpoint of 5<

Calculate the length of I'

Give your answer correct to one decimal place.

Dr Frost 411f
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The diagram shows a vertical tower !" and two points # and $
Points !, # and $ are on a horizontal plane.
# is due south of ! and $ is due east of !

The tower, !", is 22 m high.
The angle of elevation of " from # is 31°
The angle of elevation of " from $ is 38°

Calculate the distance #$
Give your answer correct to one decimal place.

The diagram shows a vertical tower !" and two points # and $
Points !, # and $ are on a horizontal plane.
# is due south of ! and $ is due east of !

The tower, !", is 13 m high.
The angle of elevation of " from # is 21°
The angle of elevation of " from $ is 25°

Calculate the distance #$
Give your answer correct to one decimal place.

Dr Frost 411i
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The diagram shows a vertical tower !" and two points # and $
Points !, # and $ are on a horizontal plane.
Angle #!$ = 90°

The tower, !", is 46 m high.
!# = 77 m
#$ = 104 m

1 is the point on #$ which is nearest to !

Find the angle of elevation from 1 to the top of the tower.
Give your answer correct to one decimal place.

The diagram shows a vertical tower !" and two points # and $
Points !, # and $ are on a horizontal plane.
Angle #!$ = 90°

The tower, !", is 17 m high.
!# = 20 m
#$ = 28 m

1 is the point on #$ which is nearest to !

Find the angle of elevation from 1 to the top of the tower.
Give your answer correct to one decimal place.

Dr Frost 411j
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The diagram shows the prism !#$123 with cross section triangle !#$.

Angle #2$ = 36°
#2 = 137	m
Angle $!# = 64°
Angle !$# = 47°
Find the length of !#
Give your answer correct to 1 decimal place.

The diagram shows the prism !#$123 with cross section triangle !#$.

CE = 102 cm
#2 = 52 cm
Angle $!# = 66°
Angle !$# = 67°
Find the length of !#
Give your answer correct to 1 decimal place.

Dr Frost 470a
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The diagram shows the triangular based pyramid !#$1

Angle !$# = 45°
!$ = 15 mm
$# = 31 mm
#1 = 25 mm
Angle 1#! = 37°

Find the length of !1

The diagram shows the triangular based pyramid !#$1

Angle !$# = 59°
!$ = 22 mm
$# = 44 mm
#1 = 41 mm
Angle 1#! = 45°

Find the length of !1

Dr Frost 470b
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The diagram below shows the prism !#$123 with cross-section 
triangle !#$

!# = 147 m and #2 = 195 m
Angle $2# = 36° and angle !$# = 55°

Find the size of angle $!#
Give your answer correct to 1 decimal place.

The diagram below shows the prism !#$123 with cross-section 
triangle !#$

!# = 26 m and #2 = 41 m
Angle $2# = 34° and angle !$# = 68°

Find the size of angle $!#
Give your answer correct to 1 decimal place.

Dr Frost 470c



Worked Example Your Turn

Page 109

The diagram shows a rectangle-based pyramid !#$12

!2 = #2 = $2 = 12 = 88 cm
!# = 108 cm and #$ = 80 cm
7 is the midpoint of #$

Find the size of angle 27!
Give your answer correct to 1 decimal place.

The diagram shows a rectangle-based pyramid !#$12

!2 = #2 = $2 = 12 = 245 mm
!# = 199 mm and #$ = 227 mm
7 is the midpoint of #$

Find the size of angle 27!
Give your answer correct to 1 decimal place.

Dr Frost 470d
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The diagrams shows the rectangle-based pyramid !#$12

!# = #2 = $2 = 12 = 61 cm
!# = 47 cm and #$ = 68 cm
7 is the midpoint of #$

Find the area of triangle !72
Give your answer correct to 1 decimal place.

The diagrams shows the cuboid !#$12389

!# = 148 mm, #$ = 118 mm and !2 = 71 mm

Find the area of triangle !$9
Give your answer correct to 1 decimal place.

Dr Frost 470e
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Frost Manor is as pictured, with 5<MN horizontally level.
a) Find the angle between the line &M and the plane &'().
b) Find the angle between the planes <MKL and 5<MN. 

a) Determine the angle between the line &K and the plane 
&'().

b) Determine the angle between the planes <MK and 5<MN.



Worked Example Your Turn

Page 114

The diagram shows a pyramid !#$12 with a square base !#$1

The vertex 2 of the pyramid is vertically above the centre of the base.

!# = #$ = $1 = !1 = 37 cm
The perpendicular height of the pyramid is 31 cm

Calculate the angle between the plane #$2 and the plane !#$1
Give your answer correct to one decimal place.

The diagram shows a pyramid !#$12 with a rectangular base !#$1

The vertex 2 of the pyramid is vertically above the centre of the base.

!# = $1 = 43 cm and #$ = !1 = 46 cm
!2 = #2 = $2 = 12 = 52 cm

Calculate the angle between the plane #$2 and the plane !#$1
Give your answer correct to one decimal place.

Dr Frost 411k
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The diagram below shows the pyramid !#$1: with rectangular base 
!#$1

!# = #$ = $1 = 1! = 134 cm
!: = #: = $: = 1: = 157 cm

Find the non-reflex angle between the plane :!# and the plane :#$
Give your answer correct to 1 decimal place.

The diagram below shows the pyramid !#$: with equilateral triangle 
base !#$

!# = #$ = $1 = 72 mm
!: = #: = $: = 62 mm

Find the non-reflex angle between the plane :!# and the plane :#$
Give your answer correct to 1 decimal place.

Dr Frost 470f
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3 Bearings
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Can this be a Bearing?

Page 122



Intelligent Practice

Page 123
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a) Find the bearing of ' from &
b) Find the bearing of & from '

a) Find the bearing of ' from &
b) Find the bearing of & from '

110°
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a) Find the bearing of 6 from 7
b) Find the bearing of 7 from 6

a) Find the bearing of 6 from 7
b) Find the bearing of 7 from 6

Dr Frost 264b and 264d



Worked Example Your Turn

Page 137

Measure the bearing of Q from R. Measure the bearing of K from L.

Dr Frost 264c
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a) The bearing of ' from & is 030°. What is the bearing of & 
from '?

b) The bearing of ' from & is 130°. What is the bearing of & 
from '?

c) The bearing of ' from & is 230°. What is the bearing of & 
from '?

a) The bearing of ' from & is 250°. What is the bearing of & 
from '?

b) The bearing of ' from & is 050°. What is the bearing of & 
from '?

c) The bearing of ' from & is 150°. What is the bearing of & 
from '?

Dr Frost 264e
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Find the bearing of:

R from Q

Q from R

S from Q

Q from S

Find the bearing of:

R from Q

Q from R

S from Q

Q from S
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Calculate the bearing of ( from & Calculate the bearing of ( from & 
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The diagram shows three points, M, N and K.
The bearing of N from M is 251°.
The bearing of K from N is 040°.
NK = KM

Find the bearing of K from M.

The diagram shows three points, M, N and K.
The bearing of K from N is 051°.
The bearing of N from M is 287°.
NK = KM

Find the bearing of K from M.

Dr Frost 264f
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Worked Example Your Turn

Page 147

a) Work out the bearing of town & from town '
b) Work out the bearing of town ' from town &

a) Work out the bearing of town & from town '
b) Work out the bearing of town ' from town &

Dr Frost 322n



Worked Example Your Turn

Page 148

The diagram shows the position of three towns #, $ and 1

The distance between $ and 1 is 47 km
The distance between $ and # is 52.2 km
The distance between 1 and # is 37.1 km

The bearing of 1 from $ is 201°

Find the bearing of # from $
Give your answer correct to the nearest degree.

The diagram shows the position of three towns <, = and >

The distance between > and < is 95.2 km
The distance between > and = is 86.6 km
The distance between < and = is 92 km

The bearing of < from > is 255°

Find the bearing of = from >
Give your answer correct to the nearest degree.

Dr Frost 469a
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In the diagram, the three towns Abbotsley, Bowden and Cowbridge are 
represented by the letters !, # and $

A plane flies from Abbotsley for 25 km on a bearing of 040° to Bowden.
It then flies from Bowden for 24 km on a bearing of 132° to Cowbridge.
The plane then returns directly to Abbotsley.

Find the total distance travelled by the plane.

In the diagram, the three towns Abercarn, Bagham and Caldmore are 
represented by the letters !, # and $

A helicopter flies from Abercarn for 24 km on a bearing of 044° to 
Bagham.
It then flies from Bagham for 16 km on a bearing of 105° to Caldmore.
The helicopter then returns directly to Abercarn.

Find the total distance travelled by the helicopter.

Dr Frost 469b
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The diagram shows the position of three people 8, 9 and <

< is due north of 9

The bearing of 8 from 9 is 065°
The distance between < and 8	is 207 m.
The distance between 9 and < is 194 m.

Calculate the bearing of 8 from <
Give your answer to the nearest degree.

The diagram shows the position of three people 1, 2 and 3

3 is due north of 2

The bearing of 1 from 2 is 051°
The distance between 3 and D	is 35 m.
The distance between 2 and 3 is 43 m.

Calculate the bearing of 1 from 3
Give your answer to the nearest degree.

Dr Frost 469c



Worked Example Your Turn
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The diagram shows the position of three radio towers <, = and >

= is due north of <

The bearing of > from < is 77°
The bearing of > from = is 131°
The distance between = and > is 209 km.

Find the distance between > and <
Give your answer correct to one decimal place.

The diagram shows the position of three radio towers ", ? and @

@ is due north of ?

The bearing of " from ? is 97°
The bearing of " from @ is 138°
The distance between ? and @ is 94 m.

Find the distance between " and ?
Give your answer correct to one decimal place.

Dr Frost 469d
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There is a lifeguard station at point A and at point B
B is 9 km due east of A

There is a lifeboat at point C
C is on a bearing of 136° from A
C is on a bearing of 195° from B

There is a yacht at point :
: is 9 km due south of A

Find the bearing of C from :
Give your answer correct to the nearest degree.

There are three towns at points A, B and D
B is 67 km due west of A
D is on a bearing of 210° from A
D is on a bearing of 135° from B

A hiker walks due south from A to point C, which is 29 km from D

Find the bearing of D from C
Give your answer correct to the nearest degree.

Dr Frost 469e
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There are three airports at points ", E and ?
E is 465 km due west of "
? is on a bearing of 213° from "
? is on a bearing of 170° from E

A plane flies 450 km due south from " to point @

Find the distance between ? and @
Give your answer correct to one decimal place.

There is a coastguard station at point D and at point A
A is 9 km due west of D

There is a rowing boat at point B
B is on a bearing of 313° from D
B is on a bearing of 32° from A

There is a speedboat at point C
C is 7 km due north of D

Find the distance between B and C
Give your answer correct to one decimal place.

Dr Frost 469f
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The diagram shows the position of three radio towers, !, # and $.
The bearing of ! from # is 195°.
The bearing of # from $ is 64°.
The distance between # and ! is 51 km.
The distance between # and $ is 55 km.

Calculate the area of triangle !#$.
Give your answer correct to 1 decimal place.

The diagram shows the position of three radio towers, !, # and $.
The bearing of # from ! is 167°.
The bearing of ! from $ is 65°.
The distance between ! and # is 29 km.
The distance between ! and $ is 30 km.

Calculate the area of triangle !#$.
Give your answer correct to 1 decimal place.

Dr Frost 469g
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Worked Example Your Turn

Page 158

a) Find the ratio of Green to Blue
b) Write green as a fraction of the whole bar 
c) Write blue as a fraction of the whole bar 
d) Write green as a fraction of blue
e) Write blue as a fraction of green
f) Form a linear equation linking green and blue

Green =
Blue =

a) Find the ratio of Green to Blue
b) Write green as a fraction of the whole bar 
c) Write blue as a fraction of the whole bar 
d) Write green as a fraction of blue
e) Write blue as a fraction of green
f) Form a linear equation linking green and blue

Green =
Blue =
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Worked Example Your Turn
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Given that 3% = 7!, work out the ratio ! ∶ % Given that 9U = 4V, work out the ratio V ∶ U

Dr Frost 224j
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The ratio of ! to % is 4 ∶ 5
Write a linear function involving ! and %

The ratio of V to U is 5 ∶ 3
Write a linear function involving V and U

Dr Frost 224k
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The ratio 5! + 3 ∶ 2% − 1 is equal to 5 ∶ 4
Express ! in terms of %

The ratio a + 1 ∶ 2X + 5 is equal to 5 ∶ 7
Express Y in terms of X

Dr Frost 464a
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Given that 3! − 10 ∶ 9! − 51 = 2 ∶ 3
Find the value of !

Given that 9Y − 4 ∶ 7Y + 21 = 7 ∶ 2
Find the value of Y

Dr Frost 464b
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Given that 7! − 6 ∶ 4! + 12 = 5! − 2 ∶ 5! + 10
Find the possible values of !.

Given that 6Y + 11 ∶ 3Y + 3 = 5Y + 8 ∶ 2Y + 4
Find the possible values of Y.

Dr Frost 464c
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2Y! − 5YX = 12X!, where Y > 0	and X > 0
Find the ratio Y ∶ X in its simplest form.

5U! − 16VU = 16V!, where V > 0	and U > 0
Find the ratio V ∶ U in its simplest form.

Dr Frost 464f
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There are blue counters and white counters in a bag in the 
ratio 4 ∶ 3
10 blue counters are added, and the ratio becomes 2 ∶ 1
Work out how many white counters there are in the bag.

There are black counters and red counters in a bag in the ratio 
3 ∶ 4
20 black counters are removed, and the ratio becomes 1 ∶ 3
Work out how many red counters there are in the bag.

Dr Frost 464d
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There are black counters and red counters in a bag in the ratio 
3 ∶ 7
5 black counters are removed, and 10 red counters are added 
to the bag, and the ratio becomes 2 ∶ 5
Work out the original number of red counters in the bag.

There are white counters and red counters in a bag in the ratio 
3 ∶ 4
10 white counters are removed, and 1 red counter is added to 
the bag, and the ratio becomes 2 ∶ 3
Work out the original number of red counters in the bag.

Dr Frost 464e
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Y, X, 0 and [ are integers with no common factors.
Y ∶ X = 4 ∶ 3
0 ∶ [ = 1 ∶ 6
2Y = 3[
Find Y ∶ X ∶ 0 ∶ [

Y, X, 0 and [ are integers with no common factors.
4Y = 7X
0 ∶ [ = 3 ∶ 2
Y ∶ [ = 4 ∶ 7
Find Y ∶ X ∶ 0 ∶ [

Dr Frost 227k
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Green shapes and purple shapes are used in a game.
Some of the shapes are triangles.
All the other shapes are hexagons.
The ratio of triangles to hexagons is 5 ∶ 2
The ratio of green triangles to purple triangles is 3 ∶ 5
Work out the fraction of shapes that are green triangles.

Blue shapes and red shapes are used in a game.
Some of the shapes are circles.
All the other shapes are squares.
The ratio of circles to squares is 4 ∶ 5
The ratio of blue circles to red circles is 3 ∶ 2
Work out the fraction of shapes that are red circles.

Dr Frost 227i
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White shapes and black shapes are used in a game.
Some of the shapes are circles.
All of the other shapes are squares.
The ratio of the number of white shapes to the number of 
black shapes is 4 ∶ 5
The ratio of the number of white circles to the number of 
white squares is 3 ∶ 4
The ratio of the number of black circles to the number of black 
squares is 2 ∶ 1
Work out what fraction of all the shapes are circles.

Blue shapes and red shapes are used in a game.
Some of the shapes are circles.
All of the other shapes are squares.
The ratio of the number of blue shapes to the number of red 
shapes is 4 ∶ 1
The ratio of the number of blue circles to the number of blue 
squares is 3 ∶ 4
The ratio of the number of red circles to the number of red 
squares is	3 ∶ 2
Work out what fraction of all the shapes are circles.

Dr Frost 227j
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A drink seller has two types of drink mix in stock.

Drink A is made from apple juice and orange juice in the ratio 8 ∶ 3
Drink B is made from apple juice and orange juice in the ratio 2 ∶ 9

Both drinks come in the same size cartons.

Drink ! and Drink # can be combined to produce Drink $.
The vendor wants Drink $ to contain apple juice and orange juice in the 
ratio 7 ∶ 6

If the seller is to use whole cartons only, find the least number of cartons 
that she needs of each type.

A drink seller has two types of drink mix in stock.

Drink A is made from apple juice and orange juice in the ratio 9 ∶ 5
Drink B is made from apple juice and orange juice in the ratio 6 ∶ 1

Both drinks come in the same size cartons.

Drink ! and Drink # can be combined to produce Drink $.
The vendor wants Drink $ to contain apple juice and orange juice in the 
ratio 7 ∶ 2

If the seller is to use whole cartons only, find the least number of cartons 
that she needs of each type.

Dr Frost 464g
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