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Find the value of ! Find the value of !

(	$*

30°

5	$*

70°

(	$*

40°

5	$*

60°
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Find the value of ! Find the value of !

Dr Frost 465a
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30°
5	$*
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(	$*
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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 " Find the value of "

6 cm

46°

8 cm

3

7 cm

56°

8 cm

3

Dr Frost 466a
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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 " Find the possible values of "

8	$*

30°

4.44	$*

6°

16	$*

40°

10.53	$*

6°
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Find the value of ! Find the value of !

Dr Frost 465b and 465e

(	$*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 " Find the value of "

Dr Frost 466c

9	$*5	$*

6°
8	$*

18	$*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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Use the cosine rule to express # in terms of $ Use the cosine rule to express % in terms of &

5!	$*

!	$*

30°

#	$*
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A clock’s hands are 5	)& and 3.5 )&. Find the distance 
between the tips of the hands at 4 o’clock

A clock’s hands are 10	)& and 7 )&. Find the distance 
between the tips of the hands at 5 o’clock
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Use the cosine rule to find the exact value of !



Your Turn
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Use the cosine rule to find the exact value of !
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Calculate the area of the triangle: Calculate the area of the triangle:

5	$*

8	$*

30°

4.44	$*

10	$*

16	$*

40°

10.53	$*

Dr Frost 467a
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The area is 10	)&!

Calculate "
The area is 51.42	)&!

Calculate "

5	$*

8	$*

6°

10	$*

16	$*

6°

Dr Frost 467h
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A triangle has sides 5.1 )&, 3.4	)& and 2.85	)&. 
Work out the area of the triangle.

A triangle has sides 10.2 )&, 6.8	)& and 5.7	)&. 
Work out the area of the triangle.
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The area of the triangle is 10	)&!.
Work out #

The area of the triangle is 18	)&!.
Work out 3

5!	$*

!	$*

30°

#	$*
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Calculate the area of the parallelogram Calculate the area of the parallelogram

4.95	)&

3.35	)&

75°
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Work out the area of the pentagon Work out the area of the pentagon
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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 >?@ and ?A@.
>? = 10	m, >@ = 9	m and ∠?A@ = 30°.

Without using a calculator, work out the length of A@.

The diagram shows two right-angled triangles DE? and E>?.
∠ED? = 60°, D? = 10	cm and	E> = 23	cm.

Without using a calculator, work out the length of >?.

Dr Frost 412d
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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 465c
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Calculate the size of angle A?F Calculate the size of angle A?F
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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 466e
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3D Pythagoras’ Theorem
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Shown below is a cube.
a) Calculate the length GH.
b) Calculate the length GI.

Shown below is a cube.
a) Calculate the length JK.
b) Calculate the length JL.
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Shown below is a cuboid.
a) Calculate the length GH.
b) Calculate the length GI.

Shown below is a cuboid.
a) Calculate the length GH.
b) Calculate the length GI.

Dr Frost 410b and 410a



Worked Example Your Turn

Page 77

?A@FMN is a triangular prism.
?A = 11 cm, MF = 15 cm and ?M = 9 cm.
Angle ?A@ = 90°

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

GJHKOP is a triangular prism.
GJ = 9	m, JH = 10	m and GO = 13	m.
Angle GJH = 90°.

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

Dr Frost 410d
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Shown below is a square based pyramid.
a) Find the length JK.
b) Find the length OA.
c) Find the length OP.

Shown below is a square based pyramid.
a) Find the length JK.
b) Find the length OA.
c) Find the length OP.



3D Trigonometry
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A cube GJHKOPIL has side lengths of 10 cm.
Find the angle between the diagonal GL and the base OPIL.

A cube GJHKOPIL has side lengths of 6 cm.
Find the angle between the diagonal GL and the base OPIL.



Worked Example Your Turn

Page 82

Calculate the angle between the line PH and the plane GJIP. Calculate the angle between the line PH and the plane GJIP.

Dr Frost 411a

7
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> is the point on OL such that angle G>J = 68° and
J> = 8.25 cm. Calculate the size of angle JG>.

> is the point on OL such that angle G>J = 68° and
J> = 16.5 cm. Calculate the size of angle JG>.
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There is a rod in a cylindrical tin.
GH is a diameter of the base.
JH is vertical.
The radius of the base is 2.5 cm.
The volume of the tin is 589 cm3.
Find the angle between the rod and the base of the tin.

There is a rod in a cylindrical tin.
GH is a diameter of the base.
JH is vertical.
The radius of the base is 5 cm.
The volume of the tin is 598 cm3.
Find the angle between the rod and the base of the tin.
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A is the midpoint of FN.
Calculate the size of the angle between QF and the base 
FMNR.

A is the midpoint of FN.
Calculate the size of the angle between QF and the base 
FMNR.



Worked Example Your Turn

Page 86

SGJHK is a rectangular based pyramid.
Calculate the angle between SH and the plane GJHK.

SGJHK is a rectangular based pyramid.
Calculate the angle between SH and the plane GJHK.

Dr Frost 411b
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The diagram shows the prism !"#$%& with cross section triangle !"#.

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

The diagram shows the prism !"#$%& with cross section triangle !"#.

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

Dr Frost 470a
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Calculate the size of the angle between the line GK and the 
plane GJH.

Calculate the size of the angle between the line GK and the 
plane GJH.
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Frost Manor is as pictured, with OPIL horizontally level.
a) Find the angle between the line GI and the plane GJHK.
b) Find the angle between the planes PIDE and OPIL. 

a) Determine the angle between the line GD and the plane 
GJHK.

b) Determine the angle between the planes PLD and OPIL.
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a) Find the bearing of J from G
b) Find the bearing of G from J

a) Find the bearing of J from G
b) Find the bearing of G from J

110°
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a) Find the bearing of F from M
b) Find the bearing of M from F

a) Find the bearing of F from M
b) Find the bearing of M from F

Dr Frost 264b and 264d
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Measure the bearing of T from U. Measure the bearing of D from E.

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

b) The bearing of J from G is 130°. What is the bearing of G 
from J?

c) The bearing of J from G is 230°. What is the bearing of G 
from J?

a) The bearing of J from G is 250°. What is the bearing of G 
from J?

b) The bearing of J from G is 050°. What is the bearing of G 
from J?

c) The bearing of J from G is 150°. What is the bearing of G 
from J?

Dr Frost 264e
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Find the bearing of:

U from T

T from U

V from T

T from V

Find the bearing of:

U from T

T from U

V from T

T from V
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Calculate the bearing of H from G Calculate the bearing of H from G 
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The diagram shows three points, I, L and D.
The bearing of L from I is 251°.
The bearing of D from L is 040°.
LD = DI

Find the bearing of D from I.

The diagram shows three points, I, L and D.
The bearing of D from L is 051°.
The bearing of L from I is 287°.
LD = DI

Find the bearing of D from I.

Dr Frost 264f
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Worked Example Your Turn
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a) Work out the bearing of town G from town J
b) Work out the bearing of town J from town G

a) Work out the bearing of town G from town J
b) Work out the bearing of town J from town G
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Worked Example Your Turn
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J is 25 m from G on a bearing of 020°
H is 32.5 m from G on a bearing of 342°
Angle HGJ is 75°
Work out distance JH

J is 50 m from G on a bearing of 040°
H is 65 m from G on a bearing of 325°
Angle HGJ is 75°
Work out distance JH



Worked Example Your Turn
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Calculate the bearing of J from H Calculate the bearing of J from H



Worked Example Your Turn

Page 115

G, J and H are three points. 
The bearing of G from J is 045°. 
The bearing of H from G is 135°. 
AB = 10 km and AC = 6 km. 
Find the distance JH and the bearing of H from J.

G, J and H are three points. 
The bearing of G from J is 054°. 
The bearing of H from G is 153°. 
AB = 6 km and AC = 10 km. 
Find the distance JH and the bearing of H from J.
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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.
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Worked Example Your Turn
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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 33 = 7!, work out the ratio ! ∶ 3 Given that 9[ = 4%, work out the ratio % ∶ [
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The ratio 5! + 3 ∶ 23 − 1 is equal to 5 ∶ 4
Express ! in terms of 3

The ratio a + 1 ∶ 2# + 5 is equal to 5 ∶ 7
Express $ in terms of #
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Given that 3! − 10 ∶ 9! − 51 = 2 ∶ 3
Find the value of !.

Given that 9$ − 4 ∶ 7$ + 21 = 7 ∶ 2
Find the value of $.
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Worked Example Your Turn

Page 127

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

Given that 6$ + 11 ∶ 3$ + 3 = 5$ + 8 ∶ 2$ + 4
Find the possible values of $.
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$, #, ) and ^ are integers with no common factors.
$ ∶ # = 4 ∶ 3
) ∶ ^ = 1 ∶ 6
2$ = 3^
Find $ ∶ # ∶ ) ∶ ^

$, #, ) and ^ are integers with no common factors.
4$ = 7#
) ∶ ^ = 3 ∶ 2
$ ∶ ^ = 4 ∶ 7
Find $ ∶ # ∶ ) ∶ ^
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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.
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Page 130

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.
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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.
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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.
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