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① ② ③ ④

⑤ ⑥ ⑦ ⑧

Solve:

𝑥2 + 𝑦2 = 13
𝑦 = 𝑥 + 5

𝑦 = 𝑥2 + 3𝑥 − 1

𝑦 = 2𝑥 + 1

Solve:

𝑦 = 𝑥2 + 5𝑥 − 7

𝑦 = 3𝑥 + 8

Solve:

𝑥𝑦 = 3

𝑦 = 𝑥 − 2

Solve:

𝑥𝑦 = −8

𝑦 = 𝑥 + 6

Solve:
𝑥2 + 𝑦2 = 17

𝑦 = 𝑥 − 3

Solve:
𝑥2 + 𝑦2 = 45

𝑦 = 𝑥 − 9

Solve:
𝑥2 + 𝑦2 = 5

𝑦 = 2𝑥 + 3

Solve:
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Simultaneous Equations Mega Sheet

Solve the following simultaneous equations.

1.
x+ y = 3

x2 + y2 = 5
. (x, y) = (1, 2) or (x, y) = (2, 1)

2.
x− 4y = 2

3 = 5x− 2y
.

3.
2x+ y = 1

x2 + y2 = 2
.

4.
x+ 2y = 1

x2 + 2y2 = 3
. (x, y) = (−1, 1) or (x, y) = ( 5

3
,−

1

3
)

5.
x− 3y = 2

4x− y = 1
. (x, y) = ( 1

11
,−

7

11
)

6.
x− 3y = 2

y2 − x2 = −4
. (x, y) = (2, 0) or (x, y) = (− 5

2
,−

3

2
)

7.
2x+ y = 3

4x2 + y2 = 5
. (x, y) = (1, 1) or (x, y) = (− 1

2
, 4)

8.
2x− 3y = 2

3x+ y = 1
. (x, y) = ( 5

11
,−

4

11
)

9.
x+ 2y = 3

3x2 + 4y = 6
. (x, y) = (0, 3

2
) or (x, y) = ( 2

3
,
7

6
)

10.
2x− y = 4

x2 + 2y2 = 17
.

11.
x+ 3y = 7

x2 + x+ y = 21
.

1 J.M.Stone
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Solving Non-Linear Simultaneous Equations 
(a) (b) (c) (d) 

Solve 
𝑦 = 𝑥2 + 2 
𝑦 = 3𝑥 

Solve 
𝑦 = 𝑥2 

𝑦 = 10 − 3𝑥 

Solve 
𝑦 = 5 + 𝑥2 
𝑦 = 𝑥 + 11 

Solve 
𝑦 = 𝑥2 + 9𝑥 − 6 
𝑦 = 5𝑥 + 6 

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

Solve 
𝑦 = 𝑥2 − 4 
𝑥 + 𝑦 = 8 

Solve 
𝑦 = 6𝑥 − 𝑥2 
𝑦 + 5𝑥 = 24 

Solve 
𝑦 = 2𝑥2 − 1 
𝑥 + 𝑦 = 5 

Solve 
𝑦 = 𝑥 − 3𝑥2 
𝑥 − 𝑦 = 3 
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Suggest possible equations for the line and the parabola. 

Justify your answer. 

Generalise your answer. 
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𝑥ଶ + 𝑦ଶ = 16

Estimate solutions to each pair of simultaneous equations.

2

1
0

0 2 3 4 5-2-3-4-5 -1

-2
-3

-5

-1

-4

1

4
3

5

Solving Linear & Non-Linear Simultaneous Equations Graphically

𝑦 = 2𝑥a)
𝑥ଶ + 𝑦ଶ = 16

2

1
0

0 2 3 4 5-2-3-4-5 -1

-2
-3

-5

-1

-4

1

4
3

5
𝑦 = 𝑥 + 1b)

𝑥ଶ + 𝑦ଶ = 9

2

1
0

0 2 3 4 5-2-3-4-5 -1

-2
-3

-5

-1

-4

1

4
3

5
𝑥 + 𝑦 = 1c)

2

1
0

0 2 3 4 5 6-2-3-4-5-6 -1

-2
-3

-5

-1

-6

-4

1

4
3

6
5

𝑦

𝑥

𝑥ଶ + 𝑦ଶ = 25
𝑦 = 3𝑥 − 2

d)

Substitute the linear equation into the non-linear equation to
express a quadratic equation in the general form: 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 = 0

𝑦

𝑦

𝑦

𝑥

𝑥

𝑥
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Each grid shows 3 simultaneous equations involving 1 linear graph & 1 non-linear graph.
Calculate exact solutions for each. Can you substitute & simplify the equations?

Circle Simultaneous Equations
𝑦

𝑥

𝑥ଶ + 𝑦ଶ = 18

𝑦

𝑥

𝑥ଶ + 𝑦ଶ = 9
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Changing PricesMax wants to spend £100 on plants.
But each plant costs £5 more than expected, so

Max has to buy 10 less than planned.

How many plants did Max plan to buy? 

Hae wants to spend £90 on plant pots.
But each pot costs £3 more than expected, so

Hae has to buy 5 less than planned.

How many pots did Hae plan to buy?

Jia wants to spend £160 on calculators.
But each calculator costs £2 more than expected, so

Jia can afford 4 less than they planned.

How many calculators can Jia now buy?

① ② ③

Changing Values
With £360 a shop can buy 𝑞 t-shirts.

With a price decrease of £8, the shop can
now buy 12 more t-shirts.

How many t-shirts can the shop now buy?

A rectangle has an area of 60 m2.
The length is decreased by 2 metres.
The width is increased by 3 metres.

The new area is 72 m2.

What was the length of the original rectangle?

A rectangle has an area of 84 m2.
The length is increased by 1 metre.
The width is increased by 1 metre.

The new area is 104 m2.

What was the width of the original rectangle?

④ ⑤ ⑥
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Jan runs 200 metres in 𝑡 seconds.
By increasing their speed by 3 m/s,

Jan runs the 200 metres 15 seconds faster.

What was Jan’s original 200 m time?

Speed Change

𝑠𝑡 = 300

Tim runs 300 metres in 𝑡 seconds.
By increasing their speed (𝑠) by 1 m/s,

Tim runs the 300 metres 10 seconds faster.

What was Tim’s original 300 m time?

(𝑠 + 1)(𝑡 − 10) = 300

𝑠 =
𝑑
𝑡 𝑠𝑡 = 𝑑

Original:

New:

A cyclist travels 1 km in 𝑡 seconds.
Their speed decreases by 5 m/s and they

travel the next kilometre 10 seconds slower.

How long did it take the cyclist to cover the 2 km?
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Harder Simultaneous Equations 
(a) (b) (c) (d) 

Solve    2𝑥 + 3𝑦 − 18 = 0 
𝑥 = 𝑦 + 4 

Solve   3𝑥 + 4𝑦 = 8 
       6 − 𝑥 = 2𝑦 

Solve   𝑦 = 𝑥2 − 2𝑥 + 6 
 𝑦 = 𝑥 + 4 

Solve   𝑥2 + 𝑦2 = 50 
    𝑦 = 𝑥 − 8 

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

Solve   𝑥2 − 5𝑥 = 𝑦 − 5 
  2𝑥 + 𝑦 = 5 

Solve   𝑥2 + 2𝑦2 = 22 
 3𝑥 = 2𝑦 

Solve   𝑥2 + 𝑦2 + 𝑥𝑦 = 12 
𝑥 = 6 − 2𝑦 

Solve   𝑦 = 𝑥2 + 3𝑥 − 5 
  𝑥 − 𝑦 = 4 

(i) (j) (k) (l) 
Find the coordinates of the 

points where the curve 
 𝑦 = 2𝑥2 − 3𝑥 − 4 intersects 

with the line 𝑦 = 2𝑥 − 1 

Solve   𝑥𝑦 = 16 
            𝑥 + 𝑦 = 10 

Solve     𝑥 + 2𝑦 = 5 
 (𝑥 − 1)2 + (𝑦 − 2)2 = 20 

 

Find the length of the line 
joining the points of 

intersection of 𝑦 = 𝑥
2

+ 1 and 

𝑥2 + 𝑦2 = 𝑥𝑦 + 4 
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More Quadratic Equations and Inequalities Revision 
(a) (b) (c) (d) 

Solve 
𝑥2 + 𝑥 − 20 = 0 

Solve, by completing the 
square, 

𝑥2 + 6𝑥 + 3 = 0 
giving answers in surd form 

Solve 
 (𝑥 + 3)(𝑥 − 5) > 0 

 

Solve 
3𝑥2 − 11𝑥 − 7 

giving your answers to 3 
significant figures 

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

Solve  
𝑥2 ≤ 25 

Solve 
 5𝑥2 + 18𝑥 = 8 

Solve 
𝑦 = 𝑥 + 1 

𝑦 = 𝑥2 + 5𝑥 − 11 

Solve 
2𝑥2 − 13𝑥 + 10 < 0 

(i) (j) (k) 

The area of a triangle with base (𝑥 + 9) 
cm and height (2𝑥 + 1) cm is 21 𝑐𝑚2. 

Find the value of 𝑥. 

A rectangle has a length of (𝑥 − 6) cm 
and a width of 4𝑥 cm. The area of the 
rectangle is less than 13 𝑐𝑚2. Find the 

range of possible values of 𝑥. 

Solve 
𝑥 + 2𝑦 = 7 

𝑥2 + 𝑦2 = 10 
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Sine Rule To find each missing length in these triangles, we will need to use the sin rule twice.
How can we maintain accuracy?

×2

6 cm8 cm

NOT TO SCALE

70°

𝑎

12 m
7 m

31°

𝑏

6 cm
10 cm

65°

𝑐

17 cm15 cm

26°
𝑑

9 cm

13 cm

101°𝑒

30 m

16 m141°

𝑓

6 cm
8 cm

38°

4 cm
𝑔

10 cm

18°

11 m

𝑖
4 cm

7 cm

ℎ

8 cm

94°

23°

57°
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S
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R
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(b
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    (c
) 

 
 

 

  (d
)  
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       Fi
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 m
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 a
ng

le
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 (
a)

 
 

 
(b

)  

   

   (c
)  

   (d
) 

 
 

  
  
 (

e)
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(a
) 

 
 

(b
) 

    (c
) 

 
 

 

  (d
)  

 
 

(e
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       Fi
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 m
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si
ng
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ng

le
. 

 (
a)

 
 

 
(b

)  

    

  (c
)  

   (d
) 

 
 

  
  
 (

e)
  

 

4.
8 

𝑐𝑚
 

4.
8 

𝑐𝑚
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6 cm
10 cm

30°
9 cm

10 cm

30° 𝑥°

9 cm

6 cm
30°

𝑥°

6 cm10 cm

85°𝑥°

6 cm

9 cm

10 cm

9 cm

8 cm

9 cm

6 cm
10 cm 70°

𝑥°

9.5 cm

10 cm

𝑥°

9 cm

6 cm

𝑥°

9 cm

10 cm

𝑥°

45°

9 cm

10 cm

30°
𝑥°

Ambiguous 
or Not?

The measurements for these different scalene triangles are correct, but they are not to scale and their shapes are not drawn accurately!

Which triangles can have two values for 𝑥… which are ambiguous? 

Can you draw an ambiguous triangle with a known obtuse angle?
What are the conditions for ambiguity?       Sketch 3 triangles where 𝑥 is ambiguous.

85° 85° 60°

70° 70°

𝑥° 𝑥° 𝑥°

𝑥°
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4.
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Sine Rule Lengths are centimetres. not to scale

10 Answers 46.2 49.3 17.4 133.6 35.4
2.7 12.1 26.6 11.9 134.0

10

35°

𝐴

4

110°

𝐵

5
3

75° 7

8

60°

9

15°
𝐸

85°

40°

𝐶°

𝐷°

11

15

100°

20°

7
12

25°
𝐹°

𝐺°

11

15°

𝐻°

50

18

5

13

50°

62° 𝐼
15

20

𝐽°
19

28°

26°

10

40°

18
𝐾°

𝐿

6
104°
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EF
,	w
he
re
	D
E	=

	6.
2c
m,
		E
F	=
	7.
9c
m	
		

	
	

an
d	∠

DF
E	=

	30
°	

	
	

Sk
etc
h	b

ot
h	p

os
sib
le	
tri
an
gle
s	w

ith
	al
l	s
ide

s	a
nd
	an
gle
s	f
ou
nd
.	

Qu
es
tio
n	7

:	
A	U

FO
	is
	\ly
ing

	ab
ov
e	t
wo
	pe
op
le,
	st
an
din

g	o
n	t
he
	gr
ou
nd
	at
	po
int
s	A
	an
d	B

.	
	

	
A	a

nd
	B	
ar
e	3
00
m	
ap
ar
t.	

	
	

Th
e	a
ng
le	
of	
ele
va
tio
n	o
f	t
he
	U
FO
	fr
om

	A	
is	
30
°	

	
	

Th
e	a
ng
le	
of	
ele
va
tio
n	o
f	t
he
	U
FO
	fr
om

	B	
is	
23
°	

	
	

Fin
d	t
he
	he
igh

t	o
f	t
he
	U
FO
	ab
ov
e	t
he
	gr
ou
nd
.	

Qu
es
tio
n	8

:	
Tw

o	s
hip

s,	
A	a

nd
	B,
	le
av
e	a
	po
rt	
at	
mi
dd
ay
.	

	
	

A	t
ra
ve
ls	
on
	a	
be
ar
ing

	of
	08

5°
	at
	a	
sp
ee
d	o
f	1
8k
m/

h.	
	

	
B	t
ra
ve
ls	
on
	a	
be
ar
ing

	of
	11

3°
	at
	a	
sp
ee
d	o
f	y
	km

/h
.	

	
	

At
	14

:00
	th
e	d
ist
an
ce
	be
tw
ee
n	A

	an
d	B

	is
	30

km
.	

	
	

Bo
at	
B	w

as
	tr
av
ell
ing

	at
	a	
slo
we
r	s
pe
ed
	th
an
	bo
at	
A	

	
	

W
or
k	o
ut
	y,
	th
e	s
pe
ed
	of
	bo
at	
B.	

©
 C

O
R

BE
TT

M
AT

H
S 

20
17
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�                �

! Sine	Rule	
Videos	333,	334	on	www.corbettmaths.com

Question	9:	 Shown	below	is	triangle	ABC.	
	 	 All	values	are	correct	to	2	signi\icant	\igures.	
	 	 Calculate	the	upper	bound	for	the	length	of	AC.	

Question	10:	 Prove	the	Sine	Rule.	

										
	

�
Answers

© CORBETTMATHS 2017

Click	here
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Cosine Rule: Lengths

10 Answers 7.4 8.5 6.4 32.1 11.5
15.3 7.1 9.0 18.5 8.4

7

Lengths are in centimetres.

50°

10

48°

13

30°
11

39°
8 𝑎

7

𝑏
𝑐

𝑑

6

10

not to scale

5

59°

7 𝑓

6

96°

20

120°

17

𝑒

ℎ

18

50°

49°
12

14
𝑔

9

10

12127°
61°

479°

𝑖

6

6

3

10

11

𝑗

𝑙

25

20

22

50°

66°

10

10
𝑘

31°

129°
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Cosine Rule: Angles

10 Answers 32.2 35.8 66.9 72.9 58.4
47.4 90.0 52.6 24.2 48.2

8

Lengths are metres.

10

𝑎°

13

13 7

7
22

17

not to scale

𝑏°

15

8

𝑐°
9 16

𝑑°

𝑒°

6

11
14

𝑓°

𝑔° ℎ°

𝑖°

𝑗° 𝑘° 𝑙°

22
14

17

7

13

12 23

22
6

4

5

8

3

3
12

1012
16

18

31°

15

2

11

9

16°
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C
os

in
e 

R
u

le
  

Fi
nd

 t
he

 m
is

si
ng

 le
ng

th
. 

(a
) 

 
 

(b
) 

    

(c
) 

 
 

 
 

 

   (d
) 

 
 

  
  
  
(e

) 
 

      Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
. 

(a
)  

 
 

   
 (
b)

 

     (c
)  

  (d
) 

 
 

  
 (

e)
  

    

C
os

in
e 

R
u

le
  

Fi
nd

 t
he

 m
is

si
ng

 le
ng

th
. 

(a
) 

 
 

(b
) 

    

(c
) 

 
 

 
 

 

   (d
) 

 
 

  
  
  
(e

) 
 

      Fi
nd

 t
he

 m
is

si
ng

 a
ng

le
. 

(a
)  

 
 

   
 (
b)

 

     (c
)  

  (d
) 

 
 

  
 (

e)
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Cosine Rule

10 Answers 29.9 45.8 8.1 11.7 44.4
31.1 11.1 54.1 78.6 11.3

Lengths are centimetres. not to scale①

8
52°

10

𝑎

15 47°

12

𝑏
6

12𝑑°

10

7

𝑐°

4 5

20

35°
𝑒

14
21

22

𝑓°
24

46

64

41

𝑔°

19

36°ℎ

17

𝑖°

12

18
23

𝑗°

9

6

8 45

125°

32

𝑘 𝑙°

8

23

21
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Cosine Rule

10 Answers 36.2 77.8 64.4 16.5 24.4
20.7 20.5 43.4 15.4 67.3

Lengths are centimetres. not to scale②
12

57°

20

𝑛

10

98°

𝑚°44

40

14 𝑜

16

14

19

122°

63°

𝑝

23

53° 47°

15
20

𝑞°

17

18

24

13 𝑠°

4

13
11

13

21

83°

𝑟

27

31

7

21

20

𝑡

131°

𝑢°

19

23

28°

18
71°

27

𝑣
37°

𝑥°

3

20

18
19°

𝑤

21
17

4

53°
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COSINE RULE 
EXAM-TYPE QUESTIONS

 
Ref: G455.2R6 

 

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

 

A1 Find the length of BC 

 

A2 Find the length of DF 

 

A3 Find the length of HI 

 

A4 Find the distance AB 

 

B1 Find angle MPN 

 

B2 Find angle QSR 

 

B3 Find angle TUV 

 

B4 Find angle JKL 

 

C1 Find angle XYW 

 

C2 Find the perimeter of XYZ 

 

C3 Find x 

 

C4 Find x 

 
 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 
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B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

120° 
7 cm 

7 cm X 

Y 
Z 

O 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 

2.8 cm 

A 

B 

C 

5 cm 

43º 

3 cm 

D 

E 

F 

7 cm 
46º 

4 cm 
G 

H 

I 

9 cm 

64º 

8 cm 

M 

P 

N 

11 cm xº 

5 cm 

7 cm 

Q 

R 

S 

5 cm 

xº 
7 cm 

6 cm T 

U 

V 

3 cm xº 

7 cm 

6 cm 

J 

L 

K 

6 cm 81º 3 cm 

W 

Y 

X 

8 cm 

65º 

7 cm 

A 

B 

C 

2x – 1 

60º 

2x + 1 

 2 7
10 cm 

7 cm 

A 

B 

O 
60º x + 6 

x + 4 

x 
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Q1
W

or
k 

ou
t t

he
 m

iss
in

g 
sid

e,
 !,

 o
f e

ac
h 

of
 th

e 
fo

llo
w

in
g 

tr
ia

ng
le

s t
o 

on
e 

de
cim

al
 p

la
ce

.
[a
]

37
o

11
cm

12
cm

[b
]

80
o

8y
d

5y
d

[c
]

11
4o

23
in

18
in

[d
]

[e
]

[f]

44
o 7.

6f
t

6.
8f

t
10

4o
15

.2
m

12
.3

m

20
o

9.
2k

m 14
.1

km

[g
]

[h
]

55
o7.
2m

m

4m
m

32
o16

.5
cm

20
cm

Q2
A 

sh
ip

 sa
ils

 fr
om

 p
or

t "
on

 a
 b

ea
rin

g 
of

 0
60

o
fo

r 1
00

 m
ile

s a
nd

 th
en

 o
n 

a 
be

ar
in

g 
of

 1
40

o
fo

r 1
45

 m
ile

s.
Ca

lcu
la

te
 th

e 
di

st
an

ce
 o

f t
he

 sh
ip

 
fro

m
 p

or
t "

to
 th

e 
ne

ar
es

t m
ile

.

Q3
Fi

nd
 th

e 
pe

rim
et

er
 o

f t
he

 fo
llo

w
in

g 
tr

ia
ng

le
.

!

!

!

!
!

!

!

!

60
%

&

14
0%

10
0m

ile
s 

145
miles 

&

71
o

24
m

18
.5

m
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Q1
W

or
k 

ou
t t

he
 m

iss
in

g 
an

gl
e,

 !o
, i

n 
ea

ch
 o

f t
he

 fo
llo

w
in

g 
tr

ia
ng

le
s 

to
 o

ne
 d

ec
im

al
 p

la
ce

.
[a
]

[b
]

[c
]

[d
]

[e
]

[f]

[d
]

[e
]

Q2
Th

e 
di

ag
ra

m
 sh

ow
s a

 k
ite

.
Fi

nd
 th

e 
siz

e 
of

 th
e 

m
iss

in
g 

an
gl

e,
 !o

, 
co

rr
ec

t t
o 

th
e 

ne
ar

es
t o

ne
 d

ec
im

al
 p

la
ce

.

Q3
Fi

nd
 th

e 
siz

e 
of

 th
e 

sm
al

le
st

 a
ng

le
 in

 th
e 

fo
llo

w
in

g 
tr

ia
ng

le
.

!o8c
m

9c
m

6c
m

!o
10

m
10

.4
m

12
m

!o10
cm

16
cm

8c
m

!o
13

.1
m

8.
6m

11
.4

m

!o
8.

1i
n

10
.2

in12
in

!o
12

.2
ft

5f
t

11
ft

!o14
.2

km

18
.1

km

6.
8k

m

!o
25

yd

21
yd

6.
2y

d

!o11
4o

15
cm

7c
m

28
.4

m

27
.5

cm

19
.6

m
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Th
e 
Co
si
ne
 
Ru
le

1.
W

or
k 

ou
t t

he
 m

is
si

ng
 s

id
e 

le
ng

th
s 

in
 e

ac
h 

tri
an

gl
e,

 c
or

re
ct

 to
 th

e 
ne

ar
es

t 0
.1

cm
: 

a)
b)

c)

d)
e)

f)

70
°

37
°

54
°

64
°

46
°

49
°

48
°

5.
1c

m

2.
4c

m

D
ia

gr
am

s 
no

t d
ra

w
n 

to
 s

ca
le

8.
2c

m

6.
8c

m

A

B

C
A

B

C

P

Q

R

C

A
B

C
A

B
3.

4c
m

3.
7c

m

8.
8c

m

7.
9c

m
5.

9c
m

3.
4c

m

2.
W

or
k 

ou
t t

he
 s

iz
e 

of
 th

e 
an

gl
e 

m
ar

ke
d 
θ i

n 
ea

ch
 tr

ia
ng

le
, c

or
re

ct
 to

 th
e 

ne
ar

es
t d

eg
re

e:
 

a)
b)

c)

d)
e)

f)

A

B

C

A

B C

G

H

F

X

Y Z

A

B

C

10
cm

9c
m

6c
m

8c
m 5.
7c

m

5.
8c

m
8.

5c
m

9c
m

5.
5c

m

1.
3m

1.
2m

0.
5m

11
m

m

9m
m

66
m

m

59
m

m

10
cm

θ
θ

θ

θ
θ

θ

3.
Tr

ia
ng

le
 A
B
C

 is
 s

uc
h 

th
at

 A
B

 =
 6

.1
cm

, A
C

 =
 7

cm
 a

nd
 B
A
C

 =
 6

5°
.

W
or

k 
ou

t t
he

 le
ng

th
 B
C

 to
 th

e 
ne

ar
es

t 0
.1

cm
.

4.
Tr

ia
ng

le
 A
B
C

 is
 s

uc
h 

th
at

 A
B

 =
 6

m
, B
C

 =
 5

m
 a

nd
 A
C

 =
 8

m
.

W
or

k 
ou

t t
he

 s
iz

e 
of

 B
A
C

 to
 th

e 
ne

ar
es

t d
eg

re
e.

P
ag

e 
1

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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7.
Tw

o 
sh

ip
s 

ar
e 

be
in

g 
tra

ck
ed

 fr
om

 a
 li

gh
th

ou
se

.

S
hi

p 
A

 is
 2

.3
km

 fr
om

 th
e 

lig
ht

ho
us

e 
on

 a
 b

ea
rin

g
of

 0
29

°.

S
hi

p 
B

 is
 2

.5
km

 fr
om

 th
e 

lig
ht

ho
us

e 
on

 a
 b

ea
rin

g
of

 3
06

°.

W
or

k 
ou

t t
he

 s
tra

ig
ht

- l
in

e 
di

st
an

ce
 b

et
w

ee
n 

th
e 

sh
ip

s.
Li

gh
th

ou
se

S
hi

p 
A

S
hi

p 
B

N

5.
a)

W
or

k 
ou

t t
he

 le
ng

th
 Q
S,

 c
or

re
ct

 to
 th

e
ne

ar
es

t 0
.1

cm
.

b)
W

or
k 

ou
t t

he
 a

ng
le

 Q
R
S.

 

SQ

53
°

P
R

3.
4c

m

4.
7c

m
5.

3c
m

4.
6c

m

6.
Th

e 
dr

ia
gr

am
 s

ho
w

s 
a 

ki
te

.
W

or
k 

ou
t t

he
 a

ng
le

 m
ar

ke
d 
θ,

co
rr

ec
t t

o 
th

e 
ne

ar
es

t d
eg

re
e.

 
74

°

11
cm

6c
m

θ

8.
Tw

o 
ai

rc
ra

ft,
 fl

yi
ng

 a
t t

he
 s

am
e 

he
ig

ht
, a

re
 b

ei
ng

 tr
ac

ke
d 

fro
m

 a
 c

on
tro

l c
en

tre
.

A
irc

ra
ft 

A
 is

 4
.1

km
 fr

om
 th

e 
co

nt
ro

l c
en

tre
 o

n 
a 

be
ar

in
g 

of
 0

78
°.

A
irc

ra
ft 

B
 is

 1
.6

km
 fr

om
 th

e 
co

nt
ro

l c
en

tre
 o

n 
a 

be
ar

in
g 

of
 1

63
°.

W
or

k 
ou

t t
he

 s
tra

ig
ht

- l
in

e 
di

st
an

ce
 b

et
w

ee
n 

th
e 

ai
rc

ra
ft.

9.
Ju

st
in

 is
 g

oi
ng

 to
 b

uy
 lo

ts
 o

f i
de

nt
ic

al
 ti

le
s 

in
 th

e 
sh

ap
e 

of
 a

n 
is

os
ce

le
s 

tri
an

gl
e,

 a
s 

sh
ow

n 
in

 fi
gu

re
 1

.

H
e 

w
an

ts
 to

 a
rr

an
ge

 th
em

 in
 a

 p
at

te
rn

 a
ro

un
d 

a 
po

in
t,

as
 s

ho
w

n 
in

 fi
gu

re
 2

.

W
or

k 
ou

t h
ow

 m
an

y 
of

 th
e 

til
es

 a
re

 n
ee

de
d 

to
 fi

t
co

m
pl

et
el

y 
ar

ou
nd

 a
 p

oi
nt

.
4.

4c
m

10
.6

cm

fig
ur

e 
1

fig
ur

e 
2

D

8.
6m 5.

9m
3.

7m

3.
5m

A

B

C

10
.

In
 th

e 
di

ag
ra

m
, A
D
C

 is
 a

 s
tra

ig
ht

 li
ne

.
W

or
k 

ou
t t

he
 le

ng
th

 B
C

, c
or

re
ct

 to
 th

e
ne

ar
es

t 0
.1

m
.

P
ag

e 
2

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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Co
sin
e	R
ule
	

Vi
de
os
	33

5,	
33
6	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
Fin

d	x
	fo
r	e
ac
h	o
f	t
he
	tr
ian

gle
s	b
elo
w.
	

	 (a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

	 Qu
es
tio
n	2

:	
Fin

d	t
he
	si
ze
	of
	θ	
for
	ea
ch
	of
	th
es
e	t
ria
ng
les
.	

(a
)	

	
	

	
	

(b
)	

	
	

	
	

(c)
	

	 	 (d
)	

	
	

	
	

(e
)	

	
	

	
	

(f)
	

Ex
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s

W
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�
   

   
   

   
   
�

!
Co
sin
e	R
ule
	

Vi
de
os
	33

5,	
33
6	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	3

:	
In
	tr
ian

gle
	AB

C,	
th
e	s
ide

	AB
	=	
6c
m,
	th
e	s
ide

	BC
	=	
8c
m	
an
d	a
ng
le	
AB
C	=

	10
0°
	

	
	

Fin
d	t
he
	le
ng
th
	of
	si
de
	AC

.	
	

	
Gi
ve
	yo
ur
	an
sw
er
	to
	1	
de
cim

al	
pla
ce
.	

Qu
es
tio
n	4

:	
In
	tr
ian

gle
	D
EF
,	th
e	s
ide

	D
E	=

	30
cm
,	th
e	s
ide

	D
F	=
	40

cm
	an
d	t
he
	si
de
	EF

	=	
45
cm
.	

	
	

Fin
d	t
he
	si
ze
	of
	an
gle
	D
FE
.	

	
	

Gi
ve
	yo
ur
	an
sw
er
	to
	3	
sig
niV
ica
nt
	Vig
ur
es
.	

Qu
es
tio
n	5

:	
In
	tr
ian

gle
	GH

I,	t
he
	si
de
	GH

	=	
3c
m,
	th
e	s
ide

	H
I	=
	18

cm
	an
d	t
he
	si
de
	GI
	=	
20
.5c
m.
	

	
	

Fin
d	t
he
	si
ze
	of
	an
gle
	H
GI
.	

	
	

Gi
ve
	yo
ur
	an
sw
er
	to
	3	
sig
niV
ica
nt
	Vig
ur
es
.	

� 	 Qu
es
tio
n	1

:	
Ca
lcu
lat
e	t
he
	pe
rim

ete
r	o
f	t
ria
ng
le	
AB
C	

Qu
es
tio
n	2

:	
Bo
at	
A	i
s	1
6k
m	
fro
m	
a	l
igh

th
ou
se
	on
	a	
be
ar
ing

	of
	05

5°
	

	
	

Bo
at	
B	i
s	1
1k
m	
fro
m	
th
e	s
am

e	l
igh

th
ou
se
	on
	a	
be
ar
ing

	of
	15

2°
	

	
	

Ca
lcu
lat
e	t
he
	di
sta
nc
e	b
etw

ee
n	t
he
		tw

o	b
oa
ts.
	

	 Qu
es
tio
n	3

:	
Fin

d	t
he
	si
ze
	of
	th
e	s
ma

lle
st	
an
gle
	in
	th
is	
tri
an
gle
.	
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e	R
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Vi
de
os
	33

5,	
33
6	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

Qu
es
tio
n	4

:	
A	h

ot
	ai
r	b
all
oo
n	i
s	V
lyi
ng
	ab
ov
e	t
wo
	po
int
,	s
tan

din
g	o
n	t
he
	gr
ou
nd
	at
	po
int
s	A
		

	
	

an
d	B

,	6
00
m	
ap
ar
t.	

	
	

Th
e	h
ot
	ai
r	b
all
oo
n	i
s	3
00
m	
fro
m	
A	a

nd
	50

0m
	fr
om

	B.
	

	
	

(a
)		W

or
k	o
ut
	th
e	a
ng
le	
of	
ele
va
tio
n	f
ro
m	
po
int
	B	

	 	
	

(b
)		H

ow
	hi
gh
	is
	th
e	h
ot
	ai
r	b
all
oo
n	f
ro
m	
th
e	g
ro
un
d?
	

Qu
es
tio
n	5

:	
Sh
ow
n	i
s	s
ec
to
r	O
AB
.		

	
	

O	
is	
th
e	c
en
tre
	of
	th
e	c
irc
le	
wi
th
	ra
diu

s	9
cm
	

	
	

A	a
nd
	B	
ar
e	p
oin

ts	
on
	th
e	c
irc
le.
	

	
	

Th
e	l
en
gth

	of
	th
e	c
ho
rd
	AB

	is
	10

.35
cm
	

	
	

	
	

Fin
d	t
he
	ar
ea
	of
	se
cto
r	O
AB
	

Qu
es
tio
n	6

:	
AB
CD
	is
	a	
qu
ad
ril
ate
ra
l.	

	
	

AB
	=	
7c
m	
				
BC
	=	
5c
m	
				
BC
	=	
11
cm
				
	AD

	=	
10
cm
				
			A
ng
le	
BA
D	
=	1

30
°	

	 	
	

W
or
k	o
ut
	th
e	s
ize
	of
	an
gle
	BC

D.	
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�
   

   
   

   
   
�

!
Co
sin
e	R
ule
	

Vi
de
os
	33

5,	
33
6	o
n	w

ww
.co
rb
ett
ma

th
s.c
om

	 Qu
es
tio
n	7

:	
A	i
s	a
	ve
rte
x	o
f	a
	re
gu
lar
	pe
nt
ag
on
.	

	
	

B	i
s	a
	ve
rte
x	o
f	a
	re
gu
lar
	oc
tag

on
.	

	
	

C	a
nd
	D
	ar
e	v
er
tic
es
	of
	bo
th
	po
lyg
on
s.	

	
	

Th
e	p
er
im
ete
r	o
f	t
he
	oc
tag

on
	is
	40

cm
.	

	
	

W
or
k	o
ut
	th
e	l
en
gth

	AB
	

Qu
es
tio
n	8

:	
A	c
loc
k	h
as
	tw

o	h
an
ds
.	

	
	

A	m
inu

te	
ha
nd
	w
hic
h	i
s	5
.5c
m	
lon

g	a
nd
	an
	ho
ur
	ha
nd
	w
hic
h	i
s	4
cm
	lo
ng
.	

	
	

Fin
d	t
he
	di
sta
nc
e	b
etw

ee
n	t
he
	tip

s	o
f	t
he
	tw

o	h
an
ds
	at
	7:
15
am

	

Qu
es
tio
n	9

:	
Tw

o	s
hip

s,	
A	a

nd
	B,
	le
av
e	a
	po
rt	
at	
10
:30

	

	
	

Sh
ip	
A	t
ra
ve
ls	
on
	a	
be
ar
ing

	of
	19

6°
	at
	a	
sp
ee
d	o
f	3
0k
m/

h.	
	

	
Sh
ip	
B	t
ra
ve
ls	
on
	a	
be
ar
ing

	of
	24

4°
	at
	a	
sp
ee
d	o
f	2
4k
m/

h.	

	
	

(a
)		W

or
k	o
ut
	th
e	d
ist
an
ce
	be
tw
ee
n	A

	an
d	B

	at
	14

:00
	

	
	

(b
)		W

or
k	o
ut
	th
e	b
ea
rin
g	o
f	B
	fr
om

	A	
at	
14
:00

	
	 Qu
es
tio
n	1

0:	
In
	th
e	d
iag
ra
m:
	

	
	

AB
D	
is	
a	s
tra
igh

t	li
ne
.	

	
	

AC
	=	
6c
m	
				
CD
	=	
7.4
cm
				
	D
E	=

	25
cm
	

	
	

An
gle
	BA

C	=
	36

°			
				
An
gle
	BD

E	=
	11

0°
	

	
	

Ca
lcu
lat
e	t
he
	le
ng
th
	of
	BE

	

Qu
es
tio
n	1

1:	
Th
e	C
os
ine

	Ru
le	
is	
		a
²	=
	b²
	+	
c²
	−	
2b
cC
os
A	

	
	

Ma
ke
	Co
sA
	th
e	s
ub
jec
t.	
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�                �

! Cosine	Rule	
Videos	335,	336	on	www.corbettmaths.com

	
	
Question	12:	 Shown	is	kite	ABCD	
	 	 	
	 	 Prove	

										
	

�
Answers

© CORBETTMATHS 2018

Click	here
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A
re

a 
of

 a
 T

ri
an

g
le

  (
𝐴

=
1 2

𝑎𝑏
 𝑠

𝑖𝑛
 𝐶

) 

 Fi
nd

 t
he

 a
re

a 
of

 t
he

 t
ri

an
gl

e.
 

 (a
) 

 
 

(b
) 

      (c
) 

     (d
)  

 
 

  
(e

) 
        Fi

nd
 t

he
 a

re
a 

of
 t

he
 t

ri
an

gl
e.

 
 (a

) 
 

 
(b

) 
        

 
 Fi

nd
 t

he
 m

is
si

ng
 le

ng
th

 o
r 

an
gl

e.
 

 (a
) 

𝐴𝑟
𝑒𝑎

=
32

 𝑐
𝑚

2  
  
  
(b

) 
𝐴𝑟

𝑒𝑎
=

30
0 

𝑚
𝑚

2  
          

A
re

a 
of

 a
 T

ri
an

g
le

  
(𝐴

=
1 2

𝑎𝑏
 𝑠

𝑖𝑛
 𝐶

) 

 Fi
nd

 t
he

 a
re

a 
of

 t
he

 t
ri

an
gl

e.
 

 (a
) 

 
 

(b
) 

      (c
) 

     (d
)  

 
 

  
(e

) 
        Fi

nd
 t

he
 a

re
a 

of
 t

he
 t

ri
an

gl
e.

 
 (a

) 
 

 
(b

) 
        

 
 Fi

nd
 t

he
 m

is
si

ng
 le

ng
th

 o
r 

an
gl

e.
 

 (a
) 

𝐴𝑟
𝑒𝑎

=
32

 𝑐
𝑚

2  
  
  
(b

) 
𝐴𝑟

𝑒𝑎
=

30
0 

𝑚
𝑚

2  
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14 Answers
14.9 136.8 139.8 58.0 140.5 45.3 57.9

11.1 11.3 132.0 60.9 81.9 12.9 92.7

A B C D E

F G H I J

K L M N O

Finding the Area of a Triangle using the Area Rule

10

12

6
4

21

20

13

16
18 17

5

8

75°
71°

42°

63°

66°

132°

105° 76°

(lengths are cm)        not drawn accurately

19°

47°
7

21 9 12

54°

121°
7

1513

7

8

97°

11

13 12 11

14

70°
51°

8 9

53

278°

31° 14

𝑥

39°

Area = 57 cm2

15

17

𝑥

Area = 125 cm2

57°

17
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!
Tr
igo
no
me

try
:	A
re
a	o
f	a
ny
	Tr
ian

gle
	

Vi
de
o	3
37
	on
	Co
rb
ett
ma

th
s

� � 	 Qu
es
tio
n	1

:	
Fin

d	t
he
	ar
ea
	of
	ea
ch
	of
	th
es
e	t
ria
ng
les
.	

	 (a
)	

	
	

	
(b
)	

	
	

	
	

(c)
			

				
				
				
				
				
				
				
		

	 (d
)	

	
	

	
(e
)	

	
	

	
	

(f)
			

	

				
				
		�

				
				
				
				
		�

				
				
		

Qu
es
tio
n	2

:	
Fin

d	t
he
	ar
ea
	of
	ea
ch
	of
	th
es
e	t
ria
ng
les
.	

(a
)	

	
	

	
(b
)	

	
	

	
	

(c)
			

	

		�
	

				
	�

	
	

�
	

	
	

Qu
es
tio
n	3

:			
	F
ind

	th
e	a
re
a	o
f	e
ac
h	o
f	t
he
se
	tr
ian

gle
s	

(a
)		A

BC
	w
ith
	AB

	=	
10
cm
,		B
C	=

	9c
m	
	an
d	a
ng
le	
AB
C	=

	44
°.	

(b
)		D

EF
	w
ith
	EF

	=	
28
cm
,		D
F	=
	34

cm
		a
nd
	an
gle
	D
FE
	=	
81
°.	

(c)
		X
YZ
	w
ith
	YZ

	=	
9m

m,
		X
Y	=

	13
mm

		a
nd
	an
gle
	XY

Z	=
	12

1°
.	

Ex
am

ple
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W
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�
   

   
   

   
   
�

!
Tr
igo
no
me

try
:	A
re
a	o
f	a
ny
	Tr
ian

gle
	

Vi
de
o	3
37
	on
	Co
rb
ett
ma

th
s

Qu
es
tio
n	4

:			
	F
ind

	th
e	l
en
gth

	of
	th
e	m

iss
ing

	si
de
	in
	ea
ch
	of
	th
es
e	t
ria
ng
les
.	

	
	

Gi
ve
	ea
ch
	an
sw
er
	to
	on
e	d
ec
im
al	
pla
ce
.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

�
   

   
   

  �
   

   
 �

Qu
es
tio
n	5

:			
	F
ind

	th
e	s
ize
	of
	th
e	m

iss
ing

	ac
ut
e	a
ng
les
	be
low

.	
	

	
Gi
ve
	ea
ch
	an
sw
er
	to
	on
e	d
ec
im
al	
pla
ce
.	

(a
)	

	
	

	
	

(b
)	

	
	

	
(c)
	

�
   

   
�

   
   

   

�
	

Qu
es
tio
n	1

:	
Fin

d	t
he
	ar
ea
	of
	th
es
e	t
ria
ng
les
.	

(a
)		

	
	

	
	

(b
)	

	
	

	
		(c
)	

		�
				
				
				
�

				
				
�
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�
   

   
   

   
   
�

!
Tr
igo
no
me

try
:	A
re
a	o
f	a
ny
	Tr
ian

gle
	

Vi
de
o	3
37
	on
	Co
rb
ett
ma

th
s

Qu
es
tio
n	2

:	
Fin

d	t
he
	ar
ea
	of
	th
is	
tri
an
gle
.	

�
	

Qu
es
tio
n	3

:	
A	t
ria
ng
ula
r	Y
iel
d	h

as
	th
re
e	f
en
ce
s.	
	O
ne
	is
	40

m	
lon

g,	
an
ot
he
r	i
s	5
0m

	an
d	t
he
		

	
	

ot
he
r	i
s	6
0m

.	
	

	
Fin

d	t
he
	ar
ea
	of
	th
e	Y
iel
d.	

Qu
es
tio
n	4

:	
Fin

d	t
he
	ar
ea
	of
	qu

ad
ril
ate
ra
l	D
EF
G.	

�
	

Qu
es
tio
n	5

:	
Pa
ra
lle
log
ra
m	
AB
CD
	ha
s	s
ide

	le
ng
th
s	A
B	=

	5c
m	
an
d	B

C	=
	9c
m.
	

	
	

An
gle
	BC

D	
=	5

5°
.	

	
	

Fin
d	t
he
	ar
ea
	of
	th
e	p
ar
all
elo
gr
am

.	

Qu
es
tio
n	6

:		
Pr
ov
e	t
he
	ar
ea
	of
	an
y	t
ria
ng
le	
is	
giv
en
	by
	th
e	f
or
mu

la	
A	=

	½
ab
Sin

C.	

	 �
	

An
sw
er
s
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AREA OF A TRIANGLE 
USING THE SINE OF AN ANGLE

 
Ref: G456.2R1 

 

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

 

A1 Find the area of triangle ABC 
 

 

A2 Find the area of triangle DEF 
 

 

A3 Find the area of triangle GHI 
 

 

A4 Find the area of the kite 
 

 

B1 Find the area of triangle JKL 
 

 

B2 Find the area of triangle MNO 
 

 

B3 Find the area of triangle PQR 
 

 

B4 Find the area of the shape 
 

 

C1 The area of the triangle is 
 16.5 cm2. 
 

 
The angle xº is acute. 
Find the value of x. 

C2 The area of the triangle is 
 20 cm2. 
 

 
The angle xº is obtuse. 
Find the value of x. 

C3 
ABC is a triangle. 
AB = 11 cm 
AC = 7 cm 
 
The area of triangle ABC is 32 cm2 
Find, in degrees, the two possible 
sizes of angle BAC. 

C4 Find the shaded area 
 

 
 

2.8 cm 

A 

11.4 cm 
83º 

B 

C D 

E 

F G 

H I 

88º 

32º 

28º 74º 

7.3 cm 
7.1 cm 

9.8 cm 

8.5 cm 5.2 cm 

J 

K 

L 

M N 

O P 

Q 

R 
83º 85º 

67º 9.6 cm 11.2 cm 

15.7 cm 

7.8 cm 

5.1 cm 6.2 cm 

2.8 cm 

A 

11.4 cm 
83º 

B 

C D 

E 

F G 

H I 

88º 

32º 

28º 74º 

7.3 cm 
7.1 cm 

9.8 cm 

8.5 cm 5.2 cm 

J 

K 

L 

M N 

O P 

Q 

R 
83º 85º 

67º 9.6 cm 11.2 cm 

15.7 cm 

7.8 cm 

5.1 cm 6.2 cm 

2.8 cm 

A 

11.4 cm 
83º 

B 

C D 

E 

F G 

H I 

88º 

32º 

28º 74º 

7.3 cm 
7.1 cm 

9.8 cm 

8.5 cm 5.2 cm 

J 

K 

L 

M N 

O P 

Q 

R 
83º 85º 

67º 9.6 cm 11.2 cm 

15.7 cm 

7.8 cm 

5.1 cm 6.2 cm 

2.8 cm 

A 

11.4 cm 
83º 

B 

C D 

E 

F G 

H I 

88º 

32º 

28º 74º 

7.3 cm 
7.1 cm 

9.8 cm 

8.5 cm 5.2 cm 

J 

K 

L 

M N 

O P 

Q 

R 
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EXACT TRIG VALUES – Non-calculator 

Sine 

State the value of sine of 
0⁰ 30⁰ 45⁰ 60⁰ 90⁰ 

Work out the exact value of x Work out the exact value of x Work out the size of angle y 

Cosine 

State the value of cosine for 
0⁰ 30⁰ 45⁰ 60⁰ 90⁰ 

Work out the exact value of x Work out the exact value of x Work out the size of angle y 

Tangent 

State the value of tan for 
0⁰ 30⁰ 45⁰ 60⁰ 

Work out the exact value of x Work out the exact value of x Work out the size of angle y 

Challenge 
Questions

Show that  
20 cos 30° + 4 sin 60° - 2 tan 60° 
can be written in the form √𝑘 
where 𝑘 is an integer 

Work out the size of angle y Work out the area of the triangle The parallelogram has an area of 
20√3 cm2. Find the value of x. 

9 cm 

4√2 cm 4√3 cm 

2√3 − 2 cm 

3 − √3 

6√3 cm 

www.mathsbox.org.uk
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Exact Trig Values 

Complete the missing sides and angles for these special triangles: 

1 1 

2 

 30° 45° 60° 

sin    

cos    

tan    

Complete the table to show the exact values of  
sin, cos and tan for these angles: 

3.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. 

 

5. 

 

6. 

 

7.    

 

8  

www.MathsPad.co.uk 

In this exercise, assume       is an acute angle and rationalise the 
denominator of your answers, where appropriate.  

1. 

2.  

a)  

c)  

b)  

d)  
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Exact Trigonometric Values in Right-Angled Triangles 

(a) (b) (c) 

Find the exact value 
of 𝑥. 

 

Find the exact 
length of 𝑦. 

 

Find the exact 
length of 𝑥. 

 

(d) (e) (f) 

Find the exact 
length of 𝑦. 

 

Find the exact length of 𝑥. 

 

Find the exact 
length of 𝑥. 

 

(g) (h) (i) 

Find the area 
of the 

parallelogram. 

 

Find the exact value of the shaded area. 

 

A triangle is 
joined to a 

parallelogram. 
Find the exact 

perimeter of the 
shape.  
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Sine and Cosine Rules Revision 
(a) (b) (c) (d) 

Find the area of the triangle. 

 

Find 𝑥 to 1 
decimal 
place. 

 

Find 𝑦 to 2 
decimal 
places. 

 

Find 𝑥 to 3 significant figures. 

 

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

Find 𝑦 to 1 
decimal 
place. 

 

Find 𝑥 to 1 decimal place. 

 

Find the area of the 
parallelogram. 

 

The area of the 
triangle is 4.6 
m2. Find 𝑦 to 1 
decimal place. 

  

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

Find 𝑦 to 3 significant figures. 

 

Find the area 
of the 

triangle. 
 

Find the area of the compound 
shape. 

 

Find the 
value of 

𝑥. 
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Sine & Cosine Rules Lengths are centimetres. not to scale

10 Answers 8.6 31.8 138.2 12.2 107.5
9.6 48.6 32.4 29.7 7.1

10
𝑎

100°

8𝑏°

89°

15𝑐
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35
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16
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7

𝑖

44°

15
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11
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6

𝑙°

30°

44°
6

35°

8

24
14

12 30 8
15

9
20

7

78°

13
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d)
e)

f)

g)
h)

i)

74
°

43
°

x
3c

m
52

°

38
°

80
°

41
°

10
3°

98
°

53
°

60
°x

x

x

x

x

x

x

x

8c
m

8c
m

9c
m

7c
m

4c
m

10
cm

3c
m

5c
m

7c
m

10
cm

6c
m

a)
b)

c)

d)
e)

f)

2.
W

or
k 

ou
t t

he
 v

al
ue

 o
f x

 in
 e

ac
h 

tri
an

gl
e.

 G
iv

e 
yo

ur
 a

ns
w

er
s 

co
rr

ec
t t

o 
2 

si
gn

ifi
ca

nt
 

fig
ur

es
. A

B

C
x

6c
m

7c
m

11
cm

39
°

58
°

A

B

C

x

52
°

A

B

C
x

4c
m

12
cm

4c
m

56
°

A

B

C

2c
m

x

P

Q

R

x
3c

m

8c
m

76
°

x

7c
m

5c
m

U
V

W

4c
m

P
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w
w

w
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at
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P
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3.
W

or
k 

ou
t t

he
 le

ng
th

 C
D

. R
ou

nd
 

yo
ur

 a
ns

w
er

 to
 th

e 
ne

ar
es

t 0
.1

cm
.

39
°

66
°

A

B D

C

5c
m

7c
m

4.
W

or
k 

ou
t A
B
D

. R
ou

nd
 y

ou
r a

ns
w

er
to

 th
e 

ne
ar

es
t d

eg
re

e.

64
°

96
°

A

B
C

D

8c
m

3c
m

9c
m

7.
B
C
D

 a
nd

 A
E
D

 a
re

 s
tra

ig
ht

 li
ne

s.
A
E

 =
 3

cm
 a

nd
 E
D

 =
 5

cm
.

W
or

k 
ou

t C
E

 c
or

re
ct

 to
 2

si
gn

ifi
ca

nt
 fi

gu
re

s.

42
°

AB

D
E

C

3c
m

5c
m

6c
m

5.
W

or
k 

ou
t t

he
 B
C
D

 c
or

re
ct

 to
 th

e 
ne

ar
es

t d
eg

re
e.

A
67

°

4c
m

8c
m

D

B

C

6.
W

or
k 

ou
t R
S.

 R
ou

nd
 y

ou
r a

ns
w

er
to

 th
e 

ne
ar

es
t 0

.1
cm

.

50
°

54
°

59
°

3c
m 4c

m

S

P

Q

R

9.
E

ac
h 

re
gu

la
r p

ol
yg

on
 is

 in
sc

rib
ed

 in
 a

 c
irc

le
 w

ith
 ra

di
us

 1
cm

. W
or

k 
ou

t t
he

 a
re

a 
of

 e
ac

h 
po

ly
go

n,
 c

or
re

ct
 to

 th
e 

ne
ar

es
t 0

.0
1c

m
2
. 

a)
b)

c)

60
°

R

P

Q
3 y

2 y

8.
S

ho
w
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  Q
R
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 y

7
.

P
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2

w
w

w
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 N
O

N
 R

IG
HT

-A
N

GL
ED

 T
RI

G 
TO

W
ER

 

Fi
nd

 th
e 

siz
e 

of
 a

ng
le

 N
M

K 
 

8 
cm

 

11
1⁰

 
2.

3 
cm

 

1 
cm

 

4.
6 

cm
 

1 
cm

 

2.
4 

cm
 

2.
2 

cm
 

6.
7 

cm
 

76
⁰ 

78
⁰ 

10
⁰ 

35
⁰ 

91
⁰ 

70
⁰ 

88
⁰ 

59
⁰ 

35
⁰ 
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�
   

   
   

   
   
�

!
3D
	Py
th
ag
or
as
	

Vi
de
o	2
59
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

� � Qu
es
tio
n	1

:	
AB
CD
EF
GH
	is
	a	
cu
be
	w
ith
	si
de
	le
ng
th
	5c
m.
	

	
	

(a
)		W

or
k	o
ut
	th
e	l
en
gth

	of
	AC

	

	
	

(b
)		W

or
k	o
ut
	th
e	l
en
gth

	of
	AG

	

	 Qu
es
tio
n	2

:	
AB
CD
EF
GH
	is
	a	
cu
bo
id.
	

	
	

AB
	=	
6c
m,
	BC

	=	
2c
m	
an
d	C

G	=
	3c
m.
	

	
	

(a
)		W

or
k	o
ut
	th
e	l
en
gth

	of
	BG

	

	
	

(b
)		W

or
k	o
ut
	th
e	l
en
gth

	of
	BD

	

	
	

(c)
		W
or
k	o
ut
	th
e	l
en
gth

	of
	H
C	

	 	
	

(d
)		W

or
k	o
ut
	th
e	l
en
gth

	of
	AG

	

Qu
es
tio
n	3

:	
Sh
ow
n	i
s	a
	tr
ian

gu
lar
	pr
ism

.	
	

	
Tr
ian

gle
	AB

C	i
s	a
	ri
gh
t	a
ng
le	
tri
an
gle
.	

	
	

(a
)		W

or
k	o
ut
	th
e	l
en
gth

	of
	BC

	

	
	

(b
)		W

or
k	o
ut
	th
e	l
en
gth

	of
	CD

	

	
	

(c)
		W
or
k	o
ut
	th
e	l
en
gth

	of
	BF

	

	 Qu
es
tio
n	4

:	
Sh
ow
n	i
s	a
	sq
ua
re
	ba
se
d	p
yr
am

id	
AB
CD
E.		

	
	

F	i
s	t
he
	m
idp

oin
t	o
f	C
D.	

	
	

M	
is	
th
e	p
oin

t	o
n	t
he
	ba
se
	di
re
ctl
y	b
elo
w	
th
e	v
er
tex
	E.
	

	
	

AD
	=	
4c
m	

an
d		

CE
	=	
7c
m	

	
	

Ca
lcu
lat
e	t
he
	le
ng
th
	of
	

	
	

(a
)			
AC
	

(b
)			
AM

	
(c)
		E
M	
	

(d
)		E

F	
	

	
	

Ex
am

ple
s

W
or
ko
ut

©
 C

O
R

BE
TT

M
AT

H
S 

20
16

Cli
ck
	he
re

Sc
an
	he
re



Purposeful Practice

Page 152

�
   

   
   

   
   
�

!
3D
	Py
th
ag
or
as
	

Vi
de
o	2
59
	on
	w
ww

.co
rb
ett
ma

th
s.c
om

	 � Qu
es
tio
n	1

:	
A	r
ec
tan

gu
lar
	Wie
ld	
is	
30
m	
lon

g	a
nd
	25

m	
wi
de
.	

	
	

An
	ob
eli
sk
	is
	si
tu
ate
d	i
n	t
he
	co
rn
er
	of
	th
e	W
iel
d.	

	
	

Ca
lcu
lat
e	t
he
	le
ng
th
	AE

.	
	 Qu
es
tio
n	2

:	
Ca
n	a
	1m

	ro
d	W
it	i
ns
ide

	th
is	
bo
x?
	

	
	

Ex
pla
in	
yo
ur
	an
sw
er.
	

	 Qu
es
tio
n	3

:	
Ca
lcu
lat
e	t
he
	vo
lum

e	o
f	t
his
	co
ne
.	

	 Qu
es
tio
n	4

:	
AB
CD
EF
GH
	is
	a	
cu
bo
id	

	
	

P	i
s	a
	po
int
	on
	AB

,	s
uc
h	t
ha
t	A
P:P

B	i
s	1
:2	

	
	

Q	
is	
a	p
oin

t	o
n	G

H,
	su
ch
	th
at	
GQ
:Q
H	
is	
2:3

	

	
	

Ca
lcu
lat
e	t
he
	di
sta
nc
e	P
Q.	

	
	

	

	 	 �

Ap
ply

An
sw
er
s

©
 C

O
R

BE
TT

M
AT

H
S 
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16

Cli
ck
	he
re

Sc
an
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P
yt

h
ag

or
as

 in
 3

D
 

 Fi
nd

 t
he

 le
ng

th
 o

f 
th

e 
di

ag
on

al
 t

o 
1d

p.
 

(a
) 

 
 

  
 (

b)
 

    (c
) 

 
 

  
 (

d)
 

      Fi
nd

 t
he

 d
is

ta
nc

e 
A
B
 t

o 
1d

p.
 

(a
) 

 
 

  
  
  

  

   (b
) 

    (c
) 

 
 

   (d
)  

 
 

(e
) 

    

P
yt

h
ag

or
as

 in
 3

D
 

 Fi
nd

 t
he

 le
ng

th
 o

f 
th

e 
di

ag
on

al
 t

o 
1d

p.
 

(a
) 

 
 

  
 (

b)
 

    (c
) 

 
 

  
 (

d)
 

      Fi
nd

 t
he

 d
is

ta
nc

e 
A
B
 t

o 
1d

p.
 

(a
) 

 
 

  
  
  

  

   (b
) 

    (c
) 

 
 

   (d
)  

 
 

(e
) 
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Pythagoras’ Theorem Revision 

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

Find the value of 𝑥 to 1 
decimal place. 

 

Find the value of 𝑦 to 3 
significant figures. 

 

A triangle has sides of lengths 
10.5 𝑐𝑚, 12 𝑐𝑚 and 16.5 𝑐𝑚. 

Is the triangle right-angled? 
Explain your answer. 

Find the perimeter of the 
triangle to 3 significant figures. 

 

(e) (f) (g) (h) 
Find the distance between the 
coordinates (1, 6) and (3, 2), 

giving an exact answer. 

Find the value of 𝑥 to 3 
significant figures. 

 

Find the area of the isosceles 
triangle to 1 decimal place. 

 

From point A, a boat sails 80 
km east. It then turns and sails 
110 km south to point B. Find 
the distance AB to the nearest 

km. 

(i) (j) (k) 

Find the value of 𝑦 to 3 significant figures. 
 

The area of the isosceles triangle is 
40 𝑐𝑚2. Find the perimeter of the 

triangle, to 1 decimal place. 
 

Find the length of the line AB, giving your 
answer to 3 significant figures. 
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Find the diagonal length within this cube.

3D-Pythag1) 

Find the diagonal length within 
this square-based prism.

Find the diagonal length within 
this cuboid.

3 cm

4 cm

5 cm

6 cm

8 cm 2 cm

2) 

3) 

8 cm

The centre of the top face of 
this cube has been marked.

Find the distance from A to this point.

A

7 cm
Find the distance from A to
the centre of the top face.

A

The point halfway up the front face of 
this isosceles-triangle-based prism has

been marked.

Find its distance from A.

9 cm
12 cm

Length AB is 12 cm.
Find the volume of the cuboid.

6 cm
9 cm

A

B

The diagonal within this cube is 12 cm.
Find the volume of the shape.

4) 

5) 

7) 

8) 

9) 

5 cm
3 cm

A

Point C is equidistant between A & B on
the surface of this prism.

Find distance AC.

9 cm
6 cm

6) 

A

10 cm

B

15 cm

The sides of a cuboid are in the ratio  1:2:3
The diagonal within the shape is 38 cm long.

Find the volume of the cuboid.

10) 

C
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4.
A
B
C
D
E

 is
 a

 s
qu

ar
e

- b
as

ed
 p

yr
am

id
 

w
ith

 p
er

pe
nd

ic
ul

ar
 h

ei
gh

t 4
cm

.
Th

e 
ap

ex
 o

f t
he

 p
yr

am
id

 is
 d

ire
ct

ly
 

ab
ov

e 
th

e 
ce

nt
re

 o
f t

he
 s

qu
ar

e,
 O

.
W

or
k 

ou
t t

he
 le

ng
th

 o
f E
C

.

BF

C
A

4c
m

G
E

3c
m

7c
m

DH

1.
A
B
C
D
E
F
G
H

 is
 a

 c
ub

oi
d.

W
or

k 
ou

t t
he

 le
ng

th
 o

f A
G

.

B
A

F
E

C10
cm

D

G
H

D
C

O

8c
m

M
A

E

6c
m

B

3.
A
B
C
D
E

 is
 a

 s
qu

ar
e

- b
as

ed
 p

yr
am

id
 

w
ith

 p
er

pe
nd

ic
ul

ar
 h

ei
gh

t 8
cm

.
Th

e 
ap

ex
 o

f t
he

 p
yr

am
id

 is
 d

ire
ct

ly
 

ab
ov

e 
th

e 
ce

nt
re

 o
f t

he
 s

qu
ar

e,
 O

.
M

 is
 th

e 
m

id
po

in
t o

f B
C

. W
or

k 
ou

t t
he

 
le

ng
th

 o
f E
M

.

D
C

O

4c
m

A

E

4c
m

B

2.
A
B
C
D
E
F
G
H

 is
 a

 c
ub

e.
W

or
k 

ou
t t

he
 le

ng
th

 o
f C
E

.

Py
th
ag
or
as
 
in
 
3d

C
B

D

5c
m

A

5.
A
B
C
D

 is
 a

 re
gu

la
r t

et
ra

he
dr

on
 w

ith
ea

ch
 e

dg
e 

le
ng

th
 e

qu
al

 to
 5

cm
.

M
 is

 th
e 

m
id

po
in

t o
f A
C

. W
or

k 
ou

t t
he

 
ex

ac
t l

en
gt

h 
of

 D
M

.

6.
A

 tr
ia

ng
ul

ar
 p

ris
m

 is
 s

ho
w

n.
W

or
k 

ou
t t

he
 le

ng
th

 A
E

.

C
B

3c
m

F
E

A

4c
m 10

cm

D

P
ag

e 
1

w
w

w
.M

at
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P
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7.
A
B
C
D

 is
 a

 s
ke

w
 p

yr
am

id
.

D
 is

 d
ire

ct
ly

 a
bo

ve
 C

.
A
B
C

 =
 9

0°
.

W
or

k 
ou

t t
he

 le
ng

th
 o

f A
D

.

X

Y

10
.

Fo
ur

 c
ub

es
, e

ac
h 

w
ith

 e
dg

e 
le

ng
th

s 
of

 
3c

m
 a

re
 a

rr
an

ge
d 
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 s

ho
w

n.
 W

or
k 

ou
t 

th
e 

st
ra

ig
ht

- l
in

e 
di

st
an

ce
 fr

om
 X

 to
 Y

.

8.
A

 re
ct

an
gu

la
r-

ba
se

d 
py

ra
m

id
 h

as
 a

pe
rp

en
di

cu
la

r h
ei

gh
t 9

cm
. T
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 a

pe
x 

of
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e 

py
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m
id
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 d

ire
ct
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 a
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ve
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e 

ce
nt

re
 

of
 th

e 
re

ct
an

gl
e.

 W
or

k 
ou

t t
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 le
ng

th
 B
E

.

C

B
D

E

6c
m

8c
m

A

D
C

O
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A

E

B

9.
S

qu
ar

e
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ed

 p
yr

am
id

 A
B
C
D
E
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rp
en

di
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la
r h

ei
gh

t o
f 1

5c
m

. T
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 o

f t
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 p
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id
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 d
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ve
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 s
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e.
 C
E
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7c
m

.
W

or
k 
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ng
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B

.

B
M

F

AE
N

C
3c
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5c
m

G

8c
m

DH
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.
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cu

bo
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, M
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m
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m
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t o

f F
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.
W
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ou
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 le

ng
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C

B

F

E
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.
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e 
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r p
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m

, A
C

 =
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, 

B
C

 =
 8
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, E
D
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, B
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f A
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	Tr
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Vi
de
o	3
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	on
	Co
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ett
ma

th
s

� � Qu
es
tio
n	1

:	
He
re
	is
	a	
cu
bo
id.
	

EH
	=	
8c
m,
		G
H	
=	6

cm
,	F
H	
=	1

0c
m	
an
d	∠

FH
B	=

	40
°	

(a
)
	W
or
k	o
ut
	th
e	l
en
gth

	BF
	

(b
)
	W
or
k	o
ut
	th
e	l
en
gth

	BH
	

(c)
	W
or
k	o
ut
	th
e	s
ize
	of
	an
gle
	FB

H	

Qu
es
tio
n	2

:	
He
re
	is
	a	
cu
be
	w
ith
	si
de
	le
ng
th
	4c
m.
	

(a
)
	Ca
lcu
lat
e	t
he
	le
ng
th
	AC

	
(b
)
	Ca
lcu
lat
e	t
he
	si
ze
	of
	an
gle
	CA

G	
	 Qu
es
tio
n	3

:	
Sh
ow
n	i
s	a
	cu
be
	w
ith
	si
de
	le
ng
th
	10

cm
	

(a
)
	Ca
lcu
lat
e	t
he
	le
ng
th
	of
	FH

.	
(b
)
	Ca
lcu
lat
e	t
he
	si
ze
	of
	an
gle
	D
FH
	

Qu
es
tio
n	4

:	
Sh
ow
n	i
s	a
	cu
bo
id.
	

(a
)
	W
or
k	o
ut
	th
e	s
ize
	of
	an
gle
	GE

H	
(b
)
	W
or
k	o
ut
	th
e	s
ize
	of
	an
gle
	CH

G	
(c)

	W
or
k	o
ut
	th
e	l
en
gth

	EG
	

(d
)
	W
or
k	o
ut
	th
e	s
ize
	of
	an
gle
	CE

G	
	 Qu
es
tio
n	5

:	
AB
CD
EF
	is
	a	
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gu
lar
	pr
ism

	

BD
	=	
9c
m,
		E
F	=
	25
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,		∠
BD
F	=
	90

°		a
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		∠
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F	=
	20

°	

(a
)
	W
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k	o
ut
	th
e	l
en
gth

	D
F	

(b
)
	W
or
k	o
ut
	th
e	l
en
gth

	BF
	

(c)
	W
or
k	o
ut
	th
e	l
en
gth

	BC
	

(d
)
	W
or
k	o
ut
	th
e	s
ize
	of
	an
gle
	CB

E		
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!
3D
	Tr
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me

try
	

Vi
de
o	3
32
	on
	Co
rb
ett
ma

th
s

	 Qu
es
tio
n	6

:	
Sh
ow
n	i
s	a
	tr
ian

gu
lar
	pr
ism

.	

M	
is	
th
e	m

idp
oin

t	o
f	B
C.	

AB
	=	
16
cm
,			
CM

	=	
5c
m,
			C
F	=
	8c
m	
		a
nd
		∠
BM

F	=
	90

°	

Ca
lcu
lat
e	

(a
)
	Le
ng
th
	FM

				
				
		(b

)			
Le
ng
th
	BE

				
				
			(
c)	
	Le
ng
th
	BD

	

(d
)			
	An

gle
	CB

D	
(e
)			
An
gle
		A
BE
				
				
		(f
)		A

ng
le	
DM

F	
	 Qu
es
tio
n	7

:	
Sh
ow
n	i
s	a
	sq
ua
re
-b
as
ed
	py
ra
mi
d.	

	
	

Th
e	a
pe
x	E
	is
	di
re
ctl
y	o
ve
r	t
he
	ce
nt
re
	of
	th
e	b
as
e.	

AD
	=	
10
cm
	
an
d		

CE
	=	
18
cm
	

(a
)
	W
or
k	o
ut
	th
e	l
en
gth

	of
	AC

	
(b
)
	Ca
lcu
lat
e	a
ng
le	
CA
E	

(c)
	W
or
k	o
ut
	th
e	h
eig
ht
	of
	th
e	p
yr
am

id.
	

	 Qu
es
tio
n	8

:	
Sh
ow
n	i
s	a
	cu
bo
id.
	

FG
	=	
5.5
cm
				
		D
H	
=	6

.2c
m	
				
	An

gle
	FH

G	=
	47

°	

Ca
lcu
lat
e	t
he
	an
gle
	be
tw
ee
n	D

F	a
nd
	th
e	p
lan

e	E
FG
H.
	

	 Qu
es
tio
n	9

:	
Sh
ow
n	b

elo
w	
is	
a	r
ec
tan

gu
lar
-b
as
ed
	py
ra
mi
d.	

	
	

Th
e	a
pe
x	E
	is
	di
re
ctl
y	o
ve
r	t
he
	ce
nt
re
	of
	th
e	b
as
e.	

AD
	=	
8c
m	

CD
	=	
6c
m	

CE
	=	
11
cm
	

(a
)
	Ca
lcu
lat
e	t
he
	he
igh

t	o
f	t
he
	py
ra
mi
d.	

(b
)
	Ca
lcu
lat
e	t
he
	an
gle
	be
tw
ee
n	f
ac
e	A

BE
	an
d	t
he
	ba
se
	AB

CD
.	

� Qu
es
tio
n	1

:			
A	t
re
e	i
s	l
oc
ate
d	i
n	t
he
	co
rn
er
	of
	a	
re
cta
ng
ula
r	]
iel
d.	

	
				
				
			T
he
	]ie
ld	
is	
30
	m
etr
es
	lo
ng
	an
d	2

4	m
etr
es
	w
ide

.	
	

				
				
			T
he
	tr
ee
	is
	15

	m
etr
es
	ta
ll.	

	
	

Ca
lcu
lat
e	a
ng
le	
CA
E.	

Ap
ply

©
 C

O
R

BE
TT

M
AT

H
S 

20
18
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�                �

! 3D	Trigonometry	
Video	332	on	Corbettmaths

	
Question	2:	 Here	is	a	square-based	pyramid		
	 	 The	apex	E	is	directly	over	the	centre	of	the	base.	

	 	 Calculate	the	volume	of	the	pyramid.	

Question	3:	 The	diagram	shows	a	cuboid	and	a	pyramid.	
	 	 The	apex	of	the	pyramid,	I,	is	directly	above	the	centre,	M,	of	ABCD.	

AC	=	7m	 CD	=	9m	 DG	=	3.5m	
IM	=	8m	

(a)		Calculate	the	angle	between	EI	and	the	
								plane	EFGH.	

(b)		Calculate	the	angle	between	AI	and	
								plane	ABCD.	

(c)			Calculate	the	angle	between	the	planes	FGI	
								and	EFGH	

(d)		Calculate	the	angle	between	the	planes	EHI	and	ACEH	

	

� 	
Answers

© CORBETTMATHS 2018

Click	here
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nd
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    (b
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     (c
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     Fi
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D

 

(a
) 

 
 

  
  

    (b
)  

     (c
)  
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 3D Pythagoras and Trigonometry 

(a) (b) 

The volume of the cuboid ABCDEFGH is 360 𝑐𝑚3. Find: 
(a) the length of AD 
(b) the length of AG  
(c) the angle between AG and the 
plane EFGH 
 

The point J splits the edge EF in the ratio 2 ∶  1. Find: 
(a) the length HJ 
(b) the length DJ 
(c) the angle HDJ 
(d) The angle between DJ and the 
plane EFGH 
 

(c) (d) 

ABCDEF is a triangular prism with a surface area of 660 𝑐𝑚2.    
M is the midpoint of DE. Find: 
(a) the length of MF 
(b) the length of BE 
(c) the length of CM 
(d) the angle between CM and the 
plane ABED 
 

The volume of the square-based pyramid ABCDE is 180 𝑐𝑚3.     
M is the centre of the base and is vertically below E. Find: 
(a) the height of the pyramid ME 
(b) the length of AE 
(c) the angle EAM 
(d) the angle between the planes 
BCE and ABCD 
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Q1
AB

CD
EF

GH
 is

 a
 cu

bo
id

. A
B 
=

12
cm

 a
nd

BC
 =

CG
 =

5c
m

.
Ca

lcu
la

te
 th

e 
an

gl
e 

be
tw

ee
n:

[a
]

th
e 

lin
e 

BH
 a

nd
 th

e 
pl

an
e 

DC
GH

.
[b

]
th

e 
lin

e 
BH

 a
nd

 th
e 

pl
an

e 
AD

HE
.

Q2
AB

CD
EF

GH
 is

 a
 cu

bo
id

.
AB

 =
10

cm
, B

C 
=

5c
m

 a
nd

 C
G 
=

3c
m

.
[a

]
Ca

lcu
la

te
 ∠

FE
G 

to
 1

dp
.

[b
]  

Ca
lcu

la
te

 ∠
DA

H 
to

 1
dp

.
[c

]
Ca

lcu
la

te
 ∠

DC
H 

to
 1

dp
.

[d
]  

Ca
lcu

la
te

 ∠
CA

G 
to

 1
dp

.

B
C

D
AE

F
G

H 10
cm

5c
m3c

m

Q3
Sh

ow
n 

is 
a 

tr
ia

ng
ul

ar
 p

ris
m

.
Tr

ia
ng

le
 A

BC
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 a
 ri

gh
t a

ng
le
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ia

ng
le

.
[a

]
Ca

lcu
la

te
 ∠
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B 

to
 1
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.

[b
]  

Ca
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la
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 ∠
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F 
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 1
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.
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]
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 ∠
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C 

to
 1
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.

A
B

C
D

E
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m

Q4
Ru
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au
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CA
G 
=

45
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Sh
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co
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Q5
Sh

ow
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a 

sq
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 p
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, A
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DE
.

F i
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f C
D.

 M
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e 
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t 
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 b
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e 
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x E
.

Ca
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e 
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w
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g
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e 
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eg
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:

[a
]
∠M

AE
[b

]
∠M

EC
[c

]  
 ∠
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C

[d
]
∠B
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Q6
Sh
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a 
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ua
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.
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f C
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e 
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ED
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] 
∠B
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A

B
C

D

E

× F
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m
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os
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 in

 th
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an
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r c
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e.
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m
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s t
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la
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E 

to
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.

Q8
Sh
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n 
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ne
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ith
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m
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m
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e 
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m
.
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e 
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 m
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.
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m

40
m
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B
C D

A

E
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×
M

A
B

C
D

E
F

G
H

B

C
D
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F

G
H
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m
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m
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×
M
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B
C

D
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× F
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m
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3
D

T
ri
g
o
n
o
m
et
ry

P
at
ro
n
s
ar
e
gi
ve
n
qu
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ti
on

s
on

fo
u
r
ty
p
es

of
sh
ap

es
:

1.
A

c
u
b
o
id
.

2.
A

p
y
r
a
m
id
.
(A

re
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an

gu
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r
b
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e
su
ch
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at

th
e
ve
rt
ex

li
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e
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e
m
id
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th
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gl
e.
)

3.
A

y
a
n
g
m
a
.
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r
b
as
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ra
m
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e
ve
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ex
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e
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e
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4.
A

P
r
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m
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p
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w
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h
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n
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r
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n
.)

A
B

C
D

W
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Y
Z

A
B
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D

T M

A
B

C
D

T

A
B

C
D

X

Y

P
le
as
e
gi
ve

al
l
n
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e
le
n
gt
h
A
Y
.

p
1
0
1

(b
)
F
in
d
th
e
an

gl
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p
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b
et
w
ee
n
th
e
p
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a
n
g
m
a
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A
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d
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d
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p
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P
r
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Ŷ
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p
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D

ABCDEFGH

A B

D C

E
F

H G

GH = 5 cm
AE = 3 cm

Calculate angle ABE.

A B

C
E

F

H G

FB = 2 cm
EG = 9 cm
DC = 7 cm

Calculate angle AEB.
Calculate angle EGH.

① ABCDEFG is a cuboid. Give answers correct to 2 decimal places.② ABCDEFG is a cuboid.

④ ABCDEFG is a cuboid.

D

A B

C

E F

H G

HE = 1 cm
AB = 4 cm
Angle ABE = 50°

Calculate the length AE.
Calculate angle GBD.

not to
scale

③ ABCDEFG is a cuboid.

A B

D C

E
F

H G

GC = 4 cm
Angle ABD = 22°
CB = 5 cm

Calculate the length DB.
Calculate angle DBH.

⑤ ABCDEFG is a cuboid.

A

B

D

C

E
F

H

G

CF = 21 cm
GD = 6 cm
Angle HGC = 12°

Calculate angle GCD.
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Angles of Elevation & Depression

10 cm

A

B

Find the angle of elevation of 
the diagonal (A to B) within this cube.

A

B

8 cm

14 cm

This is a square-based prism.
Find the angle of depression from A to B.

Find the angle of elevation of 
the diagonal within this cuboid.

5 cm

This triangular prism represents a hill with a 22° incline.
John walks diagonally up the hill from A to B. 

At what angle of elevation does he walk?
Explain why this gradient is smaller than that of the hill. 

71°

22°

25 m

70 m

4 cm

6 cm

11 cm

A

B

Find the volume of 
this square-based prism.
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3D Trigonometry1) Ahmed is 25 metres from a tree. 
The angle of elevation to the top of the tree (C) is 22°
Billy is 35 metres from the tree.
What is the angle of elevation to the top of the tree 
from where he is standing?

25 m
22°

35 m

C

2) ABCD is a football goal 5 metres wide.
The ball (G) is directly in front of the left post.
Calculate the height of the goal

5 m

50°

A B

C D

65°
G

A

4 Km

3) A UFO is flying at the same height for 4 km.
At A, it is 2 km away from C
How far away is the UFO from C when it is at B?

28°

B A

2 Km

16°

C

8 cm 56°

24 cm

4) ABCDEF is an isosceles-triangle-based prism.
X is the midpoint of AC. Y is the midpoint of DF.
Find the angle of depression from B to Y

A

B

E

F
D

CX

Y

B
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4.
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 c
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 p
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.
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ng
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.
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 p
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m

 is
 s
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w

n.
W
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t D
E
A

.

BF

AE

C5c
m

4c
m

G

8c
m

DH

BF

AE

CG

DH

B
C

3c
m

E

8c
m

A
D

CG

DH

B

4c
m

6c
m

F

2c
m
AE

D

C

10
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A

E

5c
m

B

B
A

2c
m

5c
m

E

6c
m

D
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P
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1

w
w

w
.M
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P
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.c
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7.
A
B
C
D
E
F
G
H

 is
 a

 c
ub

oi
d.

W
or

k 
ou

t t
he

 a
ng

le
 b

et
w

ee
n 

th
e 

lin
e 

B
H

 a
nd

 th
e 

pl
an

e 
A
B
C
D

.

10
.
A
B
C
D
E

 is
 a

 s
qu

ar
e 

ba
se

d 
py

ra
m

id
.

O
 is

 th
e 

ce
nt

re
 o

f t
he

 s
qu

ar
e.

E
 is

 d
ire

ct
ly

 a
bo

ve
 O

. M
 is

 th
e 

m
id

po
in

t 
of

 A
B

, E
O

 =
 1

2c
m

 a
nd

 E
C

 =
 1

5c
m

.
W

or
k 

ou
t t

he
 a

ng
le

 E
M
O

.

8.
A
B
C
D
E
F
G
H

 is
 a

 c
ub

oi
d.

W
or

k 
ou

t t
he

 a
ng

le
 b

et
w

ee
n 

th
e 

lin
e 

F
D

 a
nd

 th
e 

pl
an

e 
B
C
G
F

.

C
B

D
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m

E

7c
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A

D

C
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M
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9.
A
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C
D
E
F
G
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 c
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d.

W
or

k 
ou

t t
he

 a
ng

le
 b

et
w

ee
n 

th
e 

lin
e 

F
D

 a
nd

 th
e 

pl
an
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A
D
E
H

.

11
.

A
 re
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an

gu
la

r-
ba

se
d 

py
ra

m
id
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pe

rp
en

di
cu
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r h

ei
gh

t 8
cm

. T
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 a
pe

x 
of

 
th

e 
py

ra
m

id
 is

 d
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ly

 a
bo

ve
 th

e 
ce
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of

 th
e 

re
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an
gl

e.
 W
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t D
B
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.
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.

In
 th

e 
tri

ap
ez

oi
da

l p
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, C
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3d
 T

rig
on

om
et

ry
 &

 P
yt

ha
go

ra
s 

– 
Pr

is
m

s 
&

 P
yr

am
id

s 

1 
𝐴𝐸

=
3𝑚

  
𝐸𝐷

=
6𝑚

  
𝐷
𝐶
=
4𝑚

  
Fi

nd
 th

e 
le

ng
th

 
𝐴𝐶

. 
  

   
2 

𝐴𝐶
=
10
𝑚

  
𝐸𝐷

=
7𝑚

  
𝐷
𝐶
=
4𝑚

  
Fi

nd
 th

e 
le

ng
th

 𝐴
𝐸

. 
   

   
3 

𝐴𝐶
=
12
𝑚

  
𝐸𝐷

=
7𝑚

  
𝐷
𝐶
=
4𝑚

  
Fi

nd
 th

e 
an

gl
e 
∠𝐴

𝐶𝐸
. 

   
   

4 
An

gl
e 
∠𝐴

𝐶𝐸
=
40
°  

𝐸𝐷
=
7𝑚

  
𝐷
𝐶
=
5𝑚

  
Fi

nd
 th

e 
le

ng
th

 𝐴
𝐶.

 
 

   
5 

An
gl

e 
∠𝐷

𝐶𝐸
=
40
°  

𝐸𝐷
=
7𝑚

  
𝐴𝐸

=
5𝑚

  
Fi

nd
 th

e 
le

ng
th

 𝐴
𝐶.

 
 

   



Fluency Practice

Page 189

6 
𝐴𝐷

=
8𝑚

  
𝐷

𝐶
=

8𝑚
  

𝐸 
is

 7
𝑚

 a
bo

ve
 th

e 
m

id
po

in
t o

f 𝐴
𝐶.

 
 Fi

nd
 th

e 
le

ng
th

 𝐸
𝐶.

 
  

   
7 

𝐴𝐷
=

6𝑚
  

𝐷
𝐶

=
6𝑚

  
𝐸 

is
 7

𝑚
 a

bo
ve

 th
e 

m
id

po
in

t o
f 𝐴

𝐶.
 

 Fi
nd

 th
e 

an
gl

e 
∠𝐴

𝐶𝑋
. 

     
8 

𝐸 
is

 a
bo

ve
 th

e 
m

id
po

in
t o

f 𝐴
𝐶.

 
An

gl
e 

∠𝐸
𝐶𝑋

=
70

°  
𝐷

𝐶
=

6𝑚
  

𝐸𝐶
=

10
𝑚

  
 Fi

nd
 th

e 
le

ng
th

 𝐴
𝐷

. 

     
9 

𝐸 
is

 a
bo

ve
 th

e 
m

id
po

in
t o

f 𝐴
𝐶.

 
𝐴𝐷

=
𝐷

𝐶
=

4𝑚
  

𝐸𝐶
=

𝐴𝐸
=

7𝑚
  

 Fi
nd

 th
e 

an
gl

e 
∠𝐴

𝐸𝐶
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𝑐
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G
ra

ph
s 

of
 e

xp
on

en
tia

l f
un

ct
io

ns
 

 3.
 

Th
e 

di
ag

ra
m

 s
ho

w
s 

th
e 

gr
ap

hs
 o

f y
 =

 3
x , y

 =
 2
íx

, y
 =

 5
x  a

nd
 y

 =
 ቀ
� �ቁ

x .  
a 

 
 M

at
ch

 e
ac

h 
gr

ap
h 

to
 it

s 
eq

ua
tio

n.
 

a  6 
4.

 
Th

e 
nu

m
be

r o
f r

ab
bi

ts
, n

, i
n 

a 
pa

rti
cu

la
r p

op
ul

at
io

n 
gr

ow
s 

at
 a

 ra
te

 g
iv

en
 b

y 
th

e 
eq

ua
tio

n 

n 
= 

5 
ൈ

 2
y 

w
he

re
 y

 is
 th

e 
nu

m
be

r o
f y

ea
rs

. 
a a)

  H
ow

 m
an

y 
ra

bb
its

 w
er

e 
th

er
e 

in
iti

al
ly

 (w
he

n 
y 
= 

0)
? 

    b)
  H

ow
 m

an
y 

ra
bb

its
 a

re
 th

er
e 

af
te

r 6
 y

ea
rs

? 
    c)

  H
ow

 m
an

y 
ye

ar
s 

w
ill

 it
 ta

ke
 fo

r t
he

 ra
bb

it 
po

pu
la

tio
n 

to
 e

xc
ee

d 
50

00
? 
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Ex
po

n
en

ti
al

 F
u

n
ct

io
n

s 
an

d 
G

ra
ph

s 
 (a

) 
S
ke

tc
h 

th
e 

gr
ap

h 
of

 𝑦
=
2𝑥

, 
m

ar
ki

ng
 

th
e 

co
or

di
na

te
s 

of
 a

ny
 p

oi
nt

s 
th

at
 c

ro
ss

 
th

e 
ax

es
. 

(b
) 

S
ke

tc
h 

th
e 

gr
ap

h 
of

 𝑦
=
0.
5𝑥

, 
m

ar
ki

ng
 

th
e 

co
or

di
na

te
s 

of
 a

ny
 p

oi
nt

s 
th

at
 c

ro
ss

 
th

e 
ax

es
. 

  Th
e 

ex
po

ne
nt

ia
l g

ro
w

th
 o

f 
a 

ba
t 

po
pu

la
ti
on

 c
an

 b
e 

de
sc

ri
be

d 
by

 t
he

 

eq
ua

ti
on

 𝑃
=
20

×
1.
2𝑡

, 
w

he
re

 𝑃
 is

 t
he

 

po
pu

la
ti
on

 a
t 

ti
m

e 
𝑡 

in
 m

on
th

s.
 

(a
) 

W
ha

t 
is

 t
he

 in
it
ia

l b
at

 p
op

ul
at

io
n?

 
(b

) 
C
al

cu
la

te
 t

he
 p

op
ul

at
io

n 
of

 b
at

s 
af

te
r 

6 
m

on
th

s.
 

(c
) 

W
ha

t 
is

 t
he

 p
er

ce
nt

ag
e 

in
cr

ea
se

 in
 t

he
 

ba
t 

po
pu

la
ti
on

 p
er

 m
on

th
? 

(d
) 

S
ke

tc
h 

th
e 

gr
ap

h 
of

 t
he

 b
at

 
po

pu
la

ti
on

 o
ve

r 
ti
m

e,
 m

ar
ki

ng
 t

he
 

co
or

di
na

te
s 

of
 a

ny
 p

oi
nt

s 
w

he
re

 t
he

 
gr

ap
h 

cr
os

se
s 

th
e 

ax
es

. 
  A
 r

ad
io

ac
ti
ve

 e
le

m
en

t 
de

ca
ys

 a
cc

or
di

ng
 t

o 

th
e 

eq
ua

ti
on

 𝑚
=
50

0
×
0.
5𝑡

 w
he

re
 𝑚

 is
 

th
e 

m
as

s 
of

 t
he

 e
le

m
en

t 
in

 k
g 

an
d 
𝑡 

is
 t

he
 

ti
m

e 
in

 d
ay

s.
 

(a
) 

W
ha

t 
is

 t
he

 in
it
ia

l m
as

s 
of

 t
he

 
ra

di
oa

ct
iv

e 
el

em
en

t?
 

(b
) 

W
ha

t 
is

 t
he

 m
as

s 
of

 t
he

 e
le

m
en

t 
af

te
r 

2 
da

ys
? 

(c
) 

W
ha

t 
is

 t
he

 m
as

s 
of

 t
he

 e
le

m
en

t 
af

te
r 

15
 d

ay
s?

 G
iv

e 
yo

ur
 a

ns
w

er
 in

 g
ra

m
s 

to
 1

 
de

ci
m

al
 p

la
ce

. 
(d

) 
W

ha
t 

is
 t

he
 h

al
f-

lif
e 

of
 t

he
 e

le
m

en
t?

 
Th

e 
ha

lf-
lif

e 
is

 t
he

 t
im

e 
it
 t

ak
es

 t
o 

de
ca

y 
to

 h
al

f 
it
s 

or
ig

in
al

 m
as

s.
 

(e
) 

S
ke

tc
h 

th
e 

gr
ap

h 
of

 t
he

 m
as

s 
ag

ai
ns

t 
ti
m

e.
 

  

Ex
po

n
en

ti
al

 F
u

n
ct

io
n

s 
an

d 
G

ra
ph

s 
 (a

) 
S
ke

tc
h 

th
e 

gr
ap

h 
of

 𝑦
=
2𝑥

, 
m

ar
ki

ng
 

th
e 

co
or

di
na

te
s 

of
 a

ny
 p

oi
nt

s 
th

at
 c

ro
ss

 
th

e 
ax

es
. 

(b
) 

S
ke

tc
h 

th
e 

gr
ap

h 
of

 𝑦
=
0.
5𝑥

, 
m

ar
ki

ng
 

th
e 

co
or

di
na

te
s 

of
 a

ny
 p

oi
nt

s 
th

at
 c

ro
ss

 
th

e 
ax

es
. 

  Th
e 

ex
po

ne
nt

ia
l g

ro
w

th
 o

f 
a 

ba
t 

po
pu

la
ti
on

 c
an

 b
e 

de
sc

ri
be

d 
by

 t
he

 

eq
ua

ti
on

 𝑃
=
20

×
1.
2𝑡

, 
w

he
re

 𝑃
 is

 t
he

 

po
pu

la
ti
on

 a
t 

ti
m

e 
𝑡 

in
 m

on
th

s.
 

(a
) 

W
ha

t 
is

 t
he

 in
it
ia

l b
at

 p
op

ul
at

io
n?

 
(b

) 
C
al

cu
la

te
 t

he
 p

op
ul

at
io

n 
of

 b
at

s 
af

te
r 

6 
m

on
th

s.
 

(c
) 

W
ha

t 
is

 t
he

 p
er

ce
nt

ag
e 

in
cr

ea
se

 in
 t

he
 

ba
t 

po
pu

la
ti
on

 p
er

 m
on

th
? 

(d
) 

S
ke

tc
h 

th
e 

gr
ap

h 
of

 t
he

 b
at

 
po

pu
la

ti
on

 o
ve

r 
ti
m

e,
 m

ar
ki

ng
 t

he
 

co
or

di
na

te
s 

of
 a

ny
 p

oi
nt

s 
w

he
re

 t
he

 
gr

ap
h 

cr
os

se
s 

th
e 

ax
es

. 
  A
 r

ad
io

ac
ti
ve

 e
le

m
en

t 
de

ca
ys

 a
cc

or
di

ng
 t

o 

th
e 

eq
ua

ti
on

 𝑚
=
50

0
×
0.
5𝑡

 w
he

re
 𝑚

 is
 

th
e 

m
as

s 
of

 t
he

 e
le

m
en

t 
in

 k
g 

an
d 
𝑡 

is
 t

he
 

ti
m

e 
in

 d
ay

s.
 

(a
) 

W
ha

t 
is

 t
he

 in
it
ia

l m
as

s 
of

 t
he

 
ra

di
oa

ct
iv

e 
el

em
en

t?
 

(b
) 

W
ha

t 
is

 t
he

 m
as

s 
of

 t
he

 e
le

m
en

t 
af

te
r 

2 
da

ys
? 

(c
) 

W
ha

t 
is

 t
he

 m
as

s 
of

 t
he

 e
le

m
en

t 
af

te
r 

15
 d

ay
s?

 G
iv

e 
yo

ur
 a

ns
w

er
 in

 g
ra

m
s 

to
 1

 
de

ci
m

al
 p

la
ce

. 
(d

) 
W

ha
t 

is
 t

he
 h

al
f-

lif
e 

of
 t

he
 e

le
m

en
t?

 
Th

e 
ha

lf-
lif

e 
is

 t
he

 t
im

e 
it
 t

ak
es

 t
o 

de
ca

y 
to

 h
al

f 
it
s 

or
ig

in
al

 m
as

s.
 

(e
) 

S
ke

tc
h 

th
e 

gr
ap

h 
of

 t
he

 m
as

s 
ag

ai
ns

t 
ti
m

e.
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Finding the Equation of Exponential Graphs 
(a) (b) (c) 

The curve has equation 𝑦 = 𝑎𝑏𝑥. Write 
down the value of 𝑎. 

 

The curve has equation 𝑦 = 𝑎𝑏−𝑥. Write 
down the value of 𝑎. 

 

 The curve has equation 𝑦 = 𝑘𝑥 . Find the 
value of 𝑘. 

 

(d) (e) (f) 

The curve has equation 𝑦 = 𝑎𝑏−𝑥 . Find 
the values of 𝑎 and 
𝑏, where 𝑏 > 0 

The curve has equation 𝑦 = 𝑎𝑏𝑥 . Find the 
values of 𝑎 and 𝑏. 

The curve has equation 𝑦 = 𝑎𝑏−𝑥. Find 
the values of 𝑎 and 

𝑏. 

(g) (h) (i) 

The curve has equation 𝑦 = 𝑎𝑏𝑥 . Find the 
values of 𝑎 and 𝑏. 

The curve has equation 𝑦 = 𝑎𝑏−𝑥 . Find 
the values of 𝑎 and 

𝑏, where 𝑏 > 0 

 The curve has equation 𝑦 = 𝑎𝑏−𝑥 . Find 
the values of 𝑎 and 

𝑏, where 𝑏 > 0 
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P
lo

tt
in

g
 T

ri
g

on
om
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ri
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G
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p
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 𝑦
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 𝑦
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G
ra

ph
in

g 
th

e 
Si

ne
 &

 C
os

in
e 

Tr
ig

on
om

et
ric

 F
un

ct
io

ns

Sk
et
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 la
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l
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 𝑥

sin
 (𝑥

)

0° 10
°

20
°

30
°

40
°

50
°

60
°

70
°

80
°

90
°

10
0°

0.
9

0.
8

0.
7

0.
6

0.
5

0.
4

0.
3

0.
2

0.
1

10
0

0
20

30
40

50
60

70
80

90
10

0

1

De
gr

ee
s (

°)

𝑥

𝑦

An
gl

e,
 𝑥

co
s (
𝑥)

0° 10
°

20
°

30
°

40
°

50
°

60
°

70
°

80
°

90
°

10
0°

𝑦
=

si
n
𝑥

&

𝑦
=

𝑐𝑜
𝑠𝑥

W
he

n 
do

es
si
n
𝑥
=

co
s𝑥

?
W

hy
?

G
ra

ph
in

g 
th
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Solving Trigonometric Equations Using Graphs 
Use your calculator and the trigonometric graphs to find all values of the angle between 0o and 360o 

𝑦 = sin 𝑥 𝑦 = cos 𝑥 𝑦 = tan 𝑥 

   

sin 𝑥 = 0.3 cos 𝑥 = 0.9 tan 𝑥 = 3.2 cos 𝑥 = 0.6 

    

sin 𝑥 = 0.8 cos 𝑥 = 0.15 tan 𝑥 = 8 sin 𝑥 = 0.43 

    

cos 𝑥 = 0.37 sin 𝑥 = 0.285 tan 𝑥 = 0 cos 𝑥 = 1 

    

sin 𝑥 = 0.5 tan 𝑥 = 1 sin 𝑥 = 1 cos 𝑥 = 0 
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More Solving Trigonometric Equations Using Graphs 
Use your calculator and the trigonometric graphs to find all values of the angle between 0o and 360o 

𝑦 = sin 𝑥 𝑦 = cos 𝑥 𝑦 = tan 𝑥 

   

sin 𝑥 = −0.4 cos 𝑥 = −0.1 tan 𝑥 = −3.7 cos 𝑥 = −0.65 

    

sin 𝑥 = −0.88 cos 𝑥 = −0.25 tan 𝑥 = −6 sin 𝑥 = −0.97 

    

cos 𝑥 = −0.31 sin 𝑥 = −0.745 tan 𝑥 = −2.3 cos 𝑥 = −0.523 

    

sin 𝑥 = −0.5 tan 𝑥 = −1 sin 𝑥 = −1 cos 𝑥 = −1 
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__

__
__

__
2)

 _
__

__
__

__
__

3)
 _

__
__

__
__

__

1)
 _

__
__

__
__

__
2)

 _
__

__
__

__
__

3)
 _

__
__

__
__

__

𝑦 
= 

0.
5

co
s 6

0°

𝑦 
= 

0.
77

co
s 3

20
°

𝑦 
= 

−0
.9

4
co

s −
16

0°

𝑦 
= 

−0
.0

9
co

s −
26

5°

3)
 U

se
 th

e 
co

sin
e 

gr
ap

h 
to

 c
om

pl
et

e 
th

is 
ta

bl
e.

Tr
ig

on
om

et
ry

: A
ng

le
s 

Be
tw

ee
n 

−3
60

°a
nd

 3
60

°

𝑥

𝑦

36
0°

−3
60

°
−1

80
°

18
0°

𝑥

𝑦

36
0°

−3
60

°
−1

80
°

18
0°

1 −1 1 −1

In
pu

t t
he

 v
al

ue
s i

nt
o 

yo
ur

 c
al

cu
la

to
r t

o 
fin

d 
co

or
di

na
te

s a
nd

 sk
et

ch
 th

es
e 

gr
ap

hs
.

1)
sin

 0
°=

 
2)

sin
 9

0°
= 

 
3)

sin
 1

80
°=

  
4)

sin
 2

70
°=

  
5)

sin
 3

60
°=

  

𝑦 
=

 𝑠
𝑖𝑛

 𝑥

𝑦 
=

𝑐𝑜
𝑠 

𝑥

6)
   

U
se

 y
ou

r o
w

n 
va

lu
es

 to
sk

et
ch

 th
e 

gr
ap

h 
fo

r
−3

60
°⩽

 𝑥
 ⩽

0°

1)
co

s 0
°=

 
2)

co
s 9

0°
= 

 
3)

co
s 1

80
°=

  
4)

co
s 2

70
°=

  
5)

co
s 3

60
°=

  

6)
   

U
se

 y
ou

r o
w

n 
va

lu
es

 to
sk

et
ch

 th
e 

gr
ap

h 
fo

r
−3

60
°⩽

 𝑥
 ⩽

0°

U
sin

g 
th

e 
gr

ap
hs

, a
nd

 w
ith

ou
tu

sin
g 

a 
ca

lc
ul

at
or

, a
ns

w
er

 th
es

e 
qu

es
tio

ns
.

A)
 si

n 
30

°=
 0

.5
Fo

r w
ha

t 3
 o

th
er

 v
al

ue
s o

f 𝑥
, b

et
w

ee
n 

−3
60

°a
nd

 3
60

°, 
do

es
 𝑦

= 
0.

5?
(S

ke
tc

h 
𝑦

= 
0.

5 
on

 y
ou

r g
ra

ph
. F

in
d 

w
he

re
 it

 cr
os

se
s t

he
 si

n 
cu

rv
e.

)

B)
 si

n 
−2

0°
= 

−0
.3

4
Fo

r w
ha

t 3
 o

th
er

 v
al

ue
s o

f 𝑥
, b

et
w

ee
n 

−3
60

°a
nd

 3
60

°, 
do

es
 𝑦

= 
−0

.3
4?

1)
 _

__
__

__
__

__
2)

 _
__

__
__

__
__

3)
 _

__
__

__
__

__

1)
 _

__
__

__
__

__
2)

 _
__

__
__

__
__

3)
 _

__
__

__
__

__

𝑦 
= 

0.
5

co
s 6

0°

𝑦 
= 

0.
77

co
s 3

20
°

𝑦 
= 

−0
.9

4
co

s −
16

0°

𝑦 
= 

−0
.0

9
co

s −
26

5°

3)
 U

se
 th

e 
co

sin
e 

gr
ap

h 
to

 c
om

pl
et

e 
th

is 
ta

bl
e.
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A
B

C

D
E

F

G
H

I

J
K

L

si
n9

0
1 3

si
n3

0

ta
n3

0
1 2

2 2

1
co

s4
5

0

3
ta

n6
0

1

co
s0

si
n6

0
0.

5

0
3 2

ta
n1

80

1 2
ta

n4
5

si
n6

0

co
s6

0
1 2

1

co
s3

0
si

n4
5

ta
n9

0

co
s5

0
co

s2
60

co
s1

0

co
s2

50
co

s1
10

co
s1

30

co
s3

10
co

s1
00

co
s3

50

-1 2
1 2

si
n2

10

si
n6

0
-

3 2
ta

n1
35

- 1
co

s2
10

3 2

si
n9

0
-

3 2
si

n4
5

3 2
ta

n4
5

co
s1

20

co
s4

5
-1 2

si
n3

00

si
n1

50
1

-1 2

co
s2

40
- 1

1 2

co
s1

80
-

3 2
ta

n2
25

si
n(

- 3
0)

si
n2

70
- s

in
45

-
3 2

si
n(

- 6
0)

si
n3

0

si
n(

- 4
5)

si
n1

50
si

n(
- 9

0)

ta
n(

- 4
5)

- ta
n(

- 7
5)

ta
n4

5

ta
n(

- 1
5)

ta
n3

30
ta

n(
- 3

0)

ta
n7

5
- ta

n1
5

ta
n1

35

-
3 2

co
s(

- 4
5)

1 2

co
s1

35
co

s4
5

co
s(

- 4
0)

co
s2

10
co

s4
0

co
s(

- 6
0)

si
n5

0
si

n4
0

si
n1

00

si
n1

50
si

n6
0

si
n1

30

si
n1

40
si

n8
0

si
n3

0

tr
ig
on
om

et
ri
c 
ra
ti
os
 
-  
Od
d 
On
e 
Ou
t

In
 e

ac
h 

bo
x,

 c
ro

ss
 o

ff 
pa

irs
 th

at
 a

re
 e

q
u

al
 in

 v
al

u
e .

 A
ng

le
s 

ar
e 

in
 d

eg
re

es
.

C
irc

le
 th

e 
va

lu
e 

th
at

 is
 le

ft 
ov

er
.

ta
n1

5
ta

n2
75

ta
n1

65

ta
n1

05
ta

n1
95

ta
n1

35

ta
n3

15
ta

n9
5

ta
n2

85

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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Tr
ig

on
om

et
ric

 F
un

ct
io

ns
 

Ex
pl

ai
n 

ho
w

 w
e 

ca
n 

kn
ow

 if
 th

es
e 

ar
e 

tr
ue

 o
r f

al
se

. 

U
se

 th
e 

ci
rc

le
 a

nd
 y

ou
r g

ra
ph

s t
o 

he
lp

 y
ou

 d
ec

id
e.

  

 

1.
  

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
36
0
−
∅)

 
2.

  
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
36
0
−
∅)

 
3.

  
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
36
0
−
∅)

 
 

4.
  

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
18
0
−
∅)

 
5.

  
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
18
0
−
∅)

 
6.

  
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
18
0
−
∅)

 
 

7.
  

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
18
0
+
∅)

 
8.

  
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
18
0
+
∅)

 
9.

  
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
18
0
+
∅)

 
 

10
. 

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
co
s(
−
∅)

 
11

. 
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
si
n(
−
∅)

 
12

. 
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
ta
n(
−
∅)

 
 

13
. 

𝑐𝑐𝑐𝑐
𝑐𝑐∅

=
−
co
s(
−
∅)

 
14

. 
𝑐𝑐𝑠𝑠
𝑠𝑠∅

=
−
si
n(
−
∅)

 
15

. 
𝑡𝑡𝑡𝑡
𝑠𝑠∅

=
−
ta
n(
−
∅)

 
 

16
. 

si
n(
∅
+
90
)=

co
s(
∅)

 
17

. 
si
n(
∅
−
90
)=

co
s(
∅)

 
18

. 
si
n(
90

−
∅)
=
co
s(
∅)
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37
° 15

 c
m

 

𝑎 
cm

 

𝑏 
cm

 

Sy
m

m
et

ry
 in

 Tr
ig

on
om

et
ric

 G
ra

ph
s 

NO
N-

CA
LC

UL
AT

OR
 T

RI
GO

NO
M

ET
RY

 

1.
 

Th
e 

gr
ap

h 
sh

ow
s p

ar
t o

f t
he

 
fu

nc
tio

n 
𝑦
=
si
n
𝑥.

 D
ec

id
e 

w
he

th
er

 e
ac

h 
st

at
em

en
t i

s 
tr

ue
 o

r f
al

se
, e

xp
la

in
in

g 
yo

ur
 

th
in

ki
ng

 b
y 

re
fe

rr
in

g 
to

 th
e 

gr
ap

h.
  

a)
 s
in
( 4
50

°)
=
1 

b)
 s
in
( 9
00

°)
=
2 

c)
 s

in
( 2
80

°)
>
si
n⁡(
80

°)
 

d)
 s
in
( 2
0°
)
=
si
n(
16

0°
)  

e)
 s
in
( 4
5°
)
=
⁡−

si
n(
31

5°
)  

f)
 
si
n(
−
10

)
<
si
n⁡(
19

0)
 

2.
 

a)
 

Sk
et

ch
 th

e 
gr

ap
h 

of
 𝑦

=
co
s𝑥

 fo
r 0

≤
𝑥
≤
36

0.
 

b)
 

Us
e 

th
e 

gr
ap

h 
to

 h
el

p 
yo

u 
lis

t t
he

se
 v

al
ue

s i
n 

or
de

r, 
st

ar
tin

g 
w

ith
 th

e 
sm

al
le

st
: 

co
s(
75

°)
 

co
s(
90

°)
 

co
s(
18

0°
) 

co
s(
33

0°
) 

3.
 

Gi
ve

n 
th

at
 si
n(
30

°)
=

1 2 a
nd

 c
os
( 3
0°
)
=

√3 2
, s

ta
te

 th
e 

ex
ac

t v
al

ue
s o

f 

a)
 s
in
( 1
50

°)
 

b)
 s
in
( 3
30

°)
 

c)
 c

os
( 3
90

°)
 

d)
 s
in
( −

90
°)

 
e)

 c
os
(2
10

°)
 

f)
 

co
s(

-2
10

°)
 

4.
 

a)
 

W
hi

ch
 o

f t
he

se
 e

xp
re

ss
io

ns
 ca

n 
be

 u
se

d 
to

 
ca

lcu
la

te
 th

e 
he

ig
ht

 ℎ
 cm

 o
f t

hi
s t

ria
ng

le
? 

i. 
5
si
n(
70

°)
 

ii.
 
√5

2
+
42

 
iii

. 
5s
in
(1
10

°)
 

iv
. 
5c
os
⁡(2
0°
) 

iv
. 

4t
an
(3
5°
) 

b)
 

He
nc

e 
or

 o
th

er
w

ise
 fi

nd
 th

e 
ar

ea
 o

f t
he

 tr
ia

ng
le

 
gi

ve
n 

th
at

 si
n(
70

°)
 to

 tw
o 

de
cim

al
 p

la
ce

s i
s 0

.9
4.

 

5.
 

Gi
ve

n 
th

at
 th

e 
hy

po
te

nu
se

 o
f t

hi
s r

ig
ht

-a
ng

le
d 

tr
ia

ng
le

 is
 1

5 
ce

nt
im

et
re

s a
nd

 c
os
( 1
43

°)
=
−
0.
80

 
(to

 tw
o 

sig
ni

fic
an

t f
ig

ur
es

), 
fin

d 
th

e 
le

ng
th

s o
f t

he
 

ot
he

r t
w

o 
sid

es
. 

 
 

11
0°

 4 
cm

 

ℎ 
cm

 

Answ
ers 

1. a) True  b) False  c) False  d) True  e) True  f) False 
2) cos 180°, cos 90°, cos 75°, cos 330°    

3) a) 12   b) −
12   c) √ 32   d) −

1  e) −
√ 32   f) −

√ 32
    

4) a) i, iii, and iv  b) 9.4 cm
2 

5.  𝑎
=
12 and 𝑏

=
3 
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Recognising graphs Match these graphs to their equations at the bottom.  
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4.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

3.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

2.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

1.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

Ty
pe
s 
of
 
Gr
ap
hs

P
ag

e 
1

w
w

w
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hs

P
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7.
Ty

pe
:

6.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

5.
Ty

pe
:

S
ha

pe
s:

E
qu

at
io

n 
fo

rm
s:

P
y 

=
 x

2
( x

- 3
)

Q
y 

=
 ( x

 -  
3)

(1
 -  
x)

R
x

2
 +

 y
2
 =

 4
9

S
y 

=
 5 x

T
y 

=
 3

 -  
1 2
x

U
y 

=
 3

- x

8.
M

at
ch

 th
e 

gr
ap

hs
 w

ith
 th

e 
eq

ua
tio

ns
.

A
B

C

D
E

F

P
ag

e 
2

w
w

w
.M

at
hs

P
ad

.c
o.

uk
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N
on

-L
in

ea
r G

ra
ph

 M
at

ch
up

M
at

ch
 e

ac
h 

gr
ap

h 
to

 it
s e

qu
at

io
n.

Co
m

pl
et

e 
th

e 
m

iss
in

g 
co

or
di

na
te

s o
n 

ea
ch

 g
ra

ph
.

𝑦
=
5 𝑥

A

(0
, 𝑦

)

B

(𝑥
, −

3)

C
(2

, 𝑦
) D

(𝑥
, 2

)

E

(𝑥
, 0

)

F

(−
2,

 𝑦
)

G (3
, 𝑦

)

H
(−

4,
 𝑦

)

I
(𝑥

, 𝑦
)

J (2
, 𝑦

)

𝑦
=
co
s𝑥

𝑦
=
si
n
𝑥

𝑦
=
2௫

𝑦
=
𝑥ଷ

+
2

𝑦
=
𝑥ଶ

−
4

𝑦
=
𝑥ଶ

+
3𝑥

𝑦
=
𝑥ଶ

−
𝑥
−
4

𝑦
=
𝑥ଷ

+
2𝑥

𝑦
=
12 𝑥ଶ

(2
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, −

1)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(−
3,

 𝑦
)

(𝑥
, 𝑦

)

N
on

-L
in

ea
r G

ra
ph

 M
at

ch
up

M
at

ch
 e

ac
h 

gr
ap

h 
to

 it
s e

qu
at

io
n.

Co
m

pl
et

e 
th

e 
m

iss
in

g 
co

or
di

na
te

s o
n 

ea
ch

 g
ra

ph
.

𝑦
=
5 𝑥

A

(0
, 𝑦

)

B

(𝑥
, −

3)

C
(2

, 𝑦
) D

(𝑥
, 2

)

E

(𝑥
, 0

)

F

(−
2,

 𝑦
)

G (3
, 𝑦

)

H
(−

4,
 𝑦

)

I
(𝑥

, 𝑦
)

J (2
, 𝑦

)

𝑦
=
co
s𝑥

𝑦
=
si
n
𝑥

𝑦
=
2௫

𝑦
=
𝑥ଷ

+
2

𝑦
=
𝑥ଶ

−
4

𝑦
=
𝑥ଶ

+
3𝑥

𝑦
=
𝑥ଶ

−
𝑥
−
4

𝑦
=
𝑥ଷ

+
2𝑥

𝑦
=
12 𝑥ଶ

(2
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(𝑥
, −

1)

(𝑥
, 𝑦

)

(𝑥
, 𝑦

)

(−
3,

 𝑦
)

(𝑥
, 𝑦

)
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