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Chapter 7: Trigonometry 

Duration: 13,5 hours 

BACKGROUND  

This chapter consolidates done in trigonometry that applies to 2 and 3 dimensional shapes 

and objects.  

TOPIC OVERVIEW 

Learners are expected to 

• Revision of solution of triangles. 

• Solving problems in 2–dimensions and in 3-dimensions by constructing and 

interpreting models. 

 

PRIOR KNOWLEDGE 

• Pythagoras Theorem 

• Trigonometric ratios 

• Sine Rule 

• Cosine Rule 

• Area Rule 

SOLUTIONS 

Exercise 1 

1.1 
𝐴𝐶

sin 58°
=

6

sin 46°
  

𝐴𝐶 =
6 sin 58°

sin 46°
 

𝐴𝐶 = 7,1 𝑐𝑚 

1.2.1 �̂� = 180° − (60° + 34°) 

             �̂� = 86°  

1.2.2 
𝑄𝑅

sin 60°
=

3,8

sin 86°
 

𝑄𝑅 =
3,8 sin 60°

sin 86°
  

𝑄𝑅 = 3,3 𝑐𝑚  

1.3 �̂� = 180° − (25° + 100°) 

�̂� = 55°  

  

 

 

 

60° 

34° 

R 

P 

Q 
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𝑈𝑉

sin 55°
=

4

sin 25°
  

𝑈𝑉 =
4 sin 55°

sin 25°
  

𝑈𝑉 = 7,75 𝑐𝑚  

 
𝑈𝑊

sin 100°
=

4

sin 25°
  

𝑈𝑊 =
4 sin 100°

sin 25°
  

𝑈𝑊 = 9,32 𝑐𝑚  

1.4.1 �̂� = 180° − (40° + 32°) 

�̂� = 108°  

1.4.2 
𝑁𝐿

sin 40°
=

100

sin 108°
 

𝑁𝐿 =
100 sin 40°

sin 108°
 

𝑁𝐿 = 67,6 𝑚 

1.4.3 
𝐿𝑃

sin 32°
=

100

sin 108°
 

𝐿𝑃 =
100 sin 32°

sin 108°
 

𝐿𝑃 = 55,7 𝑚 

1.4.4 
𝑀𝑃

sin 45°
=

100

sin 99°
 

𝑀𝑃 =
100 sin 45°

sin 99°
 

𝑀𝑃 = 71,6 𝑚  

1.5.1 In PQR  

 
1

sin

4.sin120

10

sin 0,35

sin (0,35)

20,5

ˆˆ ˆ 180 ( )

ˆ 180 (120 20,5)

ˆ 39,5

sin R sinQ

r q

r Q
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q

R

R

R

P Q R sum s of

P

P

−

=

=

=

=

=
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 + + =   

= − +
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1.5.2 
sin sin

QR PR

P Q
=  

 

sin

sin

10.sin 39,7

sin120

7,38

PR P
QR

Q

QR m

=

=

=

  

Exercise 2 

2.1 𝑁 = √102 + 122 − 2(10)(12) cos 102° 

𝑀𝑁 = 17,14 𝑐𝑚 

 

2.2 cos 𝑅 =
2,22+1,42−1,32

2(2,2)(1,4)
 

�̂� = 𝑐𝑜𝑠−1 (
73

88
) 

�̂� = 33,9° 

 

 

2.3 𝐶𝐵 = √802 + 1202 − 2(80)(120) cos 78° 

𝐶𝐵 = 129,6 𝑚 

 

2.4.1 𝐴𝐶2 = 122 + 202 − 2(12)(20) cos 110° 

𝐴𝐶 = √544 − 480 cos 110° 

𝐴𝐶 = 26,6 𝑚 

2.4.2 
sin 𝐵�̂�𝐶

12
=

sin 110°

26,6
 

𝐵�̂�𝐶 = 𝑠𝑖𝑛−1 (
12 sin 110°

26,6
)  

𝐵�̂�𝐶 = 25  

2.4.3 26,62 = 72 + 282 − 2(7)(28) cos 𝐷 

𝐷 = 𝑐𝑜𝑠−1 (
125,44

392
)  

�̂� = 71°  

2.5.1 2 2 2 2( )( )cosRQ PR PQ PR PQ P= + −  
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2 2

2

8 4 2(8)(4)cos130

64 16 64cos130

121,138407

11

RQ

RQ m

= + − 

= + − 

=

=

 

2.5.2 2 2 2 2( )( )cosPQ RP RQ RP RQ R= + −  

 

2 2 2

1

4 8 11 2(8)(11)cos

169 176cos

169
cos

176

169ˆ cos
176

ˆ 16,2

R

R

R

R

R

−

= + −

− = −

=

 
=  

 

= 

 

2.6.1 2 2 2 2( )( )cosBC AC AB AC AB A= + −  

 

2 2 2

1

(5,7) (11,4) (7,6) 2(11,4)(7,6)cos

155,23 173,28

155,23
cos

173,28

26,4

A

A

A

−

= + −

− = −

 
=  

 

=

 

2.6.2 90 26,4 63,6− =  

 

sin 63,6
11,4

11,4sin 63,6

10,21

h

h

h m

=

=

=

 

 

Exercise 3 

3.1 Area = 
1

2
 bc sin A     

        = 
1

2
 (10)(10) sin 60° 

        = 43,3 cm2 

 

3.2 Area of MNLP = 
1

2
 (4,2)(3) sin 83° + 

1

2
 (2,8)(3,2) sin 108° 

                           = 10,5 cm2 

 

 

60° 
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3.3.1   cos 𝐷�̂�𝐵 =
262+292−302

2(26)(29)
 

�̂� = 𝑐𝑜𝑠−1 262+292−302

2(26)(29)
= 65,8°  

 

3.3.2  𝐴𝑟𝑒𝑎 𝑜𝑓 𝐴𝐷𝐶𝐵 = 𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐴𝐷𝐵 + 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑡𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐷𝐶𝐵  

                                    =
1

2
(26)(29) sin 65,8° +

1

2
(30)(18) sin 80° 

                                    = 609,3 𝑐𝑚2 

                                   ≈ 610 𝑐𝑚2 

 

 

 

 

 

Exercise 4 

4.1  

tan 12° =
𝐶𝐻

60
 

𝐶𝐻 = 60 tan 12° 
𝐶𝐻 ≈ 13 𝑚 

 

 

 

 

 

4.2 cos 53° =
6

𝐵𝐶
 

       𝐵𝐶 =
6

cos 53°
 

      𝐵𝐶 ≈ 10 𝑚 

 

 

4.3  

Building p:  

tan 24° =
𝑝

35
 

𝑝 = 35 tan 24° 
𝑝 = 15,58 

building p is  15,58 m 

 

 

 

 

 

 

Observer  

Cliff  House  

35 m        24° 

34° 

p 
q 
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Building q: 

tan 34° =
35

𝑞
 

𝑞 =
35

tan 34°
 

𝑞 = 51,88 𝑚 
building q is 51,88 m 

 

 

 

 

4.4 𝑜𝑛 = 10 − 4 = 6 𝑚 

tan 𝑁�̂�𝑂 =
6

20
 

𝑁�̂�𝑂 = 𝑡𝑎𝑛 −1
6

20
 

𝑁�̂�0 = 16,7° 

 

Exercise 5 

5.1.1 tan 40° =
3

𝐿𝐵
 

𝐿𝐵 = 3 tan 40° 

𝐿𝐵 = 3,6 𝑚 

 

5.1.2 𝐴𝐵2 = 5,22 + 3,62 − 2(5,2)(3,6) cos 113° 

𝐴𝐵 = √54,62897 … 

𝐴𝐵 = 7,4 𝑚 

 

5.1.3 Area of ∆ ABC =
1

2
× 5,2 × 3,6 sin 113° 

                          = 8,28 𝑚2 

 

5.2.1 Area of ∆ ABC =
1

2
× 5 × 5 sin 50° 

                          = 9,58 𝑐𝑚2 

5.2.2   �̂� = �̂� =
180°−50°

2
= 65° 

𝐴𝐶

sin 50°
=

5

sin 65°
  

𝐴𝐶 =
5 sin 50°

sin 65°
  

𝐴𝐶 = 4,2 𝑐𝑚  

 

OR 

 

𝐴𝐶2 = 52 + 52 − 2(5)(5) cos 50° 
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𝐴𝐶 = √17,86061952 

𝐴𝐶 = 4,2  𝑐𝑚 

5.2.3 tan 25° =
𝐹𝐶

4,2
 

𝐹𝐶 = 4,2 tan 25° 

𝐹𝐶 = 2 𝑚 

 

5.3.1 sin 48° =
50

𝑅𝑁
 

𝑅𝑁 =
50

sin 48°
 

𝑅𝑁 = 67,3 𝑚 

 

5.3.2 
67,3

sin 55°
=

𝑀𝑁

sin 71°
 

𝑀𝑁 =
67,3 sin 55°

sin 71°
 

𝑀𝑁 = 77,7 𝑚 

 

5.3.3 𝑆𝑁 = √67,32 − 502 = 45,0 𝑚 

Area of ∆ 𝑅𝑆𝑁 =  
1

2
× 𝑆𝑁 × 50 

= 0,5 × 45,50 

= 1 125 𝑚2 

 

5.4.1  Sin 18° =
7

𝑃𝐵
 

 𝑃𝐵 =
7

sin 18°
= 22,65 𝑚 

 

5.4.2  
18

𝑃𝐴
= cos 23° 

𝑃𝐴 =
18

cos 23°
  

𝑃𝐴 = 19,55 𝑚  

 

5.4.3  𝐴𝐵2 = 22,52 + 19,552 − 2(22,5)(19,55) cos 42° 

     𝐴𝐵2 = 237,0847954 

       𝐴𝐵 = 15,4 𝑚 

 

Revision exercise  

1. 
𝑋𝑌

𝑠𝑖𝑛 21°
=

12

sin 132°
 

𝑋𝑌 =
12 sin 21°

sin 132°
 

𝑋𝑌 = 5,79 𝑐𝑚 
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2.  

a) 𝐴�̂�𝐶 = 180° − 135° 

          = 45° 

b)   𝐴𝐶2 = 202 + 152 − 2(20)(15) cos 45 

       𝐴𝐶2 = 200,7359313 

         𝐴𝐶 = 14,17 

 

c)    
20

𝑠𝑖𝑛 𝐴�̂�𝐵
=

14,17

sin 45°
 

       𝐴�̂�𝐵 = 𝑠𝑖𝑛−1 (
20 sin 45°

14,17
) 

       𝐴�̂�𝐵 = 86,41 𝑚 

 

 

 

 

3. 𝐴𝑟𝑒𝑎 𝑜𝑓 ∆𝐴𝐵𝐶 =
1

2
× 5 × 6 × sin 48°  

                             = 11,15 𝑐𝑚2 

4.  

a)  tan 25° =
𝑇𝐹

100
 

              𝑇𝐹 = 100 tan 25° 

              𝑇𝐹 = 46,6 𝑚  

 

b) tan �̂� =
46,6

60
 

�̂� = 37,8° 

 

c) Angle of depression from = 180° − (90° + 37,8°) 

                                              = 52,2° 

 

 

 

 

5.  

a)  

In ∆ ABC, �̂� = 65° (sum of 

angles in a ∆) 
𝐴𝐶

sin 65°
=

158

sin 25°
 

𝐴𝐶 =
158 sin 65°

sin 25°
 

tan 25° =
158

𝐴𝐶
 

𝐴𝐶 =
158

tan 25°
 

𝐴𝐶 = 338,83 𝑚 

P 

T 

F 
O 

25° 

100 m 
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𝐴𝐶 = 338,83 𝑚 

 

b) In ∆ ACB,  𝐵𝐶2 = 338,832 + 15002 − 2(338,83)(1500) cos 30° 

𝐵𝐶2 = 1484499,606  

BC    =  1218,4 m 

 

c) In ∆ BCD tan 𝜃 =
𝐷𝐶

𝐵𝐶
 

tan 𝜃 =
158

1218,4
 

𝜃 = 𝑡𝑎𝑛−1 (
158

1218,4
) 

𝜃 = 7,4° 

 

d) Area of  ∆ ABC, = 0,5 × 338,83 × 1500 sin 30° 

                            = 127 061,25 𝑚2   

 

e) 𝐴𝐷2 = 338,832 + 1582   

         𝐴𝐷 = 373,86 𝑚 

 

𝐵𝐷2 = 1218,42 + 1582   

         𝐵𝐷 = 1228,6 𝑚 

15002 = 373,862 + 1228,62 − 2(373,86)(1228,6) cos 𝐴�̂�𝐵 

cos 𝐴�̂�𝐵 =  
−600770,7404

918648,792
 

𝐴�̂�𝐵 = 130,8° 

 

 


