CHAPTER SIX

TRIGONOMETRY

Introduction

In this chapter, we will learn how to find angle measurement in degree and radian.
Introduce trigonometric functions using coordinate systems and their graphs. Furthermore
we will learn to solve trigonometric equation using fundamental trigonometric identities.
Then in this topic we will learn how to solve the right angled triangles by two sides, by a
side and an acute angle and more difficult applications. We will also discuss about basic
relations between elements of triangle which contain the law of sine, the law of cosine

and the area of a triangle.

Objectives
After completing these tutorials, students should be able to:
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Find the values of the six trigonometric ratios of the angle & in the given triangle.

R/
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Evaluate the value for sin@, cos@ and tan @ for the given angle.

R/
L X4

Verify the given trigonometry identities.

>

» Use sine and cosine rules to solve triangle problems

«%
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Question 1
Find the values of the six trigonometric ratios of the angle & in the triangle shown.

(@)

Solution:

sin@ =—; cosecl =

cos@ =—; secd = =

tand = —; coté = =

g~ gjlw Oalbd
(@)
o
wn
N

(b)

Solution:

Using pythagores theorem, a =+/25* —7% =+/576 = 24

sinezl; cosecezizﬁ
25

sing 7
_1 %
cosg 24

tanezl; cott9=izﬁ
24 tang 7

cosé :?; secd



Question 2
Evaluate for sin@,cos @ ,tan @ for each of the following angle

(@ 145°

Solution:
145%is in quadrant 11, base angle is 35°

A

35° 145°
( k"\
sin145° =sin35° =0.5736

cos145° = —cos35° = —0.8192
tan145° = —tan35° = —0.7002

v

(b) 210°

Solution:
210%is in quadrant 111, base angle is 30°
A

///~—~\\\2100

v

30°

sin210° = —sin30° = -0.5
c0s210° = —cos30° = —0.8660
tan210° = tan30° = 0.5774



() 320°

Solution:
320°%is in quadrant IV, base angle is 40°

4

320°"
N>

v

40°

sin320° = —sin40° = —0.6428
c0s320° = cos 40° = 0.7660
tan320° = —tan40° = —0.8391

Question 3
Evaluate

(@  sin(-45°)

Solution:

sin(-45°) = —sin45° = — =~ = Y%

==
N

(b)  cos(-45°)

Solution:

NI

cos(—45°) = cos45° = ——

(¢)  tan(-45°)

Solution:
tan(—45°) = —tan45° = -1



Question 4
Verify the following identities

(@)

(b)

sin@cot & = cos &

Solution:
sin@cot @

tan@

1
sin@
cosd
~sing. 220
soné

=cosd

=sing-

tan x
COS ecX

=SeCcX—Cos X

Solution:
tan x

COS ecx
_ tanx

1

sin x
= tan xsin X

sinx .
=——-sinx
COS X
_ 1-cos®x
COS X
1
=————COoSX
COS X
= Sec X — C0S X
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(© cosx+ sin X
SeCX  COSEecx

=1

Solution:
CoOSX  SsinX
+
SeCX COoSecx
_ Cosx sin x
1 1

COSX SinXx
=c0s? X +sin’ x
=1

(@ (1—cosﬁ)(1+cos,6’)=C !

Solution:
(1—cos B)(L+cos B)

=1* —cos®
=1-cos’ S
=sin’ g

1
B cosec’

Question 5
Verify the following identities

(@ 1-cosa  sina
sina 1+cosa

Solution:
1-cosa
sina
_1-cosa 1+cosa
" sina 1tcosa
_ l-cos’a
" sina(l+cosa)

_ sinfa
~sina(l+cosa)
_ sina
1+cosa

osec’f
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(0)  (sinx+cosx)’
sin X cos X

= 2 + Sec X CoS ecx

Solution:

(sin x + cos x)?
Sin X cos X

_sin® x +cos? X + 25sin X cos X

B Sin X cos X

_ 1+ 2sinxcos x

~ sinxcos X

_ 1 N 2sin X cos X
sinXCcosX  Sin XCcos X

= 2 + SEC X COS eCX

Question 6
Solve the triangle in figure below:

76cm

A

Solution:

B =180" —(30° +25°) =125°

Since side ¢ is known to find side a we use the Sine Rule
sinA _sinC

a c
sin30°  sin25°
a  c

76 xsin 30°

a=—=89.92cm
sin 25°
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Similarly to find b, we use

b _c
sinB sinC
b—oc s!n B _ 76 ><_5|n125 147 31cm
sinC sin 25°
Question 7
5.2

Solve the triangle ABC where #/B =30°,b = Tcm and a = 5cm.

5cm C

Solution:
sin A sin30°
5 52
2
5x2

542

sinA=

.. ZC =180"—-45" -30" =105°
c 5
sin105°  sin 45°
_ 5sin45"  5sin75°

C=— =— =6.830cm
sin45° sin45°
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Question 8

Solve the following triangles. Find also their areas.

(@)

A 30° 40° C

60cm

Solution:

ZB =180 —(30° +40°) =110°

To find the side AB, use the Sine Rule
c b

sinC - sinB
co bsinC  60sin 40°

: = =41.0424cm
sinB sin110°

For the side BC
a b

sin A B sinB
_ 60sin 30°

a=—=231.93cm
sin110°

Areas of AABC
= 1bcsin A
2

:%x 60 x 41.0424 x sin 30°

=615.6cm?
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(b)

C

30°

Solution:
Z/A=180" —(30° +100°) = 50°

To find the side AC use the Sine Rule

b a

sinB  sin A
b asinB _ 3sin30°
sin A sin50°
For the side AB
Cc a

=1.9581m

sinC sinA
co asinC _ 3sin100°
sin A sin50°
Area of AABC

=3.8567m

=1absin AC
2

:%x3><1.9581><sin100° _ 2.893m?

3m

o 4
A 100/5

72



Question 9

A pilot is flying over a straight highway. He determines the angles of depression to two
mileposts, 10m apart, to be 35° and 40° as shown in the figure.

C |
________________ S (aeroplane)_ ... _.

10m

@ Find the distance of the plane from point A

Solution:
Z/ACB =180° — (35° +40°) =105°
Z/CAB =35, Z/CBA = 40°
AC 10
sin40°  sin105°

c - 108IN40° _ o oeaom
sin105°

(b) Find the elevation of the plane

Solution:
Let the elevation be t meter

We have,
sin35° = ¢
6.5646

t =6.56465sin 35" =3.8169m
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Question 10
The sides of triangle are a =5, b = 8 and ¢ = 12. Find the angles of the triangle.
C
a
b
B
C
A
Solution:

First find ZA. From the Cosine Rule we have a®> =b? +c? —2bccos A.
Solving for cos A, we get

b?+c?—a’ 8%+12° -5 183

cos A= = = =0.9531
2bc 2(8)(12) 192
We find that LA =17.62°
In the same way, we get
2 2 _Rhe 2 2 _ Q2
cosB:a +c“=b =5 +12° -8 _ 0875
2ac 2(5)(12)
. B =co0s™(0.875) = 28.96°
2 2 L2 2 2 192
cosc= & TP ¢ ST +8 1278 eare

2ab  2(5)(8)
-.C =cos™"(-0.6875) =133.43"

Question 11
Solve triangle ABC

B

18cm
10cm

Solution:
Using the Cosine Rule

b> =a’ +c” —2accosB

—18% +10? — 2(10)(18) cos100°
=324 +100—-360(-0.1736)

= 486.496

. b=+486.496 = 22.05cm



Using the Sine Rule, we have
sinA _sinB
18 22.05

sin A = 185IN100° _ 5 559
22.05

. /A=535
We get ~C =180° — (100° +53.5°) = 26.5°
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