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1.1 INTRODUCTION TO TRIGONOMETRIC FUNCTIONY
1.1.1 Relationship between degrees and radians

Trigonometric function is a function of angles. An angles rotated in an anticlockwise
direction and in a clockwise direction (with respect to the x-axis) are measured by a positive

angle and a negative angle respectively.
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Angles can be expressed in unit of degrees (°) or radians (rad).

Definition 1.1:
The relationship between degrees and radians is
sz rad =180° and 27 rad = 360°

Thus, this relationship gives the following equations:

lrad = (@j 1° = (i) rad
T 180




Example 1

Express the following angles in radians.

a) 30° b) 150°
c) 45° d) 135°
Solution:

a) 30°=30°x " =" rad =0.524 rad
180° 6

b) 150° =150°x —*— = °F rad = 2,618 rad
180° 6

T

o

) 45°=45°x =%rad=0.785rad

% _ _2.356rad

0°

d) 135°=135°x

Example 2
Express the following angles in degree.

a) %rad b) 4z rad
C) S?ﬁ rad d) 10rad
Solution:
a) Z rad :£X180 =90°

2 2 T
b) 4zrad =4z x 0 7200

T

) Frad = F 189 _ 700

2 2 T
d) 10rad =10x 2% _572.96°

T



Exercises
1. Express the following angles in radians.

a) 130° Ans: 2.269 rad
b) 12.5° Ans: 0.218 rad
c) 50° Ans: 0.873 rad

2. Express the following angles in degrees.

a) = rad Ans: 315°
4

b) 1.5z rad Ans: 270°

C) 57” rad Ans: 450°

1.1.2 Graphs oi Trigonometric Functions

The sine (sin), cosine (cos), secant (sec), and cosecant (csc) functions are periodic
with period 27, whereas the tangent (tan) and cotangent (cot) functions are periodic with

period 7. Note that a function is a periodic function with period 27 if f(x+2x)= f(x)

for all x in the domain.

Graph of y=sinx (0,1,0,-1,0) Graph of y=cosx (1,0,-1,0,1)
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Graph of y=tanx (0,,0,,0)
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Graph of y:cotx:L (oo,O,oo,O,oo)
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Graph of y =csex
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Based to Figure 2 and Figure 3, the maximum value and minimum value for both functions

is 1 and -1 respectively. The graph of the functions y =asin kx and y =acoskx oscillate

between -a and a, hence amplitude are|a|. Furthermore, kx=0 when x = 0 and kx=2r

when x = 27” . Table 1 shows the summary of the amplitudes and periods for some types of

trigonometric functions.



Function Period Amplitude
. 2r
y=a sin kx or y =a cos kx W a|
y=atan kx or y=a cot kx m Not Applicable
2r .
y=aseckx or y=a csc kx W Not Applicable
Table 1

Example 3

Sketch the graph of y =sin2x.

Solution:
. Amplitude,

y k | Period, |277|[ mphitude, a
sin2x | 2 T 1
Example 4
Sketch the graph of y = sing.

Solution:
. 2 )
y k | Period, W Amplitude, a
2 2




Example 5

Sketch the graph of y = Zsing .

Solution:
. 2r )
y k PeFIOd,W Amplitude, a
Zsin5 1 4 2
2 2
Example 6

Sketch two cycles of y =4cosx X.

r.
I
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N=4 cos?r:v/

Solution:
] 27
y Period, W Amplitude, a
4.¢cos i X 2 4
Example 7

=

ok\i/_s
_,1__

Sketch the graph of y =tan2x inthe domain 0<x<r.

Solution:
. V4 .
y Period, M Amplitude, a
tan2x % Not Applicable

[
[t

v =tan 2x
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Exercises

1. Plot the graphs of the following trigonometric functions.

a) Yy =cCos6x

Ans: ¥

b) y=5sin2x X

]
14

\J} R /
+ X

Ans: sl
Vv = Ssin 27 x
' + ' X
o O\/l
_5—_
C) y=3cos8x Ans: y

Ans: y=2sin4x

2. Identify the trigonometric functions for each of the following graphs.
a) B
1
/"\ / Ans: y:BCosgx
—gr -3 ‘ j» 3T G;r *
3
b)
C)

Ans: y = Zsinlx




1.2 TRIGONOMETRIC RATIOS AND IDENTITIES

1.2.1 Trigonomeiric Ratios

Trigonometric functions are commonly defined as ratios of two sides of a right-angle

triangle with one acute angle @ in standard position. Let the side opposite to that angle be

called as opposite side and the other side be called as adjacent side.

oppositeside
hypotenuseside

adjacent side

hypotenuse

opposite
side

I_

cos@ = -
hypotenuseside
tang = op'posnes!de _sing
adjacent side  cos @
Example 8

adjacent side

Figure 8
el = hypoterTusejsme _ _1
oppositeside  siné
sech — hyp.otenusej3|de _ 1
adjacent side  cosé
ot = adjacentside 1 cosé

- oppositeside “tand  sin@

Given that cos @ = g , find the values of sin 0, tan 0, csc 8, sec @ and cot 6.

Solution:

A right-angle triangle below is obtained by using Theorem Pythagoras, a>+b® =c?.




Based on a right-angle triangle, if one acute angle is 6, then the other angle is 90°—¢& as

shown in Figure 9.

hvpotenuse

opposite
side
.
adjacent side
Figure 9
Thus,
sin (900 B 0) _ adjacent S|d_e _ cosd
hypotenuseside
c0s(90°— ) = opp03|te5|d_e _sing
hy potenuseside
tan(90° - 0) = w = cot @
oppositeside
Example 9
Given that sin@ = g Show that
a) sin(90°—6)=cosd
b) cos(90°—8)=siné
c) tan(90°—6)=cotd
Solution:
Hence,
. 4
a) sin(90°-0)= 5 = cos 0
b) cos(90°-6)= g =sing
4
c) tan(90°-6)= 5= cot 0

10



The value of the trigonometric ratio for any angle can be obtained from tables or calculators.
For the acute angle 0°, 30°, 45°, 60° and 90°, the value of the trigonometric ratios of these
angles can be described using an equilateral triangle and a right-angled isosceles, as shown
in the table below.

0 0° 30° 45° 60° 90°
rad 0 z z — z
6 4 3 2
1 1 J3
sin 0 0 —=05 —=0.7071 0. 1
5 \/E > 0.866
1 1
cos 0 1 ﬁ =0.866 —=0.7071 ~—=05 0
2 2 2
tan @ 0 L 05774 1 J3=1.732
—=0. — o0
\/§ .
Table 2

Figure 10

Figure 11 as below can be used to identify the sign of a trigonometric function of any angle.
y

A

Second Quadrant | First Quadrant
Sine Positive All Positive

Third Quadrant Fourth Quadrant
Tangent Positive Cosine Positive

Figure 11

11




Example 10

Determine the basic angles of the following:

a) 30° b) —220°

c) 375° d) —125°

Solution:

a) 6 =230° isin the First Quadrant. b) 6 =-220° is in the Second Quadrant.
Then, 6, =30° Then, 6, = 220°—-180° = 40°

y
/]

y
M

6=6,=30°

> X >X
5 X
c) 6 =375° isin the First Quadrant. d) @ =-125° is in the Third Quadrant.
Then, 6, =375°—-360° =15° Then, 6, =180°—-125° =55°
y '
K M

DTz,
p=3750 /

12



Example 11

Find the values of the following trigonometric function.

a) sin(-30°) b) cot245°
) cos225° d) tan(-330°)
Solution:

a) Quadrant for sin(—30°) = Fourth Quadrant — Negative

0, =30°

Hence, sin(-30°) = —sin(30°) = —%

b) cot245° = Consider tan245°

tan 245°
Quadrant for tan245° = Third Quadrant — Positive
6, = 245°-180° = 65°

Hence, cot 245° = L = 1 =0.46631

tan245° +tan65°

c) Quadrant for cos 225° = Third Quadrant — Negative
6, = 225°-180° = 45°

Hence, cos 225° = —cos45° = _i

V2

d) Quadrant for tan(— 330°) = First Quadrant — Positive
6, =360°—-330° =30°

Hence, tan(—330°) = +tan30° = 1

J3

13



Exercises

1. Determine the basic angles of the following:

a) 380° Ans: 6, =20°
b) -130° Ans: 6, =50°
c) 220° Ans: 6, =40°

2. Find the values of the following trigonometric functions.

a) sec 145° Ans: —1.2208
b) tan(-230°) Ans: —1.1918
c) sin470° Ans: 0.9397

1.2.2 Trigonometric Identities

Definition 1.2:

The basic relationship between the sine and the cosine is the Pythagorean identity.
sin®@+cos”* @ =1
where cos® @ means (cos(¢))’and sin® @ means (sin(9))’ .

Then, dividing the Pythagorean identity through by either cos® @ or sin’@ vyields two

other identities as follows.
1+cot® @ =csc’® @

1+tan’ @ =sec’ @

14



Example 12
Verify the following identities.

COS X 1+sinx
+ _

- = 2secX
1+sinx COS X
1+secx .

——  =sinx+tanx

CSC X

Solution:

COS X N 1+sinx
1+sinx COS X

_ cos x(cos x) + (L+sin xL+sin x)

(1+sin x)(cos x)
~ cos? X+ (L+sin x)’
~ (1+sinx)(cos )

_cos® x+1+2sinx+sin’ X

(L+sinx)cos x)
_cos” x+sin? x+1+ 2sin x

(1+sin x)(cos x)
~ 1+1+2sinx
~ (1+sinx)(cos x)
2+2sinx
(1+ sin x )(cos x)
2+2sinX
(1+ sin x )(cos x)
~_(1+simx)cos x)
2
~ (cosx)
_p. Lt
COS X
= 2secX

b)

d)

b)

15

tan® x—1
tan? x +1

=1-2cos? x

1-sinx  cosx

COS X 1+sinx

tan® x—1
tan? x +1

sin? x
5 -1
cos? x
sin? x
cos? X
a2 2
sin?x  cos? x
cos? X €os? X
sin®x  cos®x
2 + 2
cos?x €os?x
sin? X —cos? X

+1

_ cos’ X
~ sin? x+cos? X
cos? X
_sin®x—cos’x  cos®x
I sin® x + cos® x

_sin?x—cos® x

~ sin? x+c0s% X
_sin?x—cos? X
0
=sin® x — cos” X

= (1—cos? x)- cos’ x
=1-2c0s’* X



1+secx 1-sinx

d)
CSC X COS X
_ 1 Sec X _1—sinxxl+sinx
CSCX CSCX cosx 1l+sinx
1 _ 1-sin®x
__1 _ cosx cos (L +sin x)
1 1 )
: T COS* X
sinx sinx =—F—
. cos (L +sin x)
=(1-sinx)+| ——-sin x
( ) (cosx j _ _cesx(cos x)
) _eosX(1+sin X
—sinx+SInX ( )
COS X :ﬂ
—sin X + tan x l+sinx
Exercise
Verify the following identities.
CoOSX SinX
Q) —+——=1
SeCX CSCX
Solution:
COSX sinXx
SecX CSCX
_ Cosx sinx
1 1
COSX SinXx
=C0s? X +5sin? x
=1
b) (@—-sinx)l+sinx)=
( X ) e
Solution:
(1-sinx)(1+sinx) 1"
=1+sin X —sin X —sin? x i:secx
- COS X
=1-sin“x
1=sec xcos X
1
=—— 1
sec’ X oy COSX
sec X

16



1.3 COMPOUND ANGLE

Definition 1.3:

The compound angle is simply an angle that is created by adding or subtracting two or

more angles and the formulae are given as follows.

sin(A+ B) = sin Acos B + cos Asin B
cos(A+B) = cos Acos B ¥ sin Asin B

_ tanA+tanB

tanlAtB)= —— ——
an( ) lxtan AtanB

Note that sin(A+ B) does not equal sin A+sinB.

Based on 30°,45°,60°.

Example 12
Use the compound angle formulae to determine the exact value of each expression.
a) cos75° b) sin 105°
C) tan(— 5—”} d) tan15°
12
Solution:
a) cos75° b) sin105°
— cos(30° + 45°) = sin(45° + 60°)
_ c0530°C0s 45° — sin 30°sin 45 =sin 45°sin 60° + cos 45° cos 60°
V3(V2) 1(+2 _2(\3 +£(EJ
“212) 22 22 ) 212
J2(y3-1) _ V231
= 4
4

17



C) tan(—s—”j d) tanis°
+ = tan(45° - 30°)

—tan| - Z -~ _ tan45°—tan30°
4 6 1+ tan 45°tan30°
tan(— ”j— tan(”j 3
- 4 6 __~ 3
1+tan| - ” |tan| © 1+ 1.@
4 6 3
- 3-43
__ 3 3
1+(—1.\/§J 3+\/§
3 3
-3-43 _3-43 3
_ 3 _—3—\/§X -3 3 3+\/§
ERN R N s
3 3+43
_-3-43
3-3
Definition 1.4:

The double-angle formulae are given as below:

sin2A = 2sin Acos A
cos2A = cos? A—sin? A
=2cos’ A-1
=1-2sin’ A
2tan A

tan2A= —
1-tan® A

18



Example 13

Given cos A:g. Find the value of sin2A and tan2A.

Solution:

Thus, 2(;1)
sin2A = 2sin Acos A tan2A=———
) 4 4
SINA=— 4Y'3 I
4 5)\5
tanA=— 24 _8,.9
3 :2_5 3 7
__r2
21
__ 24
7
Example 14

Given cos A= _ 1 for acute angle A. Find the exact value of cos2A.

J2

Solution:

cos2A =2cos®> A-1

(4]

19



Definition 1.5:

The half-angle formulae are given as below:

. A 1-cos A
sin—=+=
2 2
A 1+cosA
cos— =1+
2 2
tané=i 1-cosA
2 1+cosA

Note that the () sign is determined by the quadrant in which ? Is located.

Example 15

Find the exact value of the following expression using the half-angle identity.
a) sin 105° b) cos 165°

Solution:

210 b) c0s165° = cos 3320

2
- 1-c0s210° cos165° = — |-+ 008330
sin105° =+ — 5
= 2

a) sinl105° =sin




Example 16
. : 3 . . . . A
Given sin A= c with A in second quadrant, find sin 3

Solution:

. A 1-cos A i
i sm—=1/
3 2 2 2

Since the angle is in

second quadrant,

which means that the

Thus, 5 half angle will be in
COSA= —g ~ \/g first quadrant. In that
2 quadrant, sine is
_ \/E positive, so we know
;O what sign to use on
= E the square roots.
Exercise

1. Using the compound angle formulae, find the exact value of each expression.

a) sin75° pns; Y23

4
b) cos - Ans: V2043
12 4
c) tanl120° Ans: —+/3

2. Given cos A= 73 Find the value of cos2A. Ans: =

3. Suppose that sin A =g and the angle is in second quadrant. Find the value of cos2A
and sin 2A.

ANSs: Cos2A = l . SiIN2A = _ﬁ
25 25

21



4. If tanA:@ and sin A:—@, find:
9 41

. (A 5
a) sin| — Ans. —
2) 7
b) cos(éj Ans: _4
2 Ja1
C) tan(éj Ans: 2
2 4
Definition 1.6:

The product-to-sum formulae are given as below:

sin Acos B = %[sin(A+ B)+sin(A-B)]
cos Asin B = %[sin(AJr B)—sin(A— B)]
sin Asin B = %[cos(A— B)-cos(A+B)]

cos Acos B = %[COS(A-F B)+cos(A—B)]

Example 17

Express cos5xsin3x as a sum of trigonometric functions.

Solution:

cos5xsin 3x = %[sin(Sx +3x)—sin(5x — 3x)]
= %[sin(Sx)—sin(Zx)]

=%sin(8x)—%sin(2x)

22




Example 18
Express cos3x cos2x as a sum of trigonometric functions.

COS 3X C0S 2X = %[cos(Bx +2x)+ cos(3x — 2x)]
= %[sin(Sx)—sin(x)]

1. 1.
:Esm(Sx)—Esm(x)

Definition 1.7:

The sum-to-product formulae are given as below:

sin A+sin B = 2sin At Bcos A-B
2 2
sin A—sin B = 2¢os At Bsin A-B
2 2
cos A+ cos B = 2cos AJZF Bcos A; B
cos A —cos B = —2sin AJZF Bsin A; B

Example 19

Express cos3x+cos7x as a product.

Solution:
COS3X+CoS7X = 2003(3)( ; 7X)cos(3x ; 7Xj Extra Identities
10x _ax sin(- A)=—sin A
= 2cos( > jcos( > J cos(—A) =cos A

= 2C0S5X C0S 2X

23




Example 20

Verify the identity sin3x—sinx _

tan x.
C0S 3X + COS X

Solution:

3X+X . 3x—X
. . 2C0S sin
sin3x—sinx 2 2

33X+ X 3X—X
coS cosS >

COS3X +COS X 5

4x . 2X
2C0S—Sin —

4x 2X
2C0S— C0S —

__2c0s2%sin X
_2C0S2¥C0S X
_sinx

COS X
=tanx

Exercise

1. Write the following expression as a sum of trigonometric functions.

a) 10sin Xsin X

AnNs: 5cos L 5cos 3x

b) sin3xcos2x Ans: Esin 5x+lsinx

C) Cos6Xxcos4x Ans: Ec0510x+lc052x

. Write the following expression as a product of trigonometric functions.
a) sin8x+sin4x

AnNs: 2sin6x cos 2x
b) cos10x —cos6x

ANs: —2sin8x cos 2x

. Verify the identity SIn 4)?+Sm 2x = S'h 3X.
sin 2x sin X

24



1.4 SOLUTION OF TRIGONOMETRIC EQUATIONS

This section illustrates the process of solving trigonometric equations of various

forms. The simple trigonometric equations can be solved in two steps:

1) Determine the principal angle (6, ) and secondary angle (6, )
a) 6, is the smallest positive or negative value in the range —180°<x<180 that
satisfy the trigonometric equation.
b) 6, is the second angle satisfying the trigonometric equation in the range

—180° < x <180.

2) Find the solution in a given interval.

Example 21

Find the solution for the following trigonometric equations.

a) tanx=0.70 b) cosd =0.50

c) sin2x=0.50 for 0° < x < 360° d) cosx=0.7125for 90° < x <400°
Solution:

a) tanx has positive sign in the first and third quadrants. Thus, the principal angle is in the

first quadrant while the secondary angle is in the third quadrant.
Basic angle: @, =tan™"0.70 = 34.99°

Principal angle: &, =34.99°

Secondary angle: 6, = —(180° —34.99°) = —145.01°

g

B, =34.99°

&, =—145.01"

W
L

25



b) cosx has positive sign in the first and fourth quadrants. Thus, the principal angle is in

the first quadrant while the secondary angle is in the fourth quadrant.
Basic angle: @, = cos™0.50 = 60°
Principal angle: 6, = 60°

Secondary angle: 6, = -60°

sin2x =0.50 for 0° < x < 360°
sin x has positive sign in the first and second quadrants. Thus, the principal angle is in

the first quadrant while the secondary angle is in the second quadrant.
Basic angle: 8, =sin™0.50 = 30°
Principal angle: 6, =30°

Secondary angle: €, =180° —30° =150°

y
A
6, =150 A .
|:| -
Solution in 0° < x<360°: 2x =30°,150°, 390°, 510°

X =15°,75°,195°, 270°

26



d) cosx=0.7125for 90° < x < 400°
cos X has positive sign in the first and fourth quadrants. Thus, the principal angle is in

the first quadrant while the secondary angle is in the fourth quadrant.
Basic angle: @, =sin™0.7125 = 44.56°
Principal angle: 6, = 44.56°

Secondary angle: 6, = —44.56°

B, =44.56°

0 6.— 44360
Solution in 0° < x<360°: x =315.44°

Example 22
Solve sin x—~/3cosx =0 for 0° < x < 360°.
Solution:
sinx—+/3cosx =0

sin x = +/3¢0s X

COSX

tanx =+/3
Thus,
tan x has positive sign in the first and third quadrants.
Basic angle: 6, =tan™ /3 = 60°
Principal angle: 6, = 60° Secondary angle: 6, =-120°

Solution in 0° < x<360°: x =60°, 240°

27



Example 23

Solve for x in the following equations.
a) 3sin?x—17sinx+10=0 for 0° < x < 360°
b) 5sin’x+2cos2x—-3=0 for 0° < x < 360°

Solution:
a) 3sin’x—17sinx+10=0 for 0° < x < 360°
Let y =sinx

3y -17y+10=0

(By-2)y-5)=0
3y-2=0 y-5_0
y:g y=5

3

Substitute back: sin x = %,sin x = 5(undefined )

Basic angle: 8, =sin™"1=41.81°
Solution in 0° < x<360°: x =41.81°,138.19°

b) 5sin®x+2cos2x—3=0 for 0° < x < 360°
5sin? x+2(1—25in2 x)—3=0
5sin?Xx+2—4sin>x—3=0
sin?x—-1=0
(sinx+1)sinx-1)=0

sinx+1=0 sinx—-1=0
sinx=-1 sinx=1

Basic angle: 6, =sin1=90°

Solution in 0° < x<360°: x =90°, 270°

28



Exercises

1. Find the solution for the following trigonometric equations.

a) COSX= —% Ans: 6, =120°, 6, = -120°
b) tanx=0.20;0° < x < 360° Ans: x =11.31°,191.31°
c) cos(2x+30°)=0.5;-180° < x <180° Ans: x =-90°,30°

2. Solve for x in the following equations.

a) sinx+2=3 Ans: x =90°
b) cos® X+ cos X = sin®x Ans: x =60°,180°, 300°
) 2cos?Xx—+/3cosx =0 Ans: x = 30°,90°, 270°, 330°

1.5 INVERME TRIGONOMETRIC EQUATIONS

The inverse functions of the trigonometric functions are restricting its domains. The

function will only have inverse if it is a one-to-one function (horizontal line cannot intersect
more than one point). The graph of inverse function, f ™ is obtained by reflecting the graph

of f about the line y=x. Meanwhile, the interval for sine, cosine and tangent are
T T T T .

-—,—|,0,7),| ——=,—= | respectively.

(-2.2) 0,5 ] respectvty

Graph of y =sinx Graph of y=sin™x or siny =x

'_'F.:"l':-';]'-_

Figure 12

29



Graph of y =cos x Graph of y=cos™ x or cosy = x

F
= =i

i -\ =cos' x
5. — X
1 0 1
Figure 14 Figure 15
Graph of y =tanx Graph of y=tan™x or tany = X
y y

: M i 'y

! i L3

: i Y

E1;=t;311x I V=tan" x

[ ! .;__ r e

__f : /
: : |
T - ST
Figure 16 Figure 17
Example 24
Find the exact value of each expression.
a) tan+3
b) cos‘lﬁ
2
c) sint 1
2

30



Solution:

a) The number in the interval (—%%) with tan™+/3 is % Thus, tan' /3 :%.
b) The number in the interval (0, 7) with coslg is % Thus, coslg :%
¢) The number in the interval (—Z,Zj with sin’13 is . Thus, sin*li _x
2 2 2 6 2 6
Exercises
1. Find the exact value of each expression if it is defined.
a) cos3 Ans: 6, =120°, 6, =-120°
b) tanx=0.20;0° < x <360° Ans: x=11.31°,191.31°
c) cos(x+30°)=0.5; —180°<x<180° Ans: x =-90° 30°
2. Solve for x in the following equations.
d) sinx+2=3 Ans: x =90°
) ©0s” X+ Cos X = Sin’x Ans: x =60°,180°, 300°
f) 2cos?x—+/3cosx =0 Ans: X =30°,90°, 270°, 330°

3. For each of the given functions, do the following:
a) Sketch the graph of the functions in the specified domain.
b) Determine whether the following functions are one-to-one in the specified domain.

c) Sketch the graph of the inverse of the functions, if exist.

) y—sinx{zg—”}
122

i) —COSX'[—Z Z}

y L] 272

i) y= tanx;{%, 371
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Tutorial 1

1. Determine the radian measure of the angle with the given degree measure.
a) —220°
b) 420°
c) —500°

2. Express the following angles in degree.

a) ~Z rad
5

0) Lrad
3

c) 20rad

3. Find the values of the trigonometric function by completing the table below.

Quadrant Base angle Sign Value

a) cos240°

b) sec220°

c) tan190°

4. Find the values of the following trigonometric functions.

a) sin120°
b) cscl123°
c) cot—40°2
d)
5. Verify the following identities.
a) tan2x+1+tanxsecx=1+5|2nx
COS“ X
b) COSX _ COSX _ ., 0

1-sinx 1+sinXx

c) sinx—sinxcos® x =sin® x
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10.

Find the exact value or in surd form of the expression.
a) coslb°

b) sin165°

c) tanl05°

d) sin75°

Write the product as a sum.
a) cos3xsindx

b) 3cos4xcos9Ix
Write the sum as a product.
a) sin6x—sin7x

b) sin3x-+sin5x

Determine the principal and the secondary angles of the following trigonometric

equations.
a) sinf= 1
5
b) cosd = —ﬁ
5
c) tanfd=3

Find the solution of the following trigonometric equation in the given interval.
a) tan2x+4tanx=0 for -z <x<rx
b) 5cos@=6sin@ for 0 <O <180°

¢) 9sin® x+10sin xcos x —2c0s” x =1 for 0 < x < 360°

d) tan@tan20 =1 for —%ses%

e) sin(x+60°)=cosxfor 0< x < 400°
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Answers
1a) 40°
b) 60°
c) 40°

2a) —36°
b) 40°
c) 1145.92°

Quadrant | Base angle

Value

cos 240° 11 60°

-0.5

sec220° " 40°

-1.3054

tan190° "

10°

0.1763

4a)£

2
b) 1.1923
c) 1.19

60) 2+3

) 2-3
\/§+1
1-43

V6 +2
4

c)

d)

7 a) %(sin 7X +sin x)

b) g(cos 13x + c0s 5x)
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8 a)—200513—xsin5
2 2

b) 2sin4xcos x
9a)11.54°, 168.46°

b) 110.27°,-110.27°
c) 71.27°,-108.43°

10a) — 7z, —2.186,0,0.955, =
b) 39.81°

c) 14.04°, 123.69°, 194.04°, 303.69°

) P
) 3 3

e) 15°,195°, 375°
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