Infinit})" ., Sri Chaitanya
Learn | Educational Institutions

Chapter 3: Trigonometric Functions
Exercise 3.2

Question 1:
Find the values of other five trigonometric functions if cos x = Y X lies in third quadrant.

Answer 1:

Given that

1
COSX=——
2

sin? x+cos® x =1
=2 2
=SIn“ X=1—Cc0s" X

2
=sin’ x =1—(—Ej
2

sin’x=1-1-3
4 4

B

=sinx=+—
2

Since X lies in the 3" quadrant, the value of sin x will be negative.
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cotx=i—i

tanx /3

Question 2:
Find the values of other five trigonometric functions if sin X = 3 X lies in second quadrant.

Answer 2:

Given that

. 3
sinx=—
5

1
COSECX:_—=
sin x (

sin® x+co0s® x =1

= c0s® X =1-sin® X
2
= €0s® X :1—(§j
5

= €05’ X :1—i
25

= c0s° x=E
25

4
:>cosx=ig

Since X lies in the 2™ quadrant, the value of cos X will be negative
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1 4
CotX=—=——
tan x 3

Question 3:
Find the values of other five trigonometric functions if cot x = 2 X lies in third quadrant.

Answer 3:

Given that

3
cotx =—

1 1
tanX=——=—+«=
cot X

3
1+tan? x =sec? x
2
:1+(fj =sec? x
3
:>1+E=sec2x
9
25
= =% —sec? x
9
:>secx:iE
3

Since x lies in the 3 quadrant, the value of sec x will be negative.
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el()(3)-

1 5
sin X 4

Question 4:
. . . . . 13 .
Find the values of other five trigonometric functions if sec x = 5 X lies in fourth quadrant.

Answer 4:
Given that

13
SeCX =—
5

1 1 5
COSX=— =" =
sec x (Bj 13
5
sin® x+cos® x =1

=>sin® x=1-cos® X
2
—sin? x =1—(£j
13

L0 25 144
=snN x=1-—="—+
169 169

:>sinx:J_rE
13

Since X lies inthe 4" quadrant, the value of sin X will be negative.

: 12
SSINX=——
13

= (@)
QD
> 2
>< g
[ 9
Q. Il
> %)
x D‘H
Il b3
e I\ I
U‘IB B / | N
N e L
— &IS
Il N /
||_\ I
a1 |
|N I—‘|H
N w




Infinit})" .. Sri Chaitanya
Learn | Educational Institutions

1 1 5
COtX=— =" =—"
12

tan x (_ 12)
5
Question 5:

Find the values of other five trigonometric functions if tan X = 7Y X lies in second quadrant.

Answer 5:

Given that

5
tanx=—-—
12

1 1 12
COtX=——=""—=—""

tanx_(_Sj 5
12

1+tan? x =sec? x
2
=1+ S =sec? x
12

:>1+£ =sec’ X
144

169
— ——=8eC” X
144

:>secx=iE
12

Since x lies inthe 2™ quadrant, the value of sec x will be negative.
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=sinx= =
12 13) 13
1 13
COSECX=——=>—<=—
sin 5} 5
13
Question 6:

Find the value of the trigonometric function sin 765

Answer 6:
It is known that the values of Sin X repeat after an interval of 2z or 360°.

-.sin765 =sin(2><360° +45°)

=sin45 = —

S

Question 7:

Find the value of the trigonometric function cosec(—1410°)

Answer 7:
It is known that the values of cosec x repeat after an interval of 27 or 360

. COSEC (—1410° ) = COSEC (—1410° +4%360° )
= COSEC (—1410° +1440° )

=cosec30 =2

Question 8:
. . . . 197
Find the value of the trigonometric function tan 3

Answer 8:

It is known that the values of tan X repeat after an interval of m or 180"
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197
sotan——
3

=tan6l7z:tan(6n+zj
3 3

:tangztan60° -3

Question 9:

. . . . . 11z
Find the value of the trigonometric function sin (_Tj

Answer 9:

It is known that the values of Sin X repeat after an interval of 2IT or 360

e

Substitute the values
:sin[—%+2x 27;)

Simplify the term

=sin(£)=§

3

Question 10:

Find the value of the trigonometric function COt(—lSTﬂj

Answer 10:

It is known that the values of COt X repeat after an interval of IT or 180",

Given that

( 157:)
s.cot| ———
4

Substitute the values
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= cot (—15—” + 47[)
4
Simplify the term

:cotzzl
4

Example 10
Prove that

57 tz

3sin Zsec£—4sin—co =1
6 3 6

Solution

Given that
L.H.S. =3sin Esec£—4sin 5—”cotZ
6 3 6 4
Substituting the terms

=3X1X2—4Sin(ﬂ'—£]x1
2 6
=3-4sinZ

6

=3—4x%=1= R.H.S.

Hence proved

Example 11

Find the value of sin15’.
Solution

We have

sinl5 =sin(45 —30’)

Expand terms

=sin45 cos30 —cos45 sin30°

Substitute value
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Example 12

Find the value of tan 113—2” )

Solution

We have

137 T
12 12

Expand terms

=tan—=tan| ———
12 (4 6)

simplify

T

tan = —tan
4

1+tanZtan *
4 6
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Example 13
Prove that

sin(x+y) tanx+tany
sin(x—y) tanx—tany

Solution
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We have

_sin(x+y) sinxcosy+cosxsiny

L.H.S - =— -
sin(x—y) sinXcosy—Ccosxsiny
Dividing the numerator and denominator by COSXCOS Y, we get

sin(x+y) tanx+tany
sin(x—y) tanx—tany

Example 14

Show that

tan 3x tan 2x tan x = tan 3x — tan 2x —tan x
Solution

We know that 3X = 2X+ X

Therefore, tan3x =tan(2x+ X)

tan 2x + tan x
1-tan 2xtan x

or tan3x=

or tan3x—tan3xtan2xtan x =tan2x+tan x
or tan3x—tan2x—tan x =tan3xtan2xtan x or

tan 3xtan 2xtan x = tan 3x —tan 2x —tan x.

Example 15

Prove that
cos(% + X)+ cos(% — XJ = \/Ecos X

Solution 15
Given that

LH.S. = cos(£+ xj+cos(£— xj
4 4

Expand terms
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C0S5X —C0s X

_sin5x+sin x—2sin 3x
C0S5X —cos X

simplify

’ Learn Educational Institutions
Zix+Zx Z+x—(j-x)
—2cos| 4 4 oS
2 2
simplify
— 205 % cos x = 2x—=cosx =2 os X = RH.S.
4 2
Example 16
Prove that M — cot X
Sin 7Xx—sin5x
Solution
Given that
7X+5x _ 7x-5X
2C0s > Ccos 5
L.HS. = A2
2C0S sin
2 2
simplify
_ COSX
sin X
=cot X
= R.H.S.
Example 17
sin5Xx —2sin 3x +sin x
Prove that = — tan x
COS5X —C0S X
Solution
Given that
LHS. = sin5x —2sin3x +sin X
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_ 2sin3xcos2x—2sin3x _  sin3x(cos2x-1)

B —2sin3xsin 2x sin3xsin 2x

_1-cos2x _ 2sin®x

- =— =tanx= R.H.S.
sin 2x 2sin Xcos X




