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

Chapter 3: Trigonometric Functions
Exercise 3.3

Question 1:

sin?Z 4y cos? L —tan? L = 1
6 3 4

Answer 1:

Given that

L.H.S. =sin? %+cos2 z—tanz%

Put the values

Question 2:
. 7 3
Prove that 2sin® 2 + cosec? - cos? = = 2
6 6 3 2

Answer 2:

Given that

LHS. = 23in2%+cosec2 7—”cos2 z
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1 4 1 3
=—+—=—+1=—
2 4 2 2
= R.H.S.
Question 3:

Prove that cot? % + cosec%r +3tan? % =6

Answer 3:
Given that

L.H.S. =cot® Z+cosec5—7r+3tan2 z
6 6 6

2 s 1 ?
=(3)+ COSGC(ﬂ'—Ej + B(ﬁj

:3+cosec£+3><1
6 3

=3+2+1=6
= R.H.S

Question 4:
Prove that 2sin? 377[+ Zcosz%+ 2sec’ % =10

Answer 4:

Given that

LHS = 2sin? 37”+20052 7 2sect

3
=2{Sin(ﬂ'—%j} +2(%) +2(2)?
=2{sinz} +2><£+8

4 2

2
i} +1+8

%

=1+1+8
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=10

= R.H.S

Question 5:

Find the value of:
(i) sin75
(i) tan15
Answer 5:
(i) sin75" =sin(45 +30')
=sin45 cos30" +cos45 sin30°

[sin(x+y) =sinxcos y +cos xsin y]

(&2 HE
_N3 .1 B3+l
22 22 22

(ii)tan15 = tan (45° —3o°)

tan 45 —tan 30 tan x—tany
= - ~|tan(x—y)=———
1+tan45 tan30 1+tan xtany
-1
1+1(1j V341
V3

_\B-1_ (B-1)°  _3+1-23
B3+l (B+)(W3-D) (B3 -©?

4—2*/522_\@

3-1

Quiestion 6:

Prove that: cos(z— xj cos(z - yj —sin(z - x)sin (Z_ yj =sin(x+Y)
' 4 4 4 4

Answer 6:
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Given that

o (s Jon{ 5y pon(G i)
g HI R GO
el Gl M)
Aol ool )

[ 2cos Acos B = cos(A+ B) +cos(A—B)]
—2sin Asin B = cos(A+ B) —cos(A—B)]

e e
ZCOSB_(XH)}

=sin(x+Y)

=R-H-S
Question 7:

Prove that:

T
tan| = + X 2
(4 j_(lﬂanxj

tan[ﬂ—xj 1-tanx
4

It is known that

Answer 7:

tan(A+B) = tanA+tan B
1-tan Atan B
tan(A —B) = tanA—-tanB

l1+tanAtanB

Then just apply the formula
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T
@n (4+Xj 1+tanx )
We get: —( j

tan(ﬂ—xj 1-tanx
4

proved

Question 8:
cos(z + x) cos(—X)

sin(z —X) cos(;[ + xj

X
=cot? x Prove that >

Answer 8:

Given that
cos(z + x) cos(—x)

sin(z — x) cos (72[ + xj

LHS. =

_ [-cosx][cosx]
- (sin x)(—sin x)

_ —cos’ X
—sin® x

= cot? X

= R.H.S.

Question 9:
3 3z
cos > + X |cos(2x + x)| cot - X [+cot(2z+x) |=1

Answer 9:

Given that
3 3
L.H.S. =cos 7+ X |cos(2z + X)| cot - X |+ cot(27z + X)

=sin x cos x[tan x + cot x]
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. sinX CosX
=SinXCOS X| —— +—
COSX SInX

. sin® X +cos® x
=(sinxcosX)| ————

sin X cos X

=1= R.H.S.

Question 10:

Prove that sin(n+21)xsin(n+ 2)x+cos(n+1)xcos(n+ 2)X = cos X

Answer 10:
Given that

L.H.S. =sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+ 2)x

= %[Zsin(n +1)xsin(n+2)x +2cos(n+1)xcos(n + 2)x]

= %[cos{(n +1)x—(n+2)x}—cos{(n+1)x+(n+2)x}]

wr=2cos{(n+D)x+ (n+2)x}+cos{(n+1)x—(n+2)x}]
2cos Acos B =cos(A+B) +cos(A—B)

- %x 2cos{(n+1)x—(n+2)x}

=cos(—x)=cosx= R.H.S.

Question 11:
Prove that cos(?’f n xj —cos (37” - xj — _2sinx

Answer 11:

Given that

cosA—cosBz—Zsin[A;Bj-sin(A;B)

.. LHS. = cos(s—”+ x}—cos(3—7[— xj
4 4




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

’ 3z 3 3z 3z
X [+ ==X X |- ==X
. 4 4 . 4 4
=-2sIn -sin
2 2
simplify
:—Zsin(‘?—”}inx
4
=—2$in(7r—£jsinx
4
:—25in£sinx
4
1 )
=—2x——=xSinX
J2
— J2sinx
= R.H.S.
Question 12:
Prove that sin® 6x —sin? 4x =sin 2xsin10x
Answer 12:
It is known that
sinA+sinB:Zsin(A;Bjcos(A;Bj,sinA—sinB=ZCos(A;Bj3in(A;Bj

L.H.S. =sin®6x—sin® 4x

= (Sin 6X +sin4x)(sin 6x —sin 4x)

[ e 5]

= (2sin5xcos x)(2cos5x
sin x) = (2sin5xcos5x)(2
Sin X cos X)

=sin10xsin 2x

= R.HS.
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Question 13:

Prove that cos? 2X —cos? 6x = sin 4xsin8x
Answer 13:

It is known that

COSA +cosB = ZCOS(A;r BJCOS(A; Bj,cosA—cosB = —ZsiniA;r Bjsin(A; BJ

- L.H.S. =cos® 2x —cos® 6x

= (c0os 2x + c0s 6x)(cos 2x —6x)

:{Zcos(zx+6xjcos(2x—6xm_23in(2x+6xjsin (2x—6x)}

=[2cos 4x cos(—2x)][—2sin 4x sin(—2x)]

=[2cos4xcos 2x][-2sin 4x(—sin 2x)]
= (2sin4xcos4x)(2sin 2xcos 2xX)

=sin8xsin4x= R.H.S.

Question 14:

Prove that sin2X + 2sin4x+sin 6x = 4cos? xsin 4x
Answer 14:

L.H.S. =sin2x+2sin4x+sin6x

=[sin 2x+sin 6x]+2sin 4x

il 5
Jo 5]

= 2SIn 4Xcos(—2X) + 2sin4x

[ sin A+sinB = 25in(AJr

=2sin4xcos2x +2sin4x

= 2sin4x(cos2x+1)

= 2sin 4x(2cos2 x—1+1)
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= 2sin 4x(20052 x)

= 4c0s* xsin

4x= R.H.S.

Question 15:
Prove that cot 4x(sin5x+sin 3x) = cot x(sin 5x —sin 3x)

Answer 15:
Given that

L.H.S =cot4x(sin5x+sin3x)

cot4dx| , . (5x+3x 5x —3X

=— 2sin coS

sm4x{ ( 2 j ( 2 H

e (*52)

cos| ——
2

[ sin A+sinB = 23in(AJr

_(cos4x

- j[ZSin 4xcosx]
sin4x
= 2C0S4XCOoS X

R.H.S. =cot x(sin5x —sin 3x)

COS X (5x+3x) . (5x—3xj
=——|2c0S sin

sin X 2 2
{:sin A—sinB=2cos[A;Bjsin(A;Bﬂ

COS X .
=——[2cos4xsin X]
sin x

= 2C0S4X-CoS X

L.H.S. = RH.S.

Question 16:

Cos9x—Ccos5x  sin2x

Prove that — - =—
Sin17x—sin3x cos10x

Answer 16:
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It is known that

cos A—cosB = —Zsin(AJr

COS9X —Ccos5x
sinl17x—sin 3x

) (9x+5xj ) (QX—SXJ
-2sIn -sin
_ 2 2

B (17x+3x) . (17x—3x)
2C0Ss -sin
2 2

o LHS =

_ —2sin7x-sin 2x
2c0s10x-sin7x

B sin 2x
cos10x

=R-H-S

Question 17:

sin5x+sin 3x
Prove that; ———— =tan4x

C0S5X + c0s 3x
Answer 17:

It is known that

sin A+sin B=ZSiI‘ILA;—B)COS[A;BJ,COSA+COSB=ZCOS(A+

LHS. - sin5x +sin 3x
COS5X + €0S 3X

. [ Bx+3x 5x —3x
2sin -COoS
2 2
5x +3x 5x—-3x
2C0Ss -COS
2 2

_ 2sin4x-cos X
2C0s4x-CoSs X

_sin4x
cos4x

=tan4x= R.H.S.

Bjsin (%j,sin A—sinB = 2cos( ak;

Jo

()

A—Bj
2



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

Question 18:

sin X —sin X—
Y _tan =Y
COSX+COSY 2

Prove that

Answer 18:

It is known that

sin A—sinB =2005(AJ2r Bjsin[A;Bj,cos A+cosB =2cos(AJr

)59

sinx—siny
COS X +COS Yy

ZCOS(“VJ.sm(X‘Vj
_ 2 2

Zcos(wj-cos(x_yj
2 2

- LHS. =

Question 19:

sin x+sin 3x
Prove that ———  =tan 2x
COS X + COS 3X

Answer 19:

It is known that

sinA+sinB = 25in(AJ2r B)cos( A; Bj,cos A+cosB = Zcos(AJr

el %

sin X +sin 3x
COS X + COS 3X

. [ X+3X X —3X
2sin cos
2 2
X+ 3X X —3X
2C0s Cos
2 2

- LHS. =

Il Il
o (@) [%2)
Y <28
5 2 5
TN
b P >
N NN
< < <
Il
A
I
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_sin2x
C0S 2X

=tan 2x

= RH.S

Question 20:

sin X —sin 3x ]
Prove that ——— = 2sin X

sin? x —cos? x
Answer 20:

It is known that

sinA—-sinB= Zcos[AJZr B)sin(A; Bj,cos2 A—sin® A=cos2A

sin X —sin 3x
sin® X —cos® X

(x+3xj ) (x—Bx)
2¢c0s sin

—C0S 2X

~ LHS. =

_2c0s 2xsin(—x)
—C0S 2X

=—2x(-sinx)

=2sinx= R.H.S.

Question 21:

COS4X + COS3X +C0S2X
Prove that — = cot 3x

Sin4x +sin3x+sin 2x

Solution 21:
Given that

COS4X+ COS3X +C0S 2X
sin4x +sin3x+sin 2x

2005(4X+2Xj (4)(22 )+c053x

4X +2X 4x —2X .
( j ( > )+sm3x

LHS. =
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_ (cos4x+cos 2x) +c0os 3x
(Sin4x+sin 2x) +sin 3x

[ CoSA +cosB = ZCOS(A;r Bjcos(A;Bj,sinAJrsin B= Zsin[AJr Bjcos[%ﬂ
Apply the formula

_ 2C0S3X COS X +COS 3X
25sin3x €os X +sin 3x

_ cos3x(2cosx +1)
sin3x(2cos x +1)

=cot3x=R-H-S

Question 22:

Prove that cot xcot 2x —cot 2xcot3x —cot3xcot x =1
Answer 22:

Given that

L.H.S. =cot xcot2x —cot 2xcot3x —cot 3x cot X

= cot x cot 2x — cot 3x(cot 2x + cot )
= cot x cot 2x —cot(2x + x)(cot 2x + cot X)

cot2xcotx—1

=cot xcot 2x —
cot X +cot 2x

} (cot 2x +cot x)

{ Cot(A+ B) = cot Acot B—1}

cot A+cotB

= cot xcot 2x —(cot 2xcotx—1) =1= R.H.S.

Question 23:

4tan x(l—tan2 x)

Prove that tan4dx = 5 7
1-6tan“ x+tan” x

Answer 23:




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

2tan A

It is known that. tan 2 A = —
1-tan“ A

- LH.S. =tan4x =tan2(2x)

_ 2tan2x
1—tan?(2x)

2tan x
2 2
1-tan“ x
2tanx
1-| —————
1-tan” X

_ 4tanx
1—tan® x

1tan? x
(1—tan2 x)2

( 4tan x j
1—tan®x

(1—tan2 x)2 —4tan? x}

4—

1-tan?x)
( )

4tan x(l—tan2 x)

1—tan? x)2 —4tan®x

4t x(l—tan2 x)

= = R.H.S.
1-6tan® x +tan* x

Question 24:

Prove that: cos4x =1—8sin’ xcos? x
Answer 24:

L.H.S. =cos4x
=C0S 2(2x)

=1-2sin? 2x[cos 2A=1-2sin® A]

=1-2(2sin xcos x)’[sin 2A = 2sin Acos A]
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=1-8sin’ x

cos’x= R.H.S.

Question 25:

Prove that: cos6x =32cos® x—48cos* x+18cos® x—1
Answer 25:

L.H.S. =cos6x
= €0S 3(2x)

=4cos® 2x—3cos ZX[COSSA =4cos® A—3cos A]

3

= 4[(20052 x—1) 3(2cos2 x—l)[cos 2X = 2¢0s? x—l]
- 4[(2cos2 x)3 —(1)*-3(2cos? x)2 +3(2cos’ x)]—Gcos2 X+3

= 4[8cos6 X —1-12cos” x + 6.cos? x]—6cos2 X+3
=32c0s® x—4—48cos* x+ 24 cos* x—6c0s* X +3
=32cos® x—48cos* x+18

cos’x—1= R.H.S.

Example 18

Find the principal solutions of the equation sin X =

o=

Solution

Given that

NG

sinZ:— and
3 2

. 2T . ( ﬁj
SIN—=SIn| 7 ——
3 3

simplify

. T
=sin—
3
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5
Value of X =2 and 2z .
3 3

Example 19
. - . . 1
Find the principal solutions of the equation tanX=——.
J3
Solution
z 1 T T 1
We know that, tan— =—. Thus, tan| 7—— |=—tan— =—— and
6 3 6 6 3
tan 27z—z =—tanz = —i
6 6 3
Thus tanF—taniF-_ L
6 6 3
Therefore, 5—” and &
6 6

Already we seen that

sinx =0 gives X=nzx, where ne Z

cosx =0 gives x:(2n+1)%,where neZ

Example 20.

5

Find the solution of Sin X = —

Solution

Given that

V3

sinx=—

. T
=-sin—
3
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. T
=sin| 7+=
( 3)

. Arx
=sin—
3

. . Ar
Hence sIin X =sin 3

which gives X = nz + (=1)" 4?” :
where ne Z
Example 21

1
Solve cOS X = E )

Solution

Given that

1
COSX=—

Vs
= C0S —
3
Therefore
x=2nz+L )
3

where ne Z..

Example 22

Solve tan 2x = —cot(x+%j.

Solution

Given that

tan2x:—cot(x+£j=tan(£+x+£j
3 2 3
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or
tan 2x=tan(x+5—”j
6
Hence
2% = n7z+x+5—7r,
6

where ne”Z

5r
or X=nxz+—,

6

where ne”Z

Example 23

Solve sin2x—sin4x+sin6x =0
Solution

Given that
sin2x—sin4x+sin6x =0
Rewrite

sin6x+sin2x—sin4x =0
2sin4xcos2x—sin4x =0
sin4x(2cos2x-1) =0

i.e.

\ 1
Therefore sindx=0 or C0S2X= 5
. . T
i.,e. sin4x=0 or cost:cos§
Hence 4X=nx or 2X= Znﬂi%, where ne Z

. nz V4
ie. X:T or x:nizig,where neZ.
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Example 24

Solve 2cos? x+3sinx=0
Solution

Given that

2cos’ Xx+3sinx=0
2(1-sin’ x)+33in x=0
or

2sin® x—3sinx—2=0
or

(2sinx+1)(sinx—-2)=0
. 1 .
Hence smx:—E or SInx=2

But sin X =2 is not possible

Then

. 1 . Iz
SINX=——=SIn—
2 6

Hence,

X =nz+(-1)" %T where ne Z.




