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Prove that:
__,TE+ , T tzn 1 i 2.7'n+ 277BCOSZE 3
2 — - e e s—ob @ = —=—
sin” ¢ cos® 3 an 4 5 sin 6 osec 6 )
5 .
3 cot? E+cosec—7—c+3tan2 = 6 2sin’ 3_7: + 2cos? r + 2sec? L. 10
6 6 4 4 3
£, Find the value of:
(i) sin 75° (i1) tan 15°
6. Prove the following:
coS E—x]cos lt~—y —sin(E—x sin| = - y)—sin(x+ )
4 4 4 4 ’
tan T +x
— 2
, 4 [1+tanxJ cos (m+x) cos(—x) )
v i = 8. = cot'x
tan | = —x 1-tan x sin (m—x) cos [E-t-x)
4 2
3n 3n
g, cos —5—+x cos (2m+ x) |cot 7—x +cot 2n+x)|=1
0. sin(n+ xsin (n+ 2)x + cos (n + 1)x cos (n + 2)x = cos x
n 3n ’
t{. COS (-——+x]—cos ——x] = —\Esmx
4 4
2. sin? 6x — sin*4x = sin 2x sin 10x 12, cos? 2x — cos? 6x = sin 4x sin 8x
14. sin2 x + 2 sin 4x + sin 6x =4 cos? x sin 4x
15. cot 4x (sin 5x + sin 3x) = cot x (sin 5x — sin 3x)
~ cos9x—cosSx sin2x sin5x + sin3x
16, - - - - i7. =tan4x
sin17x —sin3x coslOx cos5x + cos3x
sinx —sin y xX-y sin x + sin3x
i8. = tan 19, —————— = Tan 2%k
COSX +COSYy > cosx + cos3x
n sinx — sin 3x _ ~ cosdx+cos3x+cos2x
20. —5 5— = 2sInx i, — » , = COL3%
sin” x—cos” x sindx +sin3x+sin2x
22.. cot x cot 2x — cot 2x cot 3x — cot 3x cot x = 1

4tan x (1—tan’x)

= = cos 4x = 1 — 8sin? x cos? x
l-6tan“x+ tan x

tan 4x =

cos 6x =32 cos® x — 48cos* x + 18 cos’ x — 1

(#
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{uestion 2;
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Class XTI NCERT Maths Chapter 3
Trigonometric Functions

A oo
=2x % + [I—cosec %) G]
e

1

2

1 4 1 3
2 4 2 2
=R.H.S.
Question 3:

T S5 odT
Prove that cot’ - +coscc— +3tan’ e 6
Solution 3:

5 5 5
L.H.S. = cot” £+c-osec-—ﬁ+3tan“ z
6 6 6

() soosee{ w23 3= |

:3+cosc:c£+3><l
6 3

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

Question 4:

Prove that 2sin’ 3?7r+20032%+2sec2 % =10

Solution 4:

LH.S. =2sin’ 3_7;+20082 Z gt
4 4 3

= 2{5in[73—%}2 +2(éf +2(2)
=2{sm%}2+2x%+8

=1+148
=10
=R.H.S

Question S:
Find the value of :

3. Trngonomelne Functions




Class XTI NCERT Maths Chapter 3
Trigonometric Functions

(1) sin75°
(i) tan15°

Solution 5:
(i) sin75°= sin(45° +30°)
=sm45°cos30°+cos 45°sin 30°

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

()= (&6
_W3 1 Bl
“2dg 2l

(ii) tan15°=tan(45°—30°)

tan 45°—tan 30° tan x —tan y
= tan(x—y)=—
1+ tan 45° tan 30° l+tanxtan y
LI
1+1[i] V341
3) 3

_\B-1_ (\5—')2 _341-23
Vet (B)(B1)(B) -y
_A-23 A

3-1

Question 6:

w T . T 3 4 5
Prove that 08| —— COs| —— —sin| —— S| —— 1V | =811 o
“'[4 x] b[4 yJ [4 x] (4 J] (x+2)

Solution 6:

N R e

R S N Ce)

Aol )
Al ol
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Trigonometric Functions

ZCosAcosB=cos(A+B)+c-os(A—B)
—2sin Asin B = cos( A+ B)—cos(A—B)

setfo(2-2)o (5 )]
ol T-(x2)]

=sin (x +)
=R.H.S.

Question 7;

Prove that =
T
tan =X
[ 4 ]

Solution 7:

It is known that tan(A+B)=M and (A—B)zM
l-tan Atan B l+tan Atan B

tan 2= + tan x
4 ]
tan[%ﬁdc] 1—tan ™ tan x [1+:dmﬁ] e
LHS,= E 4 = S A0 =[ ] —RHS.
l—tanx

T 7T l—tanx]
tan| = —x tan ——tanx
[4 J 4 (1+tanx_

Question 8:

COS(?Z + x) cOos (—X)

sin(;z:—x)cos[g +x]

Prove that =cot’ x

Solution 8:

LHS. = COS(IZ'-F)C)COS(—JC)

sin(7 - x)cos [g +x)

[—COS X] [COS .’C]

(sinx)(-sinx)

_—cos’x

. 2
—sm- x
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=cot” x
=R.H.S.

Question 9:

cos [% + x] 005(27r+ x)[c-ot [37” —x] + cot(27r+x)} =1

Solution 9:

LHS. = cos(%r +x] cos(27+ x){cot [377[ = x] 4 cot(2ﬁ+x)}

:sinxcosx[tanx+cotx]

. SINX COSX
=Smxcos.r[ + }

COsSXx Ssinx
. sin® x+cos’ x
=(Smxcosx) -
sinxcosx
=1=R.H.S.

Question 10:
Prove that sin (n + l) XSsin (n -+ 2) X+cos (n + l)x cos (n + 2) X=COo8X

Solution 10:
LH.S. = sin(n +1)xsjn(n +2)x+cos(n +1)xcos(n +2)x

=%[23in(n+1)xsin(n+2)x+2c03(n+1)xcos(n+2)x]

_11:008{(n+1)x(n+2)x}cis{(n+1)x+(n+2)x} ]
2| +cos{(n+1)x+(n+2)x}+cos{(n+1)x—(n+2)x}
.+ —2sin Asin B = cos( A+ B)—cos(A- B)
[2cosAcosB=cos(A+B)+cos(A—B) }
:%XZCOS{(!’I+1)X—(H+Z)x}

=cos(—x)=cosx=R.H.S.

Question 11:

Prove that 005[% + xj —cos[%{ wx) =—2sinx

Solution 11:
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It is known that cos A —cos B = —ZSm[#].sin[ﬂ]

2
. L.H.S.=cos [3—E +x}—cos[3—ﬂ- —x]
4 4

e (| O (R )

=-2sIn .81in
2 2

=-2sIn [E)Sin %
4 .

:—ZSin[f:—Ejsinx
4

s T
=-28INn—sinx
4

=-2X—=XS8Inx

NG
= —\Esinx

=R.H.S.

Question 12:
Prove that sin® 6x—sin® 4x =sin 2xsin 10x

Solution 12:
It is known that

sinA+sinB:2sin[AJ2rB)cos[A;B], sinA—sin B :2003[1‘“L

- LHS =sin” 6x—sin” 4x

= (Sin 6x+sin 4x) (sin 6x—sin 4x)

. [ 6x+4x 6x—4x] 6x+4xY . (6x—4x
=| 2sin cos 2cos .sin
{ ( 2 ] ( 2 2 )

=(2sin5xcosx)(2cosSxsin x) = (2sin 5xcos 5x)(2sin xcos x)

£t

=sinl10xsin2x
=R.H.S.

Question 13:

Prove that cos® 2x —cos> 6x = sin4xsin 8x

Solution 13:
It 1s known that
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cos A+cos B 22003(/4;8]008[/4;8], cosA—c-osB=—23in[A;B]sin[A;BJ

- LHS.=cos*2x—cos’ 6x

=(cos 2x +cos 6x ) cos 2x — 6x )

2x+6x 2x—6x . 2x+6xY . { 2x—6x
=| 2cos cos —251n gin
2 g 2 2

=[ 2cos4xcos(—2x) |[ 2sin4xsin (-2x) ]
=[2cos4xcos 2x] [—2sin 4x(—sin 2x)]

=(2sin4xcos4x)(2sin 2xcos 2x)
=sin&xsindx =R.H.S

Question 14:

Prove that sin2x+2sin4x+sin6x=4cos” xsin4x

Solution 14:
L.H.S. =sin2x+2sindx +sinbx

=[sin2x+sjn6x]+251n4x

:{25]'11[2x;6x)c-os[2x;6xﬂ+2sin4x

el 457

= 2sin4xcos (—2x) +2sin4x

{ sinA+sinB:231n(A+

=2sindxcos2x+2sindx
=2sin4x(cos2x+1)

=25]'n4x(2coszx—l+l)
=2sin 4x(2cos2 x)

=4¢cos’ xsin 4x
=R.H.S.

Question 15:;

Prove that cot 4x(sin5x +sin3x) = cotx(sin5x —sin3x)

Solution 15:
L.H.S =cot4x(sin5x +sin3x)

cotdx| . . '5x+3x] (Sx—?;x
= 2sin cos
sin4x 2 ., . 2




Class XTI NCERT Maths Chapter 3
Trigonometric Functions

ol 427

{ sinA+sinB=2sin[A+

= (COS 4xJ[2 sin 4.xcos x]

sindx
=2cosdxcosx

RHS. = cotx(sin S5x—sin 3x)

COS X (5x+3x] i [5x—3xj
=— 2cos sin
sin x 2 2
sin
2

{ sinA—sinBchos[A+

COSX

: [20054xsinx]
sin x

=2cosdx.cosx
L.H.S.=R.H.S.

Question 16:

cos9x —cos Sx sin2x
Prove that — =—

sinl7x—sin3x  cos10x

Solution 16:
It is known that

cosA—cosB:—2s-in(A;BJsin[A;BJ, sin 4—sin B = ZCOS(A;B]sin[A;BJ

cos9x—cosSx

S LHS. =

sinl7x—sin3x

D (9x+5x) . [ 9x—5x
—2sin .81n
_ [ 2 ] ( 2 J
']?x+3x} . (17.’6-3)6
2¢os .sin
2 2

_ —2sin7x.sin2x

2cos10x.sin 7x
sin2x

cos10x
=R.H.S.

Question 17:
sin5x +sin3x

Prove that; ————  =tan4x
cosSx+cos3x

Solution 17:
It 18 known that
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sinA+sinB=23in[A;BJcos[A_BJ,

2

cosA+cosB=2003[A;B]cos{

S LHS =

cosSx+cos3x

sinSx+sin3x

A—B]
. 2

) (5x+3x [5.‘(—3.‘(]
2s1n .COS8
_ 2 . B

a 5x+3x 5x— 3x.
2¢os .€COS
[ 2 ] ( 2 ]

_ 2sindx.cosx
2cosdx.cosx
=tandx =R H.S.

Question 18:

Prove that
COSX+Cos y

Solution 18:
It is known that

sin x—sin y

[
Z

Y

tan

sin A—sinB=2005(A;BJsin(A_B],

2

A+
cos A+cosB= 2005(

sinx—siny

S LLH.S.
COSX+COS y

dales

Question 19:

Prove that

COS X +C0s 3x

Solution 19:

sinx+sin3x

—tan2x
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It is known that
sin A+sinB = 25in{A;BJcos[A_BJ,

2
cos A+cosB =2cos A+B]cos A_B]
2 , 2
LS, o Soxsindy
COSX+C083x

. x+3x x=3x
2s51n cos
_ 2 2
x+3x x—3x
2¢os cos
2 2

sin2x

cos2x
=tan2x
=R.H.S.

Question 20:
sinx —sin3x .
Prove that ——————=2sinx
SIn” X—CcoS” x

Solution 20:
It is known that

. . A+BY. ( A-B .
smA—smB:Zcos[ ; ]Sln[ 3 J,COSZA—SIHZA=COSZA

sinx—sin3x

A LHS.=—— -
S X—Ccos x

[x+3x] ’ [x—?,x]
2cos sin
_ 2 2

—cos2x
B 2¢c0s2x Sin(—x)

—Ccos2x
=-2 x(—sin x)
=2sinx = R.H.S.

Question 21:

cosdx +cos3x+cos2x
Prove that — - - =cot3x
sindx+sin3x+sin2x

Solution 21:
cosdx+cos3x+cos2x

sindx+sin3x+sin2x

LH.S.=
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_ (cos4x+cos 2x)+cos3x

(sin4x +sin2x)+sin3x

4x+2x 4x-2x
2cos > cos 2 +cos3x

- . [ 4x+2x 4x—2x ]
25111[- 5 -]cos[ 5 -)+sm3x

|: cosA+cosB:2005[A;B]cos[—A;B],sinA-i-sinB:2sin[A;B]cos(A;B]:|

2cos3xcos+cos3x

~ 2sin3xcos x+sin 3x
_ cos3x(2(:osx+l)

 sin 3x(2 Cosx+ 1)
cot3x=R.H.S.

Question 22:
Prove that cotxcot2x—cot 2xcot3x—cot3xcotx =1

Solution 22:
L.H.S. =cotxcot2x—cot 2xcot3x—cot3xcot x

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

cot2xcotx—1

:cotxcot2x—[ :|(cot2x+cotx)

cotx+cot2x
cot Acot B—1 ]

cot(A+B)=
[ CO( i ) cot A+cotB

= cot xcot 2x—(cot 2xcotx—1)=1=R.H.S.

Question 23:
4tan x(l—tan2 x)

Prove that tan4x = = 7
1—6tan” x+tan” x

Solution 23:

It is known that tan2.4 = M
|—tan” A
o LLH.S. =tan4x =tan 2(2x)

~ 2tan2x
T 1-tan® (2x)
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2tanx
1—tan” x

[ 2tanx ]
1—tan® x
[ 4tan x

1—tan’ A]

— 4tan’ x

(1 —tan’ x)2

[ 4tan x ]
1—tan’ x

(1 —tan’ x)2 —4tan” x

(1 —tan® x)2

B 4tanx(l—tar12 x)

(I—ta1"|2x)2—4tan3x

4tanx(1—tan2 x)

" 1+tan® x—2tan’ x—4tan’ x
4‘[a;r1.1c(l—tan2 x)

= = — =R H.S.
1-6tan’ x+tan” x

Question 24:
Prove that: cosdx =1-8sin’ xcos” x

Solution 24:
L.H.S. =cosdx

20052(215)
=1-2sin’ 2x| cos 24 =1-2sin" 4 |
=1- 2(2sin xcosx)2 [sin 2A=2sin Acos A]

=1-—8sin” x cos” x
=R.H.S.

Question 25:

Prove that: cos6x =32xcos’ x—48cos” x+18cos’ x —1

Solution 25:
L.H.S. =cos6x

=08 3(2x)

Trgonometne Funclions
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