Mathematics

(www.tiwariacademy.com : A step towards free education)
(Chapter — 3) (Trigonometric Functions)

(Class - XI)

Exercise 3.3
Question 1:

. 2 Tt 2 T PR L |
SIN" —+Co§" ——tan" —=——
6 4 2

Answer 1:

. 2 T 5 T
L.H.S. = sm‘—+cos’——tan‘:4—

Question 2:

~ 17 5 T
Prove that 2 sin” g + COSs ec” — Cos o=
3

W

Answer 2:

5 T 5 1T 5 T
L.H.S. = 2sin” g+cosec —COS™ —

{3 o2
oo (1)
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Question 3:

5T ST > 7T
Prove that cot” = + cos ec? +3tan” 3 =6

Answer 3:

-

Y ” Sn T
L.H.S. = cot‘g+cosec—+3tan'g

2 | %
=(3 +cosec(n—£)+3(—)
( ") 6 \/5

=3+cosec%;—+3><l

=3+241=6
R.HS

Question 4:

. 3371 » T > T
Prove that  2sin® 2% 4+ 2cos® — + 2sec’ $=10
Answer 4:

. = I21T 7T
L.H.S = 2sin- —+42cos™ —
4 4
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Question 5:
Find the value of:
(i)sin 75°

(ii) tan 15°

Answer 5:
(i) sin 75° = sin (45° + 30°)

= sin 45° cos 30° + cos 45° sin 30°

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

_\/§+ 1 _\/'3:+l
Tofa e ala

(ii) tan 15° = tan (45° - 30°)

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com : A step towards free education)
(Chapter — 3) (Trigonometric Functions)

(Class - XI)

tan 45° —tan 30° tan x —tan y

= tan(x— )=
| +tan 45° tan 30° | +tan x tan v

1 V31

"B B

Question 6:

Prove that: cos(ﬁ—chos[z—y)—sin(E—x)sin(ﬁ—y)=sin(.\'+y)
4 4 4 4 -
Answer 6:

SR i_g_x]m(g_y)_sm(g_x)san(;_y)
:2cos(1:-—x)cos(—}—y)}%[—?.sin(%—x)gin(%—y]]
{5 (G- {G-) -G
{3 G-} {G-)-5)]

[ 2cos AcosB = cos(A + B)+cos(A—B)]

—2sin Asin B=cos(A +B)—cos(A—B)

e o GONE))

_ cos[§ —(x+ y)]

II

£ | -

b | =

=sin(x+y)
=R.HS

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

(www.tiwariacademy.com : A step towards free education)
(Chapter — 3) (Trigonometric Functions)

(Class - XI)

Question 7:

tan| = +x 2
(4 J_[lﬂanx]

Prove that: =
(n ) | —tan x
tan| - -x

Answer 7:

It is known that

+ P
tan(A+B)= tan A +tan B i tan(A—B)= tan A —tan B
|-tanAtan B |+tan Atan B
/ - \
tan —+tan X
4
n T | +tan X
tan 1+.\' I—tan—tanx It T
L.H.S. = =2 . SR L —R.HS.
T T \ (1-tanx 1-tanx
tan| ——x tan ——tan x
4 4 | +tanx
T
|+ tan ~ tan x
4 Y,

\
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Question 8: cos(m+x)cos(—x) 5
Prove that = =cot" X
sin( —x)cos(;+x]

Answer 8:

cos(m+x)cos(—x)

sin(m — x)cos(—§+ x)

LHS.=

=[—cosx][cosx]
(sinx)(—sinx)

- C0S™ X

—sin’ x
=cot’ X
=R.HS.

Question 9:

cos[EE - x)cos(zn + A')[cot(3—n ~ x] +cot (27 + r)} =]
2 2

Answer 9:

3 3
LH.S. = cos(ﬂ +.\’]COS(27I +x)[cot(£-.\')+cot (2n +x)]
2 2

- -

= sin x cos x[tan x + cot x|

. SINX COSX
=SINXCOS X +

COSX SInXx

) sin® x+cos’ x
=(sinxcosx)

SIN X COS X
=]=R.HS.
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Question 10:
Prove that sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = COS X

Answer 10:
L.H.S. =sin (n + 1)xsin(n + 2)x + cos (n + 1)x cos(n + 2)x

:25in(n +1)xsin(n+2)x +2cos(n+ I)xcos(n+2)x:

=
2
—cos{(n+l),\' —(n+2)x}—cos{(n+1)x+(n+2)x} |
| +cos{(n+1)x+(n+2)x{+cos{(n+1)x—(n+2)x} |
" —2sin Asin B = cos(A + B)—cos(A - B)
[?.cosAcosB=cos(A +B)+cos(A-B)

1| -

=%x2cos{(n+l)x—(n+2).\'}

=

=cos(-x)=cosx =R.HS.

Question 11:

3n in :
Prove that cos[—‘+x)—cos(T-.')=—\/§sm.\'
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Answer 11:

It is known that cosA —cosB=-2 sin(

(3n ] (31t ]
~LH.S. = cos % l=cos| =—=%
X4 4
(37( J (371: ) (37t ) [37r )
% |4 =% X |- ==x
L 4 . |4 4
=-2sin+ .sin
2 l 2 '
l |
= —25sin 3—'T]sinx
4

lQ
3

[
s -2 i

= —25i

JT
—sin x
4

] ;
=-—2x—XSinX

NG
=—2sinx

=R.HS.

Question 12:

Prove that sin? 6x — sin? 4x = sin 2x sin 10x

Answer 12:
It is known that
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\ £ \ i
sinA+smB= Zsin(AJrBJcos( & BJ. SinA-simB= 2c05(A+BJsin(A—BJ
2 9 ) . 2

- L.H.S. = sin26x - sin?4x

= (sin 6x + sin 4x) (sin 6x — sin 4x)

L[ OX+4X ) [ 6x—-4x 6x+4x ) . [ 6x—-4x
= 2sin - Cos = 2¢os ~ .8in =

= (2 sin 5x cos x) (2 cos 5x

sin x) = (2 sin 5x cos 5x) (2
sin X cos X)

= sin 10x sin 2x

= R.H.S.

Question 13:

Prove that cos? 2x — cos? 6x = sin 4x sin 8x

Answer 13:
It is known that

cosA+cosB= 2cos(A:BJcos(A;B]. cosA—cosB=—2sin(A:B)sin(A:B)

-

~ L.H.S. = cos? 2x - cos? 6x

= (cos 2x + cos 6x) (cos 2x — 6x)

2x +6x 2x - 6x . (2x+6x) . (2x-6x)
=| 2¢cos ~ cOos > -2sin = sin =

= [2 cos 4x cos(-2x )][—2 sin4x sin(-2x )]

= [2 cos 4x cos 2x] [-2 sin 4x (-sin 2x)]
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= (2 sin 4x cos 4x) (2 sin 2x cos 2x)
= sin 8x sin 4x = R.H.S.

Question 14:

Prove that sin 2x + 2sin 4x + sin 6x = 4cos? x sin 4x

Answer 14:
L.H.S. = sin 2x + 2 sin 4x + sin 6x
= [sin 2x + sin 6x] + 2 sin 4x

=1

. 2x+6x ) 2x-6x ,
={:25m )[ ]J+2sm4x
\ 2 2

-

[ . . . (A+B) A-B)
".'sm,4+smB=Zsm = |cos( = ]

\ — J \ P /

= 2 sin 4x cos (- 2x) + 2 sin 4x
= 2 sin 4x cos 2x + 2 sin 4x

= 2 sin 4x (cos 2x + 1)
=2sin4x(2cos?x-1+1)

= 2 sin 4x (2 cos? x)

= 4cos? x sin

4x = R.H.S.

Question 15:

Prove that cot 4x (sin 5x + sin 3x) = cot x (sin 5x - sin 3x)
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Answer 15:
L.H.S = cot 4x (sin 5x + sin 3x)

cotdx |, . [5x+3x] [5x—3x]
= — 2sin cos
sin4x 2 2

\ s
[ sinA+sinB= Zsin( A:BJCOS(-A,,—BH

[cos 4x
sin 4x

)[2 sin4x cos x|

= 2 coS 4x cos x
R.H.S. = cot x (sin 5x - sin 3x)

COSX| ., SX+3x ). {5x-3x
= — 2¢os sin
sin x 2 2

[ sinA—sinB=Zcos( A:B]sin[ A;BJ]

 COSX

[2cos4xsinx]
sin x

= 2 CcOoS 4x. COS X
L.H.S. = R.H.S.

Question 16:

cos9x —cos5x _ sin2x

Prove that = o T T cos10x

Answer 16:
It is known that

A+B)sin(u). sinA-sinB = 2cos[A+BJsin(A_
2 2 2 2

cosA—cosB=—2sin(
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COs9x —cosS5x

~LH.S = - -
sinl7x —sin 3x
. (9x+5x] ’ (9x—5x)
—2sin .Sin
- (I7x+3x) . [|7x—3x')
2¢cos .Sin
2 2
B —2sin 7x.sin 2x
2cosl0x.sin 7x
__ sin2x
cos 10x
= R.HS.
Question 17:

sSinSx +sin3x
Prove that : = tan 4x
COS5X +cos 3x

Answer 17:

It is known that

sinA+sinB=25in(A+

“~

2

“~ “~

sin 5x 4+ sin 3x
COSS5X + cos3x

B (5x+3x) [5)(—3)()
2sin| === |.cos =

=_) (5x+3x] (5x—3xj
2cos| === |.cos| ==

2sin4dx.cos x
2cos4dx.cosx
sin 4x

~L.H.S. =

cos4x
=tan4x = R.H.S.
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Question 18:
Prove that XY —tan XY
COSX +COS Yy 2
Answer 18:

It is known that

siNnA-sinB = 2005( i : B Jsin(AT_B]. cosA+cosB = QCOS[ATHBJCOS(

~L.H.S. = SINNX —siny

COSX +COS Yy

2cos[x+yJ.sin(x_y)
a 2 2
ZCOS(X:yJ.cos(x;y)
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Question 19:

Prove that SmX*tsin3x
COS X +COS 3x

Answer 19:
It is known that

A+B)COS(A—B]. COSA+COSB=ZCOS[A+B]COS(A_B]
2 2 2 2

- — “~ -~

sinA+sinB = 2sin[

sin X +sin 3x
COS X +COs3x
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Question 20:

sin X —sin 3x ;
Prove that — — =2sInXx
Sin” X —CoS” X

Answer 20:
It is known that

3
sinA-sinB= 2cos(A+[ ) i

-B A S
sm(A2 ; J cos’ A=sin” A =cos2A

-

LHS. = . Smx-—sm 3x

sin® X —cos” X

5 (x+3x). (x—3x]
2cos| == |sin| =

—CO0s 2X
2cos 2xsin(—x)

- C0S 2X
=—2x(—sinx)

=2sinx =R.HS.

Question 21:

cos4x + cos3x + cos 2x
Prove that =cot3x

sin4x +sin 3x +sin 2x

Answer 21:

Ccos4x + cos3x +cos2x

L.H.S. = sin4x +sin 3x +sin 2x
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4x + 2x 4x - 2x
2¢08| - - [cos :
0 o)
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+ €08 3X

N

b [Ax+2x 4x-2x
2sin| =~ |cos

\+B

431N 3x

! cosA+cosB=2 cos[ - x

2¢083X COS X + €08 3X

25in3X oS X +5In 3x
cos3x(2cosx +1)

sin3x(2cosx +1)
=cotIx=R.HS.

Question 22:

Prove that cot x cot 2x — cot 2x cot 3x — cot 3xcotx =1

Answer 22:

-

cos[ A;B), sinA +sinB = Zsin( s : L )cos(

L.H.S. = cot x cot 2x — cot 2x cot 3x — cot 3x cot x

cot x cot 2x - cot 3x (cot 2x + cot x)
cot x cot 2x - cot (2x + x) (cot 2x + cot x)

: A step towards free education)
(Chapter — 3) (Trigonometric Functions)

A-B

= cotx cot 2x —[

|: cot(A+B)=-

cot2xcotx —1

COt X + cot2x

COotA +cotB
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= cot x cot 2x — (cot 2x cot x - 1) = 1 = R.H.S.

Question 23:

4tan x(l —tan’ x)
Prove that tan4x =

l—6tan” X +tan” x

Answer 23:

It is known that. tan2A = Ztan

I—tan® A

~ L.H.S. = tan 4x = tan 2(2x)
2tan 2x
1 —tan” (2x)
.)( 2 tan \ )
1 —tan” x
2 tan X
_(l—tan

4 tan X
I —tan” x

g 4 tan” X
(l — tan” x)-
4 tan X
1 —tan- x

(l—-l’ll‘l \) — 4 tan” x
(1 —tan” .\')

4tanx(l—tan3 x)

(l —tan- x)z —d4tan- x

4tanx(l — AN x)

l+tan'*x—2tan“ x—4tan- x

4tan x (1 —tan” x) —

1l —6tan- x+tan’' x
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Question 24:

Prove that: cos 4x = 1 - 8sin2 x cos? x

Answer 24:

L.H.S. = cos 4x

= cos 2(2x)

=1 - 2sin? 2x [cos 2A = 1 - 2 sin? A]

= 1 - 2(2 sin x cos x)? [sin2A = 2sin A cosA]
=1 - 8 sin’x

cos?x = R.H.S.

Question 25:

Prove that: cos 6x = 32 cos® x — 48 cos* x + 18 cos?2 x - 1

Answer 25:

L.H.S. = cos 6x

cos 3(2x)

4 cos3 2x - 3 cos 2x [cos 3A = 4 cos3 A - 3 cos A]
=4[(2cos?x—-1)3-3(2cos?2x-1)[cos2x =2cos?x-1]

=4 [(2 cos? x)3 - (1)3 - 3 (2 cos? x)2 + 3 (2 cos? x)] - 6cos? x + 3

= 4 [8cosbx - 1 - 12 cos*x + 6 cos2x] — 6 cos?x + 3
= 32 cosbx — 4 - 48 cos*x + 24 cos? x - 6 cos2x + 3
= 32 cos®x — 48 cos*x + 18

cos?x - 1 = R.H.S.

18
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