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Class XI : Maths
Chapter 3 : Trignometric Functions

Questions and Solutions | Exercise 3.3 - NCERT Books
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Question 3:

L 5“ - + 7T
Prove that Cot‘g+cusec—+:tan‘—:ﬁ
Answer

ST St am
L.H.S. = cot‘g+cnsec—+_~rtﬂn‘—

6
=(£)z+wm[“‘§]”%}

T
=3+cosec—+3x—

=3+241=6
=R.HS

Question 4:

w T 3 3 -
Prove that 2sin- Tﬂ +2cos” T + 25&«:‘%: 10
Answer
. . AT T T
L.H.S = 2sin”

+2c0s” —+ 2sec” =
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Question 5:

Find the value of:

(i) sin 75°

(i) tan 15°

Answer

(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]

(2 E
_ V3 N 1 =v'§+1
V2 22 22

(ii) tan 15° = tan (45° - 30°)

1 1 1

I

|

tan 45° —tan 30° tan x —tan v
= tan(x—y)=——"
I +tan 45" tan 307 |i | +tan xtan y
R
) 3+
]+1(—J
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Question 6:

Prove that: CDS[E—X cos E—H—sin[ﬁ—x sin E—}']=sin(x+}f}
4 4 4 4

A
Answer

T i (T e
COS| —=X |COs| —=V¥ |=sin| —=x [sin| —=¥
4 ] [_4 ] [4 ] [4 ]

" 2cos AcosB=cos(A+B)+cos(A-B)
—2sin Asin B=cos(A+B)—cos(A-B)

el
:cﬂs[g—{x+}f}}

:sin[x+}f}

=R.HS
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Question 7:

o
tan +X 2
(4 ]_[Iﬂanx]

(n ] | —tan x
tan -X
Prove that: 4

Answer
tan A + B nA-—tan B
tan{A+B}:u and tan{A - B)_—a”
It is known that |-tan Atan B | +tan A tan B
T
tan —+tan x
4
m T |+ tan x
tan| —+x l—tan—tan x —— r— :
4 L 4 J ll-tanx 1+ tan x
== ~ = = =R.HS
(n j L [l—tﬂl'l.\'] ] —tan x
tan| ——x tan——tan x —
4 4 1+ tan x
bl
1+ tan ~ tan x
oL.H.S. = s /
Question 8:
cos(m+x)cos(-x) ;

=cot™ x

sin( —x]cos(g+ x]

Prove that

Answer

cos(m+x )cos(—x)

x|

LHS. =
sin(m —x) ms[

| A

[ cos x |[cos x]

~ (sinx)(-sinx)

—{:{}H_ X
—sin” x
=cot” x

=R.HS.
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Question 9:
3n ) k7 S
ma[—v.rjms[h +x}{cm(——xj+col(2n+x) =1
2 2
Answer

-

L.H.S. = ms[? +x]c05{2:rr: +x}[cm (3?“— x] +cot (2 +_r}:|

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

) SiNX  COSxy
= SiM X COS X +

cosx sinx

) sin® x+cos” x
=(sinxcosx)| —————
Sinxcosx
=|=R.HS.

Question 10:

Prove that sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x
Answer

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

=%|:2Hil‘l(1'l + I]H:-;in(n + E]x +2u:15(n T I]xms{n+2}x:|

:l[ms{{n+l)x—[n+2}x}—cos{[n+l]x+{n+2)x} }
2 +cus{[n+I}x+{r1+2}x}+cus{[n+l}x—(n+2]x}
.+ —2sin Asin B = cos(A + B) —cos(A - B)
LcnsAcnsH:ms{A+H}+cos[.f-‘~.—H} ]

=%x2cns{[n+l].‘<—(“+2]x}

= U{‘.IH{—K:I =cosx =R.HS.

Question 11:

In it ) .
Prove that EDS[T+K]—CGS(J4 —KJ= —J2sinx
Answer
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.(A+BY . [A-B
It is known that WSA—WSB=—25IH( ~ J-Sln[ - ]

Im m
COs| — 4+ X |—Cos —-X

] )
=_Jw—uginx

5
=—\.E.~;inx

=R.H5.

Question 12:

Prove that sin® 6x - sin® 4x = sin 2x sin 10x
Answer

It is known that

. . . A A— . . 3. -
sin A +sinB = 2sin| 245 cos A B]* sin A —sin B = 2cos| 275 |sin A-B
2 ) 2 2 ) 2

~L.H.S. = sin%6x - sin%4x

= (sin 6x + sin 4x) (sin 6x - sin 4x)

L e +dx By —dx ox+4x ) . [ 6x—4x
=| 2sin COs 2eos J.}un
2 L 2 \ 2

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

(]

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

= sin 10x sin 2x

Class X1 Maths www.esaral.com 7
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= R.H.S.

Question 13:
Prove that cos? 2x - cos? 6x = sin 4x sin 8x
Answer

It is known that

cos A +cosB =ZCGS[A:B]EOSEA:B]. cosA —cosB= —ESin(h;B]sin[ﬁ_B)

2

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

= (cos 2x + cos 6x) (cos 2x — 6x)

: . e G . Ix — 6
:[2£ﬂ5[2h+ﬁk]cns(2h 6}\ﬂ|:—lsin[_x +m}sin[ X \}}
2 2 2 2

= I:Zm_q dx ua;a(—ix}][—lsin dx .v.in{—ij]

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

(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

L.H.S. = sin 2x + 2 sin 4x + sin 6x

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

+ 1

. Y -
:|:2:;i|1 “hzﬁh szzﬁxJ + 2sin dx

% =

I R
{.'si11A+si11B:23in| A:B]cus| A-B }

L2 L2
= 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)

Class X1 Maths www.esaral.com 8
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= 4cos? x sin 4x
= R.H.S.

Question 15:

Prove that cot 4x (sin 5x + sin 3x) = cot x (sin 5x - sin 3x)
Answer

L.H.S = cot 4x (sin 5x + sin 3x)

cotdx| . "5x+3x] [Sx—?rx]
= 2sin cos
sim &x L 2 . 2,

] . . [A+B A-B
{.'smﬂt+sm B= Zsln[ ]EES[ W]
2 2

A
=[':'_3ij ][Esin4xms x|
SNn&x

= 2 c0S 4x CoS X

R.H.S. = cot x (sin 5x - sin 3x)

cosx | ’5x+3>&] . (Sx—?:x]
== 2cos sin
sinx L 2 L2

. . "A+BY) . ([A-B"
{ sinA —sinB = Ecns[ Jsm[ ]}
' 2

b3 | +

i

_ COSX

——[2cos4xsin x]
sinx

= 2 c0S 4x. CoS X

L.H.S. = R.H.S.
Question 16:
cos9x —cos5x 5in 2x

Prove that Sinl7x—sin3x  cosl0x

Answer
It is known that

N _ ) _
cns.&—cns]—i:-isin[ﬂ_kﬁ |5in[H], sinA—sinH=2cns(H+B |sm[’* B]
2 ) 2 2 ) 2
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cos9% —cos 5x

~L.H.S = sinl7x —sin3x

5 Sin[?x + 5%

5

B 3
2:05[ 17x +3x
3 =2 5in 7x.8in 2x

2cosl0x.8in Tx

Jan( 5]

~ sin2x
cos | 0x
=R.HS.
Question 17:
Sin5x 4+5n3x
— o tan 4‘-'{
Prove that €0S3X+C0s3x
Answer
It is known that
. . . (A+B A-B
sinA+snB=2sin WEDS(
2 ) L2

sin 5x +sin 3x

~L.H.S. = COs3X +cos3x

)l

Sx+3x

—3x
2

3x+3x

24:05( ].ms{sx

2sindx.cosx

2cosdx.cosx

_sindx

cosdx
=tandx =R.HS.
Question 18:

sinx —siny

Prove that “OSX TCOSY

Class X1 Maths
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Answer

It is known that

A-B

sinA—sinB = 2c05(ﬁ+

sinx —siny

+L.H.S. = COsX +CO5Y

i AV
2c05[x+}],c05LK y

Question 19:

sin X +sin 3x
Prove that COSX+C0s3x
Answer

It is known that

)

B .
|5m[
/

i

]. cos A +cosB = Ecus[ﬁ :BJCDS(A;B]

=tan2x

5in A +sinB = Zsin['&"Jr

SIn X <+ sin 3x

~L.H.S. = COsSX+cos3x

Class X1 Maths
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L

. cosA+cosB = chns[
/
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Ao | XH Ix X —3x
2sin Cos
B 2 2
[x+3x] (x—h]
2cos COs
2 2
_ sin2x
cos2x%
=tan 2x
=R.HS
Question 20:
SN X — SN 3x !
—J =2sinx
Prove that SIN X —CO5 X
Answer

It is known that

sinA—sinB = 2c05(ﬁ+

sIn X —sin 3x

AL.H.S. = sin’ x —cos’ x

()

—C082X%

2cos

- 2cos 2xsin [—x}

—C0s 2%
—2x(—sinx)
=2sinx =R.HS,

Question 21:

cosdx +cos3IN+cos2x

Prove that SIN4x+sin3x +sin2x

Answer

cosdx + cosIN 4+ cos 2x

L.H.S. = sin4x +sin3x +sin2x

Class X1 Maths

B]sin(ﬁgﬂ]‘ cos’ A—-sin’ A =cos2A

=cot3x
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(cosdx +cos2x)+cos 3x

(sin4x +5in 2% )+ sin 3x

- dx 4+ x dx =2x
2cos 5 Ccos 5 +C0s 3x

qoe [ AX+2X) 4% -2x .
2sin S Jcos . +3sin 3x

r A= . . R £ '/." -
|:-.-ms.f‘k+-.:ns]3:Ems[i;B]ms[ 123], su1:1+51nB:23|11(ﬂ;B]Cﬂﬂ A BH

L2

20083 CO8 N + cos 3N
25N 3x cos X +sin 3x
cos3x(2cosx +1)

sin3x(2cosx+1)
=cot3x =R HS

Question 22:

Prove that cot x cot 2x — cot 2x cot 3x - cot 3x cot x = 1
Answer

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)

col2xcotx —1
=cutxcut2x—[ }[uu12x+uulx}

cotx +cot2x

otAcotB-1
'.'L:Ul(,"!'L-i-B}:LU [y ]
cot A+cotB
= cot x cot 2x - (cot 2x cot x - 1)
=1 = R.H.S.
Question 23:
4tanx(|—tan1 x}
tandx = = ;
Prove that I-6tan” x +tan” x
Answer
2tan A
tan 2A :L1
It is known that I—tan” A

Class X1 Maths www.esaral.com 13
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~L.H.S. = tan 4x = tan 2(2x)
2an 2x
I—tan® (2x)

f’ 2tan x

A

]—tan \J
_'f 2tan x W
A

l—tan X

[ 4tanx
I—tdn X

[ dtan” x )
[I—tan:.\;]'
|'/ 4tanx ]
Ll —tan” x
(I—lan: x]:—4mn:x
(I—tanzx}:

4tanx[l—tan3 .'-;)

(1—Lan1 .‘(]: ~dtan” x

4tanx {1 —tan” x]

| +tan x —2tan” x —4tan” x
4tan x(l — tan” x)

_ : ~RHS.
| —6tan” x +tan” x

Question 24:

Prove that cos 4x = 1 - 8sin®x cos®x
Answer

L.H.S. = cos 4x

cos 2(2x)

1 - 2 sin® 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.

Class X1 Maths www.esaral.com
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Question 25:

Prove that: cos 6x = 32 cos® x - 48 cos* x + 18 cos® x - 1
Answer

L.H.S. = cos 6x

= cos 3(2x)

= 4 cos® 2x - 3 cos 2x [cos 3A = 4 cos® A - 3 cos A]

=4 [(2cos?x-1)3-3(2cos?x-1)[cos2x =2 cos®>x - 1]
=4 [(2 cos? x)* - (1)® - 3 (2 cos® x)?> + 3 (2 cos® x)] - 6¢cos® x + 3
= 4 [8cos®x - 1 - 12 cos*x + 6 cos’*x] - 6 cos’x + 3

= 32 cos®x - 4 - 48 cos*x + 24 cos® x - 6 cos’x + 3

32 cos®x - 48 cos’x + 18 cos’x - 1

R.H.S.
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