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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 3 Trigonometric Functions

Exercise 3.3

Prove that:
. 1T 2 T 1 T 1
1. sin"—+cos” ——tan™ — =——
3 4 2
Ans. Taking L.H.S.
) 2 T . T
= 81" —+CcosT ——tanT —
3 4
Y 1Y . 11
==+ = () =—t+—-1
L2 L2 o 4 4
1+1-4 =2 -1
= = = — R.H.S
4 4 2
. 1T 21T .3
2. 2sin® —+cosec” —cosT —=—
6 3 2
Ans. Taking L.H.S
. 2T 7T LT
= Jsin*—+cosec” —cos” —
G 6 3

-

2T 2| Ty 2T
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. T S ;
3. cot"—+cosec —+ 3tan

Ans. Taking L.H.S

T Ar ;
= cot* —+ cosec — + 3tan

-

) T - T
=cot” —+coser, T——
& \ B

k1

. -

+3

T_¢
6

T

6

I
i

-
tan™ —
3

T

1 T T 2
= cot" —+cosec —+3tan” —

6

=(V3)? +2+3 % (Z5)°

= 3+2+3K%=5+1:5 =R.H.S.

-

. 13T 2 T
4. 251n‘—+2c05‘3+25EC‘—:1D

. 1 3T 1 T
Ans.L.HS.= 2sin“—+2cos” I+ lsec

-
&

-
4

+ 2cos

| H

o T
=2sin® T——

LS -

S5 4
=4

. T o
= 2sin —+ 2cos® —+ 2 sec
4 4
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al_ .
-d-.]

- 2xé+2xé+2x4=1+1+8=10 = RH.S,

5. Find the value of:
() sin 75°
(1) tan 15°

Ans. (i) sin 75 =sin| 4% +30° ) =sin 45 cos 307 + cos 457 sin 30°

_1{1 -\EIJ_H
R AR vt

tan 457 —tan 30°
1+tan 45" tan 30°

(D) tan 15" =tan (45 —307| =

. . tan x—tan v
-.- tﬂﬂ [ .-'|.'-_l:|.-_| _ e

l+tan xtan v |

L Bl
E o f o
J+1 VRSN

Prove the following:

[ T 1 [T R A 4 V. T | .
6. cos| ——x|cos| ——V | —sin ——x sin| ——v =sin(x+y)
L4 ' L4 L4 L4 y ' '
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Ans. Taking L.H.S

- - - - - - -

' ;—'Lr "': & -:—Lr "': . Il ;—'Lr "': . 'l .:_-L'- :
= C0S ——X C0S ——) —Si ——X sin) ——1
[ T
=C0s| ——XT——1V|
L4 4 "]
| " cos{x+ V| =cosxcosy—sinxsiny |
(7 | 1 .
= cos| ?—[ x+y)|=sin|x+y]=RHS.
‘T 1:
tan —+x, - -2
. 4 ) |l+tanx
"7} ll1-tanx]
tan, ——x
LY _]' |
Ans. Taking L.H.S
T
tan —+x
4 )
-'-.::L'_ ‘.1'
tan | ——x |
L _‘I_ |
tan x+tan v tan x—tah v

[Using tan { x+ 1 )= tan{x—y)=

l—tan xtan v l+tan xtan v

T
tan — +tan x

T l+tan x

l-tan —tanx ————

_ 4 _ l—tanx
T 1—tan x
tatt — —tan x ——

4 l+tan x

i
1+tan:tan.1’
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-

[1+tan x|
= —— - =RH.S.

=

(1-tan x|

cos| T+ x|cos| —x] \
: Y _=cot" x

8 . . : [T ;
sin| T —Xx)cos, ?+.T

L F
" =

Ans. Taking L.H.S

cos(7T+ x)cos(—x|

- -
-_— T h 1

. . { T '
sin | /T— x|cos ?-l—l"

L & )
£y -

— 05 X Cos X 1.,

: _ —C0s5" X T

= = - ; T — =|:|:|t x =R.H.S.
sin x| —sinx|  _gin? g

- = r - b |
k!

i 3T 1 . N 3T : - .
9. cos —+x cos(2T+x)| cot| - % |+n:|:|t[_l-T+J:_] =1

& - | P,
£y - £y -

Ans. Taking L.H.S

- = - -
k1 i k1

(3T : . N (3T : . :
= Cos, T+1’||:|:|5[_2,T+I_]I cot | T—x|+|:|:|t[_l-’f+x_] |

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

, (sinx cosx )
= SNl X.COS X

L cosx  sinx )

-

sin* x+cos” x |

= SIn X.COSX . .
Sif XCosX

. -

=1=R.H.S.
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10. sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x=cosx

Ans. Taking L.H.S.

sin(71+1) xsin(n+2)x+cos(n+1)xcos(n+2)x

cos [['_ n+1l)x—(n+2) Jr]

COs I:i'i."f+ X—Hnx— 2."{]

cos(—x)=cosx =RHS,

11. cos (374” + x) — cos (%Tﬂ — zc) = —/2sinz

Ans. Taking L.H.S

_ 3 3
= coS (T—l—w) — COoS8 (T —93)

3T o A
—Jsin—sinx=—2sin T—

£

sin X

1l
da|

i E
. -

A .
—Jsin —siny = —2¥—=sinx

V2

= _2sinx =RHS.

12. sin“6x—sin“dx=sin 2xsin 10x

Ans. L.H.S. = Eiﬂ: 5_‘{—5]'_112 _'|._'|;

sin (6x+4x) .sin ( 6x—4x|

ssin” x—sin® y=sin [x+y)sin(x—¥) |

sin 10xsin 4x =RHS.
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13. cos” 2x—cos  bx=sindxsin 8x
Ans.LL.LH.S. = Ccos” 2_1'_-'— cos” ﬁ_‘.{

= sin | 2x+6x).sin ( 6x—2x)|

| " cos® y—cos® x=sin |x+y)sin{x—y) |

= sin &xsin 4x =RHS.

14. sin2x+ 2sin dx+sin6x=dcos” xsin dx
Ans.LH.S. = sin 2x+ 2sin 4x+s1n 6x
= [5in—1x+ sin 2.1’]+|:5i11 Gx+sin —1.1’]

Cdx+2x [4x-2x) T6x+4x) [ Bx—4x)
”5111 ————— cos, ——— |+ lsin ——— o5, ———
2 } L2 } | p | 2 !

" - £y - LY = LY -

= 2sin3x.cosx + 2sin5x cos X

= 2cos x[sin 3x+sin 5.1’]

5 |y [Sx+3x| [ 5x—3x) '
= -n:n:usxi lein, —— cos, — | |

= 2cos 1’[2 sindx cos I]

= 4cps® xsin 4x =RHS.

15. cot 4x(sin Sx+sin3x ) =cot x(sin Sx—sin 3x|

Ans. L.H.S. = cot 4x(sin Sx+sin 3x]

sin 4x A 2 ) A 2

LY e S
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cos dx

= —[Zsiﬂ 4xcos J:] = 2cosdxcosx

sin 4x

R.H.S. = cot x(sin5X - sin3x)

_ cosz [2608( 5$+3m)sin( S5r—3x )}

sinx 2 2
= 222 [2cosdzsinz]
St

Jeosdxcosx

.. L.H.S. =R.H.S.
cos9x—cos3x sin 2
16. - — - = —
sinl7x—sin3x cos10x

cos9x—cosdx
Ans.L.H.S. =

sinl7x—sin 3x

9z+5z . 9x—bx
—)sin(——)
17z+3z . 17z—3x
—)sin(——)

—2sin(

2cos(

_ —2sinTxsin lx sin 2x

2cosl0xsin Tx cos10x

sin Sx+ sin 3x
17. . =tan 4x
cosSx+cos3x

sin Sx+sin 3
Ans. L.H.S. =

cosSx+cosix

543z bx—3z )
2 2

2sin( )cos(

2sin 4x
= —  —tandx =RH.S.
2cosdx

Material downloaded from myCBSEguide.com.

=———— =RHS.

8/12


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

il X —sin v fx—1
18. =tan
cos x+cosy 2

Sifl X —sin v
Ans.L.H.S. =

COSX+COs5 YV

N i x + _:L ": . ¥ r— :_L ":
= 05 s11
N L2
d-.r i -.'L_.+ I:L. .': .'. -.'I._. —_— I:L ":
o COs
] ¥ | i ¥ |
I i _-||:-_ l:L. i
11 - .
L2 ) fx—y |
= = — = tan ~  =R.H.S.
{ | \ 2
cos N :
1 ¥ |

sin x+sin3x
19. =tan 2x

cosx+cosix

sifl X +sin 3%
Ans. L.H.S. =

Ccos x+cos3x

s T fx—3x)

2sin| ——— |cos| ——
L2 ) L2 )

5 T Cx—3x |

2cos, ——— lcos| ————
b ] | L ] |

sin 2x

= ——tan2x =RH.S.
cosly

5111 X —Sif 3X .y
20. — =2sinx

sin” x—cos” x

Sifl X —Sif A%
Ans.L.H.S. =

.l =

sin” x—cos X
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—( sin 3x—sin x|

—[.CDS: x—sin® x|

R C3x+ ).
2cos, ——— |sin| ———
= L2 )L 2 )

cos2x

2cos 2xsinx 4
= = 2sin ¥ =R.H.S.
cos 2x

21 cosdx+cos3x+cos2x

: - . =cot3x
sin dx+sin3x+sin 2x

cosdx+cosix+coslx
Ans. L.H.S. =

sin dx+sin 3x+sin 2x

[cosdx+cosdx)+cos3x

(sin 4x+ sin 2x) +sin 3x

x4 2x Cdx—2x

Jecos ——— cos, ———— [+ c0sax
A 2 ) L 2 !
A+ 2% (4x—2x"
Jsin ———— 'cos, ———— (+sinax
| i | | | | |

LY - . -

Joos3xcos x+Cosax

2sin 3xcos x+sin 3x

cos3x(lcosx+1)

, : — = cot3x =RH.S.
sin3x(2cosx+1|

22. cot xcot 2x—cot 2xcot3x—cot 3xcotx=1

Ans. We know that cot 3x = cot| 2x+ x|

Material downloaded from myCBSEguide.com.

10/12


http://mycbseguide.com/

%} myC BSEguide.com

A Complore gride for CREE stndets

cot 2xcot x—1
= cot3x=

cot2x+cotx

= cot 3x( cot 2x+cot x| =cot 2xcot x—1

— cot3xcot 2x+cot3xcot x=cot 2xcot x—1
— cot3xcot 2x+cot3xcot x—cot 2xcotx+1=10

— cotxcot 2x—cot2xcot3x—cotSxcotx =1

4tan .T[.l—tﬂ.ﬂ: x|
23. tan _'I__.Il.-: : -

1—6tan” x+tan” x

Jtan 2x
Ans.L.HS.=tan 4x =

l—tan™ 2x

) .
3 -tan;x
l—tan” x

1! Jtan x|

1—tan~ x )

dtan x
1—tan® x

" [1—tan® x| —4tan” x

=
L 4

(1-tan® x|

-

- dtan x (1—tan” x|
. . .

l—tan”x l1+tan x—2tan- x—4tan” x

_ Atanx(l-tan®x] oo

1—6tan” x+tan x

24. cosdx=1—8sin" xcos” x
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Ans.LHS.= cgsdx=1-2sin"2x

-

1-2(2sinxcosx)

1-2(4sin® xcos? x|

1-8sin” xcos® x = RHS.

25. cosBx=32cos” x—48cos* x+18cos? x—1

Ans.LHS. = cgsx=2cos” 3x—1

-

=2 decos” x—3cosx| -1

= 2|16cos” x+9cos’ x—24cos’ x |-1

32cos® x+18cos? x—48cost x—1

32cos’ x—48cos’ x+18cos? x—1 =RH.S.

Material downloaded from myCBSEguide.com. 12/12


http://mycbseguide.com/

