Class XI Chapter 3 - Trigonometric Functions

Maths

NCERT Miscellaneous Solution
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Question 2:

Prove that: (sin 3x + sin x) sin x + (cos 3x - cos x) cos x =0

Answer
L.H.S.

= (sin 3x + sin x) sin x + (cos 3x — cos x) cos x
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—sin3xsinx +sin’ x + cos3Ix cos X —cos” X

C0S 3% cos X +sin 3x sin x —(cnsz X —sin’ '-;)

{:(15{3}; - x} —c0s2x [cus{ﬁ - F}] =cos A cos B+ sin A sin B]

=082y —cos2x

Question 3:

X+

. ,
{L‘UE;.‘{ 4+ COs }"} +{HI]11—H]]‘[ }’} :4(:(352
Prove that:

Answer

LHg = (cosX +cosy) +(sinx—siny)

= cos” X +c0s” v+ 2cosxcosy+sin’ X +sin’ y—2sin xsiny

= (cos” x +sin’ X )+(cos’ y +sin’ v)+2(cosx cosy—sin xsiny)

=1+1+2cos(x+y) [cus(ﬁ+H]z({:ﬂsAL‘mB—sinAsinB]]
=2+2cos(x+y)
=2[]+cc}5[x+\]]
:2[]+2c053LH—5J—I [cos2A = 2cos’ A-1]
2
{x v )
=4cos’ | \+}J=RH%
L 2
Question 4:
rl . . ) . s A=Y
(cosx—cosy) +(sinx—siny) =dsin” ==
Prove that: :
Answer
LHg - (cosx—cosy) +(sinx—siny)
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=08 X +c0s" V—2c0osXcosy +5in° X +5in° y—2sinxsiny
=(cos” x+sin® x) +(cos” y +sin’ y) - 2[cos x cos y +sin xsin y]
= l+l—2[cns(x—y]] [cns(A—B]:cnsﬂms B+ sin A sin B]

=2[1-cos(x-y)]
=2[1—{I—Esinl(%]ﬂ [cos2A =1-2sin" A ]

=4sinf[“‘3’]:R,H.5_
2

Question 5:

Prove that: SINX+sin3x+sin35x +sin7x =4cosxcos2xsin4x

ool 57

Answer

. . A+
sinA+sinB = Esm[
It is known that

JLH.S. = SINX +5in3X +81in 53X +sin 7X

=(sin x +sin 5x ) +(sin3x +sin 7x)

. X +5x X —5x L34+ Tx Ix=Tx
Esm[ ]~cns[ J+’25m[ ]CDS[ ]
2 2 2 2

= 2sin3xcos(—2x)+2sin 5x cos(-2x)

=2sin3xcos2x +2sin 5x cos2x

= Ecnszx[sinh +sin Sx]

=Ecoszx[zsin[h:jx]-cos[h:h]]

= Ecoszx[zsin 4x -cns[—x}]

=dcos2xsindxcosx = R.HS.

Question 6:

sin 7x +sin 3 in9x +sin 3
(sin 7x +sin x}+[$1" X +5in 3x) = tan 6x

Prove that: (cos 7x +cos5x) +(cos 9x +cos 3x)

Answer
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It is known that

_RY !
sin A +sinB = ESI'II[A;B]-COS(¥J~ cos A+cosB =3005(A;

B‘]_WS[A;B)

(sin 7x +sin 5% )+ (sin9x +sin 3x)

L. o (cosTx+cos5x)+(cos9x +cos3x)
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- [2sin 6x - cosx]+[2sin 6x - cos 3x]
B [2 cos6x - cos x]+[2 cos 6x - cos 3x]

_ 2sin6x[cos x +cos 3x]

 2cosbx [ms X + C0S 3}1]

= tan 6x
= R.H.S.
Question 7:
-
. . . ] X 3x

SIN3N 45N 2x =5 x = 45N X cos—cos—
Prove that: 2 2
Answer

L.H.S. = sin3x+sin2x—sinx
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=510 3x + [sin 2x —sin .‘-:}

i ™, s ]
2x + (2x—x) A+BY . (A-B
. Ix+x) . [ 2x—x ; . o
=s5In3x+ Zcus| —Jsm —| smA—snB=2cos sm |
7 | ¥ | | ) ]
L \ - ., -} . = /]
- - |'/3x\' . "'x\J
=sm3ix+| 2cos |51n
7 7
L L= W=
. Ix . x
=smn 3x + 2 cos— sin
2 2
. 3x Ix 3x . 0x . .
=2sn ‘COS b2 Cos s1n [smL“lemn ﬁ.-cnﬁﬂ]
) g . 7
'/3):\"_ Y "%
=2cos| — || sin| — |+s1n -
L2 o WL
- L -
f(3x\'| M%) [ 3x | \c\'|
IxY L. 2 ) \2 2 ) L2 : . (A+BY  [(A-B)
:Ecm( Esm-k‘ L_\L) FCOS Y VLS A £ 1 sin A+ sin B=_R]]'l| |cns
T | ol “ ¥ \
b= A - - - 4 ., - 4
rd \I_ . -
:Ecos[ 2sin 1~u:|nns| |
A Ly,
" e - ™
X 3x 3
4sin xcos| —Jcost— | EHS
2 -
L= L=
Question 8:
fanxy==—
3 , X in quadrant II
Answer
Here, x is in quadrant II.
T
e |
i.e.,
T X ™
R
4 2 2
. X X X
5111 —, (:{IS; and tan —
Therefore, 2 = 2 are all positive.
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. 4
[tis given that tanx=——.
3

5

, . —4 16 25
sec y=l+tan " x =1+ =l+—=—
3 9 9
, 9
COs X =—
25
3

= C0SX =% —
5

As x is in quadrant II, cosx is negative.
-3

COSX =-—
O 3

L X
Mow, cosxy=2cos 3 1

5

— 2 = 2cos? 2]
5

b | =

X X . s
=S —=—= nC0s— 15 positive
2 5 [

4
-

b |
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::-'iinx— 2 e sinx is positive
sin = JE < sinz pos
.oX 2\-‘%
SsIN— =
5
i
sin - t ?—J
X o -
tan — = 2 NS =2
2 cos [ 1 ]
2 |5
= =
. X x X 245 5
sin—, cos— and tan — L._ L and 2
Thus, the respective values of 2 2 2are 9 3
Question 9:
. X X X
sin—, cos— and tan— COSX = ——
Find 2 2 2 for 3 , X in quadrant III
Answer
Here, x is in quadrant III.
e, m<x <
2
T X 3n
- — L — < —
2 2 4
X X . X
COs — tan — 5imn —
Therefore, 2 and 2 are negative, whereas 2is positive.

It is given that cosx =

. o2 X
cosx=1-=2sIn" —
2
Lo x l—cosx
=8N — =
2 2
g .I"'\I g .l
() (1) ¢
. 1 X L3 \ 3 c
== 8In —= ")I: :i:—
2 2 2 2 3
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= sins = V2 [ sin > is positive}
2 3 2
sin—= \Ex ﬁ = \E
2 3 B3
cosx =2cos’ ~—1
Now, 2
| ] 3—]] Z)
I+| —
a X l+4cosx 3 3 3 |
= C08 — = = = = =
2 2 2 2 2 3
= cos~ = I [ cos~ is negative}
J3
x_ 1 3 -
COS— = ——= X —r = ———
2 3 3

. X X X
sin—. cos— and tan—
Thus, the respective values of 2 2 2 are 3

k]

‘J'E _f, and —\E

Question 10:

. X X X . 1

sin—, cos— and tan— 5INX =—
Find 2 2 2 for 4 , X in quadrant II
Answer

Here, x is in quadrant II.

, T
e, —<X<mu
2

. X X X
SN —,C05 — tan —

Therefore, 2 2 and 2 are all positive.
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It 1s given that sinx =

: . 1y 115
cos'x=l-sin"x=1-|— | =l-—=—
4 6 16
Jis
LS ==
4 [cosx is negative in quadrant II]
1_(_£“J
.. X l—cosx L4 4+415
sin” —= = =
2 2 2 8
= sin~ = 44415 [ sin— is positive
2 8 2
44415 2
8 2
B S+2\."'E
N 16
842415
4

X, .
toCos— 18 pnsnwe]
2
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8+2415 |
anX oo 4 V8+2415
.

" Js—2415 ‘ V8-2415
4

-3 | =

cos

b3 |

'8+2JGX5+2JE
8-2J15 8+2415

_\’(H*Ew‘ﬁ} _8+215
\ 64-60 2

4+415

—2.15
ﬁinx~ ::ns:: and tzmK Nl{g-l-z‘lﬁ, .JE “\Illr.

Thus, the respective values of 2 < 2 are 4 4

and 4+'\I'I'E
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