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Miscellaneous Exercise on chapter 3

Question 1:
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Question 2:

Prove that: (sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0
Answer 2:

L.H.S.

= (sin 3x + sin x) sin x + (cos 3x — CO0S X) COS X
. . . Y Y
=S§IN3XSINX +SIN° X+ COSIXCOSX —COS™ X
=COS3XCOSX +sin3xsiny — (cos‘.\'—sin‘x)

=00s(3x = X )~ cos 2x [cos(A ~B)=cos A cos B +sin Asin B]

Question 3:

Prove that: (cos x +cos _v)z +(sinx —sin _v): —4cost > : A

Answer 3:

LH.S. = (cosx+cosy) +(sinx—siny)’

=c0s” X+cos’ y+ 2008 X cosy +sin’ X +sin’ y—2sin xsin y
= (cos” x +sin’ x) +(cos” y +sin’ y)+2(cos x cos y —sin xsin y)
=141+ 2cos(x+y) [cos(A + B)=(cos A cos B-sin Asin B):I
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Question 4:

Prove that:  (cosx-cos y)’ + (sinx—siny )2 =4sin? 22

Answer 4:

L.H.S.

= (cosx-cos y)z +(sinx —sin y)

=cos’ X+c0s” y—2cosXcosy +sin’ X +sin’ y—2sinxsiny

=(cos® x +sin x) +(cos® y +sin” y) — 2[cos x cos y + sin xsin y]

=1 +l—2[cos(x—y)] [cos(A—B):cosAcosB+sinAsin B]
=2[l—cos(x—_\')]

:2[1-{L-2gn1(”;y]}} [cos2A =1-2sin* A]

=4ﬁf(x;y}=RHS.

www.tiwariacademy.com



http://www.tiwariacademy.com/

Mathematics

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

(Class - XI)
Question 5:
Prove that: SINX +8in3X+sin3x+sin 7x =4 cos x cos 2x sin4x
Answer 5:

sinA+5inB:25in[A;B)-CUS(A;B]

JLH.S. = SinX+sin3x +sin5x +sin 7x

It is known that

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

L[ x4+5x X = 5% [ 3x4+Tx 3x=Tx
=2sIn 008 +2sIn COs
2 2 2 2

F S i

= 2sin3x cos(-2x )+ 2sin5x cos(-2x)
=2sin3xcos2x+2sin5x cos 2x

= 2¢0s2x[sin3x +sin Sx]

[ . . ; _5
=2cos2x Esu'i(h:jkj-cos(h_’ \'J

=2c0s2x :Esin 4y *CDS(""J]

=4cos2xsindxcosx = R.HS.
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Question 6:

Prove that: (5N 7X +5in5x)+(sin 9x +sin 3x)

= tan 6x
(cos7x +cos 5x)+(cos9x + cos 3x)

Answer 6:

It is known that

sinA+sinB = 2sin[A:B)-cos(——-" ;B) cosA+cosB= 2cos(————A:BJ.cos(—~A;B)

(sin 7x+sin 5x )+ (sin 9x +sin 3x )

(cos 7x +cos 5x ) +(cos 9x +cos 3x )
L.H.S. =

[ (7x+5x (1x=5x Y] [ . (9x+3x 0x —3x
2sin LC0S +|2sin £C0S

2 (o 2 2
o Tx +5x x-5x\] [ Ox +3x Ox - 3x
2¢08 -COS +| 2¢o8 €08
I 2 2 /1l 2 2 -

:2 5in 6X - cos x] } [2sin 0x -cos3x]

:2cos()x L C0S -\'] +[?‘CO56X 'COSM

B 2sin 6x [cos X +0033x]

"~ 2c0s6x [cosx+cos3x]

tan 6x
R.H.S.
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Question 7:

Prove that:

Answer 7:
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X  3x
s$in 3X +sin 2x —sin X = 4sin X cos - Cos—

L.H.S. = Sin3X+sin2X —sin X

=sin3x +(sin 2x sinx)

=sIn3x+

=sIn3x +

2X+x

. I X
=sin 3x + 2 cos — sin —
" o

vk

= 2cos("—

zx):

2

3x

e

u

3x .

= 281N =+ COS = + 2 COS = S1N —
) ) )

o,

X [sin 2A:25illA'COSB]

sin

[sin A+sinB=2sin
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Question 8:
Find sin x/2,cos x/2 and tan x/2 , if tanx = —g , X in quadrant II
Answer 8:

Here, x is in quadrant II.

" Zex<m

i X x %
Therefore, sin—, cos— and tan-_;

- -

are lies in first quadrant.

5 B
Itis given that tanx=——.
2D
> > -4\ 16 25
sec’x=Il+tan" x=1+| — | =l4+—=—
3 9 9
: 9
COS" X =—
25
3
:>cos.\-=ig

As x is in quadrant II, cosx is negative.
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-3
COS X = ——
N 5

. X
Now, cosx = 2cos” > —1

::s-—=2c{m:'—r—l
3 2

is positi ve:l

J

e

2

7

|

I
-
(—

e

g
|

. .fn
|: sm; IS pOSItIVC]

.X X X
Thus, the respective values of SmEv COS; and tan; ar nd 2

25 s
ek Mo R
5 4
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Question 9:

Find , sin%, cos% and tan% for cosx=——;— , X in quadrant III

- -~ -

Answer 9:
Here, x is in quadrant III.

: 3x
e, M<X < T

o

%X 3
> —<—<—
2 2 -4
) . X
x x are negative, where 5"15
Therefore, cos—  and e as is positive.
o 1
It is given that cosx =— .
fo i
.2 X
cosx =1-2sin" —
2
. 22X 1—cosx
= sin” — =
2 2
1 I
1—(— (l + 4
. 2 X D fo 3 2
= sin” —= = ===—
2 2 2 2 3

. X 2 o T ..
:>sm—=£ .* sin— is positive
) \fg ~>

Now

2

Cos X = 2¢0s
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) 5] 5
1+ —— — -
» X lI+cosx 3 3

- 2

= COS" — =
5

~J
2
[ VS

X o) £ cosx is negative
2 B =g B

&ls

(98}

SIS

~
oo
=
I
w,
-
o |~
Il
P —
o IR
I
|
)

!
=
S
w
2 ~
J——
[ 1
G| —
y IR

X X X \/(_) e \/—
Thus, the respective values of ~ SN, COSJ and tan= are ERA T and —+2

Question 10:

i 2 X X X 3
Find sin—, cos— and tan— for sinx =

1 .
5 5 5 i X in quadrant II

Answer 10:
Here, x is in quadrant II.

i, R
e, —<X<T
2

5 2 X X
Therefore, $In —,cos — tan — -
2 2 2 are all positive.
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g 3 § 1
It is given that sinx = T

coszx=l—sin2x=l—(l) =1 1 _15

4 16 16
:>C()SX=—L5

4 [cos x is negative in quadrant II]

. >X _l—cosx _ 4 )] 44415

X
sin® — = =
2 2 2 8
= sin~ = Sehals: [ sin—~ is positive]
2 8 2
B 4+\/15X2
- 8 2
_ [8+24/15
16
_\/8+2\/IS
4
\/15]
1+ ——
> X l+cosx 4 4-15
COs™ —= = -
2 2 2 8
4—4J1 X . T
:cos%z 2 I: cos; is posmve]
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8+2\f|—5

4

X
X__2_\ 2 \f8+2\/E
: cosi V8-2115 \/8—?-\/B

2
4

8+2415 8+2415

= X
\/8-2JE 8+ 2415

4

(8"2‘/6). _ 8+ 215 T

64 -60 2

X X X
Thus, the respective values of S, €05 and tan;

+205  (8-2\15

4 1

are

and 4+\/G
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