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Chapter 3: Trigonometric Functions Exercise 3.3
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Exercise 3.3

Question 1

Prove that sin? T +cos? T tan2 T_ l
3 4 2

Solution

. s ™ _
Ans: Substituting the values of s1ng,cos6,tan— on left hand side,

4

7r 7r o (1\? /1\%
in2 T 2T a2 X = =) .1
“% COS3t 4 (2> (2) (1)

11
_Z+Z-

= R.H.S.

Hence proved.

Question 2

Lo T T T 3
Prove that 2sin? —+cosec? —cos? —=—
6 6 3 2

Solution
Ans:

- LT m T _
Substituting the values of s1ng,c0secf,cos§ on left hand side,
L.H.S.=2sin? z+cosec2ﬁcos2£

S 6 6 3
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=2 1 2—i—cosec ( —+ — 1
—\ 2 ™)\ 2
_o 1 1
=2 X 4—|— cosec 1

ety

Since cosec X repeat its value after an interval of 2,

v

T 7
we have, cosecf :-cosecg

LHS—1+4
D T

3
2
R.H.S.

Hence proved.

Question 3
o T 5% o T
Prove that cot?— +cosec— +3tan?—=6
6 6 6
Solution
Ans:

_ s o T _
Substituting the values of cotg ,cosecf,tang on left hand side,

5%3 o T
LH.S.=cot? = 6 +cosec—+3tan? —

6 6
2
:(\/§>2+cosec (ﬂ—z) +3 (i)
6 \/5
1
—3—|—cosec 5 +3 x 3

Since cosec X repeat its value after an interval of 2,
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T
we have, COSGCF =cosec E

LHS=3+2+1
=1
= R.H.S.

Hence proved.

Question 4

3T T T
Prove that 2sin? T +2cos? 1 +2sec2—=10

Solution
Ans:

o . 9 7 T _
Substituting the values of SIHZ’COSZ ,secg on left hand side,

3
L.H.S.=2sin? Zﬁ +2cos? % —|—2sec2§

:2{sin (71'—%) }2—|—2 (%) +2(2)°

T2 1
=2{sin—} 12x =48
4 2
Since sin x repeats its value after an interval of 27,

3 7

we have, sin— =sin—
4 4

LHS =1+1+38
=10
= R.H.S.

Hence proved.
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Question 5

Find the value of :

(i) Sin 75°

(ii) tan 15°

Solution

Ans: We have,

Sin 75°= Sin (45°+ 30°)

Sin 75°= Sin 45° Cos 30° + Cos 45° Sin 30°

Since we know that, sin (x+y) =sin x cos y+cos x sin y

Therefore we have,

1 3 1 1
Sin75° = X V3 X w —
V2 o2 V2 o2
3+1
Sintse = Y311
2v/2
Ans: We have,
tan 15°=tan ( 45°- 30°)
(tand5° — tan30°)
1+ (tand5°tan30°)
: tan x-tan y
Since we know, tan (x-y) =
l+tanx tany

Therefore we have,
1

1-—
\/§

111
“\
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ek

o
b
—

2

T3+
(o)
(\/§+1) (\/31)

P

Further computing we have,
3+1-24/3
2 2
(v3) -
423
31
—2-4/3

tanl5°=

Question 6

Prove that il il in (Z in (Z-y) =si
rove that cos <4 -x) cos (4 -y) -sin <4 —x) sin <4 -y) =sin (x+y)
Solution
Ans: We know that, cos (x+y) =cos xcos y-sin xsin y
() con () sin () sin () =eos [ 3]
cos [ —-x ) cos ( —-y ) -sin | —-x ) sin ( —-y ) =cos | —-x+—-
1 T 1 1 TR
T
=cos [—— (x—i—y)]
2
=sin (x+y)
LH.S =R.H.S.

Hence proved.
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Question 7
T
tan <—+X) 2
Prove that 4 = S
<7‘r ) 1-tanx
tan | —-x
4
Solution
ANS:
tan A+tan B
We know that ,tan (A+B) =
e know tha an( + ) 1-tan Atan B
tan A-tan B
dt A-B)=
and tan (A-B) 1+tan Atan B
T
tan (Z+X)
LHS=——F—F7-——
tan (Z-X)
4

Using the above formula,

T
tanz+tanx

1-tan—t
-an4 anx

tan—-tanx
4

L.H.S=

T
l—i—tanztanx
1+tan x
1-tan x
1-tan x
1+tan x

s
Substituting tan 1= 1

B 1+tan x 2
~\ 1-tanx

=R.H.S.
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Hence proved.

Question 8

Ccos (m+x) cos (-x
Prove that ( ) ﬂ_( ) —cot’x

sin (7-x) cos (5 +x>

Solution

Ans: Observe that cos x repeats the same value after an interval 2 and sin x repeat the same value

after an interval 2.

cos (m+x) cos (-x)

LHS. =

, ™
sin (mx) cos ( 5 +X)

[-cos x] [cos x]

- (sin x) (-sin x)

-COS2X

-sin?x
—cot’x

Hence proved.

Question 9
Prove that,

3 3
Cos (§+X> Cos (2m+x) lcot (;«) +cot (27r—|—x)] =1

Solution

Ans:

We know that cot x repeats the same value after an interval 27 .

3 3
LH.S = Cos (TW + ar;) Cos (27 + z) {cot <7ﬂ- — x> + cot (2w + x)}
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=sin x cos x [tan x+cot x|

sin x

Substituting tan x= and
COS X
Cos X
cot x=— ,
sin X

L.H.S=sin xcos x ( Sth X + cos X)

CosX sinx

) sin’x+cos’x
= (sin x cos x) | —
sin X cos X
=1
= R.H.S.

Hence proved.

Question 10
Prove that sin (n+1) xsin (n+2) x+cos (n+1)x cos (n+2)x=cos x

Solution

Ans:

We know that , cos (x-y) =cosxcosy-sinxsiny
L.H.S.=sin (n+1) xsin (n+2) x+cos (n+1)x cos (n+2)x
=cos [(n+1) x- (n+2) x|

=cos (-x)

=cosx

= RH.S
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Question 11

Prove that cos <%—|—x> -cos (%—X) =-/2sinx
Solution

) A+B ) A-B
Ans: We know that , cos A-cos B=-2sin —5 .sin 5=

CLHS— 3T 3
.. L.H.S.=cos T+X -COS T—X

o\, (3 ) (3
4 4" 4 )\
—-2sin .sin

2 2

3
—-2sin <T7T> sin x

Since sin x repeats the same value after an interval 2,

H (3TN ™
we have, Sin 4 =Ss1in (71'— 4)

T
Therefore, L. H.S=-2sin —sin x

4
=-2 X — X sinx
2
—-+/2sin x
=R.H.S

Hence proved.

Question 12

Prove that sin26x-sin24x—=sin 2x sin 10x
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Solution

A+B
Ans: We know that,sinA +sinB=2sin (%) coSs (—)

And sin A-sin B=2cos ( A;B ) sin (E)

. L.H.S =sin?6x-sin%4xa

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

o 6x+4x 6x-4x 5 6x+4x ] 6x-4x
sin 5 cos 5 cos 5 .sin 5

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

Now we know that, sin 2x=2sin x cos x ,
Therefore we have,

L.H.S= (2sin 5x cos 5x) (2sin x cos x)
=sin 10x sin 2x

=R.H.S.

Question 13

Prove that cos?2x-cos26x=sin 4x sin 8x
Solution

Ans: We know that,

A+B A-B
cos A+cos B=2cos (%) cos (T)

A+B A-B
And cos A-cos B=-2sin (%) sin (T)

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

= (cos 2x+cos 6x) (cos 2x-6x)
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s 2x+6x 2x-6x 9 2x+6x \ . 2x-6x
= |2cos 5 cos 5 -2sin 5 sin 5

Further computing, we have,

L.H.S= [2cos 4x cos (-2x)] [-2sin 4xsin (-2x)]
= [2cos 4x cos 2x] [-2sin 4x (-sin 2x)]

= (2sin 4x cos 4x) (2sin 2xcos 2x)

Now we know that, sin 2x=2sin X c0s X
Therefore we have,

L.H.S=sin 8x sin 4x

= R.H.S

Hence proved.

Question 14

Prove that sin 2x-+2sin 4x+sin6=4cos2xsin 4x

Solution

A+B A-B
Ans: We know that, sin A+sin B=2sin <%) cos (T)

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

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

. 2x+6x 2x-6x .
= | 2sin 5 coSs 5 +2sin4dx

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

Further computing,
We have, L.H.S=2sin 4x cos 2x-+2sin 4x

=2sin 4x (cos 2x+1)
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Now we know that, cos 2x+1=2cos?x
Therefore we have,

L.H.S=2sin 4x (20052)()
—4cos’xsin 4x

=R.H.S.

Hence proved.

Question 15

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

Solution

A+B A-B
Ans: We know that, sin A+sin B=2sin (%) cos (T)

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

__cot 4x 9 5x+3x 5x+3x
T sindx |0\ T2 )%\ T2

cos 4x .
= ( > [2sin 4x cos x|

sin 4x

=2co0s 4x cos x

Now also ,we know that, sin A-sin B=2cos ( A;B ) sin (%)

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

Cos X 5x+3x '\ . 5x-3x
=— 2cos sin
sin x 2 2

CoS X .
=——1[2cos 4x sin x]
sin x

=2co0s 4x cos x

Therefore , we can conclude that,
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LHS=R.H.S

Hence proved.

Question 16
cos 9x-cos bHx B sin 2x

Prove that — : =-
sin 17x-sin 3x cos 10x

Solution

Ans: We know that,

cos A-cos B=-2sin <A%B> sin (%)

And sin A-sin B=2cos A2LB) sin Aé—B>

cos 9x-cos bx

L.HS =
sin 17x-sin 3x

9sin 9x+5x sin 9x-5x
2 ' 2
- ( 17x+3x > ) < 17x-3x )
2cos — .sin 5

(Following the formula)

-2sin 7x.sin 2x

- 2cos 10x.sin 7x
sin 2x

" cos 10x

R.H.S.

Hence proved.

Question 17

sin Hx-+sin 3x
Prove that: —tan 4x
cos bx+cos 3x
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Solution

Ans: We know that
) ) ) A+B A-B
sin A+sin B=2sin | —— ) cos | — |,
2 2
A+B A-B
cos A+4-cos B=2cos —5 cos —

sin H5x-+sin 3x
cos bx-+cos 3x

9sin 5x+3x cos Hx-3x
2 2

N 9c0s 5x+3x cos Hx-3x
2 2

(Using the formula)

9sin 5x+3x cos Hx-3x
2 2

9c08 5x+3x cos Hx-3x
2 2

2sin 4x cos x

Now , L.H.S.=

2cos 4x cos X

Further computing we have,

L.H.S=tan 4x

=R.H.S.

Question 18

Prove that Cs(,)i:;:scizlsyy =tan X;y
Solution

Ans: We know that,
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A A-B
sin A-sin B=2cos ( —; ) sin (—)

2
A+B A-B
cos A+4-cos B=2cos A+D cos | —
2 2
sin s
LHS—DXRY
COSX+COoSy

5 Xty\ . (XY
COS T .S1n (T)

Therefore L.LH.S=R.H.S

Hence proved.

Question 19

sin x+sin 3x
Prove that ————— — —tan 2x
cos x+cos 3x

Solution

Ans: We know that

sin A-+sin B=2sin <A+B> cos (ﬂ) ,

A+B A-B
cos A+4-cos B=2cos (%) Cos (T)

sinx—+sin3x
Now , L.H.S =

Ccos X+cos 3x
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2sin ( x+3x ) cos ( X-3% )
2 2
N x+3x x-3x
2cos ( 5 ) CcoS ( 5 )

( Using the formula)

sin 2x

~ cos 2x

—tan 2x
Therefore, L.H.S = R.H.S.

Hence proved.

Question 20

sin x-sin 3x .
Prove that ———————— =2sin x
sin?x-cos2x

Solution

Ans: We know that,

A+B A-B
sin A-sin B=2cos (%) sin (T)

And cos?A-sin?A—=cos 2A

sin x-sin 3x
LHS=— """
sin?x-cos?x

5 x+3x '\ . x-3Xx
cos 5 sin 5

-cos2x

2cos2xsin (-x)

-Cos 2x

=-2 X (-sinx)
Therefore , we have,

L.H.S=2sin x
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=R.H.S.

Hence proved.

Question 21

cos 4x+cos 3x-+cos 2x
Prove that — - - =cot 3x
sin 4x-sin 3x-+sin 2x

Solution

Ans: We know that,

cos A+cos B=2cos <A2LB> cos (%)

A+B A-B
And, sin A+sin B=2sin <%) cos <T>

cos 4x-+cos 3x-+cos 2x

Now, L.H.S.=—; " .
sin 4x-+sin 3x+sin 2x

(cos 4x+-cos 2x) +cos 3x
(sindx+sin2x) +sin 3x

4x+2x 4x-2x
2cos 5 cos 5 +cos3x

B . 4x+2x 4x-2x .
2sin 5 coSs +sin 3x

2

(Using the Formulas)

2cos 3x cos x-+cos 3x

~ 2sin 3x cos x+sin 3x
Further computing, we obtain,

cos 3x (2cos x+1)

LHS =
sin 3x (2cos x+1)

=cot 3x
= R.H.S.

Hence proved.
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Question 22

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

Solution
ANsS:
cotAcotB-1
We know that, cot (A+B) =
(A+B) cot A+cot B

Now , L.H.S.=cot xcot 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)

cot 2x cot x-1

=cot x cot 2x- { ] (cot 2x+cot x)

cot x+cot 2x
Further computing we obtain,
L.H.S=cot x cot 2x- (cot 2x cot x-1)
=1

=R.H.S.

Hence proved.

Question 23
4tan x (1—tan2x)

Prove that tan 4x=
1-6tan?x-+tantx

Solution
ANS:
2tan A
We know that tan 2A=———
1-tan?A
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L.H.S.=tan 4x
—tan2 (2x)

_ 2tan 2x
 1-tan? (2x)

(Using the formula)
4tan x
B 1-tan?x
1 4tan?x
(1-tan2x)’
Further computing, we obtain,
( 4tan x )
1-tan?x
[ (1-tan2x)24tan2x]

(1-tan2x)’

LHS =

4tan x (1-tan2x)

 1+tantx-2tan?x-4tan2x

4tan x (l—tanzx)

- 1-6tan?x+tanx

=R.H.S.

Hence proved.

Question 24
2

Prove that cos 4x=1-8sin%xcos?x
Solution
ANS:

We know that, cos 2x=1-2sin%x
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And sin 2x=2sin x cos x
L.H.S.=cos 4x

=cos 2 (2x)

=1-2sin?2x

—1-2(2sin x cos x)°
Further computing we get,
L.H.S =1-8sin?xcos’x
=R.H.S.

Hence proved.

Question 25

Prove that cos 6x=32xcos%x-48cos*x+18cos?x-1
Solution

Ans:

We know that, cos 3A=4cos?A-3cosA

and cos 2x=1-2sin’x

L.H.S =cos 6x

=cos 3 (2x)

=4cos32x-3cos 2x

=4 [(2coszx—1)3—3 (200s2x—1)]

Further computing,

LH.S =4 |(2c0s’x)"-(1)"-3 (2c0s*x) | -6cos?x+3

=4 [(2c052x)3—(1)3—3 (2c052x)2—|—3 (2c0s2x)] -6cos?x+3
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=4 [SCOSGX—l—12COS4X—|—600S2X} -6cos?x+3 =32cosbx-48cos*x+18cos?x-1
Therefore we have,
L.HS=R.H.S

Hence proved.

ExamElite - examelite.com Page 21 of 21



