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MISCELLANEOUS EXERCISE
Prove that:

1.

14 On 3n b
2ecos —1 CO% —— = 008 — + c0s — =1

13

Solution:

T On 3T 5m
LHS =2c0s——cos—+Cos——+C05——
13 13 13 13

Using the formula

c05x+c05y=2cns[xg}’]ms[x:y]

i

S0 we get

5 T On
=2cos-——cos——+2cos cos
13 I3 2 2

By further calculation

T Yn s —T
=2¢os—cos—+2cos—cos| —

13 13 13 3
We get

T 97 4n T
=2cos €08 ﬁ+2ms —CO8—

13 13 13 13

- 4
=2C05— | CO8 —+CDs—
3 : 13
It can be written as
O9r 4n O B dn
]T -5 -~ 5
= 2cos—| 2cos| 1313 |¢ps| 1313
13 2 2

On further calculation

T T Sm
=2C0s - 2cos—cos
13 2 26

We get
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2. (sin 3x + sin x) sin X + (cos 3x — cos X) cos X = 0
Solution:

Consider

LHS = (sin 3x + sin x) sin X + (cos 3X — COS X) COS X
By further calculation

=sin 3x sin X + sin? X + c0s 3X COS X — COS? X
Taking out the common terms

= €0S 3X C0S X + sin 3x sin X — (C0S? X — Sin* X)
Using the formula

cos (A —B) =cos A cos B +sin Asin B

= c0s (3x — X) — cos 2X

So we get

= C0S 2X — COS 2X

=0

=RHS

3.

{L‘us X +CO5 *_i,-'}: +(sin x —sin }'}: — 4cos’ *

Solution:
Consider
LHS = (cos x + cos y) 2+ (sin X —sin y) 2

By expanding using formula we get

= C0S? X +C0S?Y + 2 C0S X COSY +Sin? X +siny—2sinxsiny

Grouping the terms

NCERT Solutions for Class 11 Maths Chapter 3 —
Trigonometric Functions

= (cos? X + sin? X) + (cos* y + sin?y) + 2 (Cos X cos Y — sin X sin'y)

Using the formula cos (A + B) = (cos A cos B —sin A sin B)

=1+1+2cos(x+Yy)
By further calculation

=2+2cos(X+Yy)
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Taking 2 as common
=2 [1+cos (x+Yy)]

From the formula cos 2A =2 cos? A -1

- 2{1+2m53|'\ﬁ—5J—|}
2

We get
f e
i Xty
=4cns'| “J
L2
= RHS
4,

SX=¥

(cosx —cos }'}: +(sin x —sin }']: = 4sin

Solution:

LHS = (cos x — cos y) 2 + (sin X —sin y) 2

By expanding using formula

= C0S?X + C0S?y — 2 COS X COS Y + Sinz X + sin?y — 2 sin x sin y
Grouping the terms

= (cos? x + sinzx) + (cos? y + sin?y) — 2 (cos X cos y + sin x sin y)
Using the formula cos (A — B) = cos A cos B + sin Asin B
=1+1-2]cos (x—-V)]

By further calculation

=2[1-cos (x—VY)]

From formula cos 2A =1—-2sinz A

_ 2[1_{1—15in1[*;3“m

We get

A"
L e X=¥
=4sm'[ : |
%, s
= RHS
5. sin X + sin 3X + sin 5x + sin 7X = 4 c0s X c0s 2X sin 4x

Solution:
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Consider
LHS = 5in x + 5in 3% + 5in 5% + 5in 7x
Grouping the terms

= (sin x + sin 5x) + (sin 3x + sin 7x)
Using the formula

sin.-*—‘m+sin|3:25in(ﬁ+ﬁj-cos(ﬁ_n]
L 2 2
S50 we get

. [ x4+5x X —5x L 3x4+Tx (3% —Tx
= 2sin L COS +2sin cos
2 2 2

By further calculation

[

= 2 5in 3x cos (-2x) + 2 sin 5x cos (-2x)
We get
= 2 sin 3x cos 2% + 2 sin 53X cos 2x

Taking out the common terms

=2 cos 2x [sin 3x + sin 5x]

Using the formula we can write it as

.3+ 5 [ — 32
=2c052x[25m[$]-c05[¥”

We get

= 2 cos 2x [2 sin 4x. cos (-x]]
=4 cos 2x sin 4x cos X

= RHS

6.

(sin 7x +sin 5x ) + (sin 9x + sin 3x) — tan 6x

(cos 7x +cos5x )+ (cos 9x + cos 3x)

Solution:
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LHS. =
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(sin7x +sin5x)+(sin 9x +sin3x)

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

Using the formula

R . \ _
sin A +sinB = Esin( A+B ]-cos[%} cos A +cos B =1c05( A+B J-ms[ ﬂq B)

. (?Hjx‘ﬁ [Tx—5x (9% +3x ) 9% —3x
2sin ~cosL | +| 2sin J-ms
_ N, 2 J 2 ! 2 b 2
f 3% cos
k l

: 3
: ﬂ+{2ms( Ix 331-3&3 :
2 2 ) .

|: [T.\c+5x\'
2cos 5 J-ms

By further calculation

~ [2sin 6x-cosx]+[2sin 6x -cos3x]

[2cos6x-cosx]+[2cos6x -cos3x]
Taking out the common terms

_ 2sin6x [cosx +cos3x]

 2c0s6x [cos x +cos3x]
We get

=tan 6x

= RHS

7.

X

sin3x+sin2x —sinx =4sin xcos—cos—
2 i

Solution:

a

b

Ix
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LHS = s5in 3% + sin 2x—sin x
It can be written as
= sin 3x + (sin 2x —sin x)

Using the formula

sinA—sinBzEcus|
N, s rd

. p N
. 5 2x+x ). [(2x-x)
=sin3x+| 2cos sin |
3 3

(A+B [F‘\—E\
sin

\ s

By further simplification

/ =

- A ). (x
=sin3x+| 2cos |51n
. \ ?
o= 4 b=

; Ix . X
=3in 3% + 2 cos—sin
y | -

Using formula sin 2A = 2 sin A cos B

. 3x 3x I . x
=2sIn COS 2 Ccos 51N
1 7 ¥ 7

Taking out the common terms
" 3x ] NES
sim| — |+ 51I’]| —
] -
W ()

.'“'i\,
X
=2cos| —

L2 )

From the formula
{ ‘*.
. . A+ B
sinA+snB= Esm| - |
L= A \, - l
'|| i X "|

3Ix . 2/ 2
:Ecnsf RETE NeJ NS L COS
\

[ 3x

2 ) 2
2 ) 2

By further simplification

I
3x ). (%)
=2cos s xcns| |
Loz ) Ly
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We get
™ i
“.
4sin Mus| — Jmsl T

= RHS
8. Find sin x/2, cos x/2 and tan x/2 in each of the following:

tan x = —% . % In guadrant Il

Solution:

It is given that

¥ is in quadrant Il
T

— = X< T

2

Dividing by 2

m X T
—_— =
4 2 2

Hence, sin x/2, cos /2 and tan x/2 are all positive.

4
lanx=-— -
2

From the formula sec® x = 1+ tan® x
Substituting the values

sec’ x=1+(-4/3)

We get

=1+ 16/9=25/9

Here
. 9
CO8 x=—
25
3
COSY =1 —
5

Here x is in quadrant |1, cos x is negative.

cos X = -3/5

From the formula
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'|-r
COSX = Zcﬂs‘E—I

Substituting the values

= 2(:{151:'—1[—]
5

By further calculation

From the formula

v 2 -x q .T
sin" —+cos” —=1
2 2
Substituting the value

Cax (1Y
sin" —+| — | =1
2 [JE]

By further calculation

s X 1 4
sin—=l-—=—
5 5

We get
sin :

J5
x5
SiN—=

5
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Here
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Hence, the respective values of sin x/2, cos x/2 and tan x/2 are

nd 2
5

25 W5,
15«

9. cos x =-1/3, x in quadrant 111

Solution:
It is given that

¥ is in quadrant [l
In

M X < —
2

Dividing by 2

T X 3m

2 2 4

Hence, cos x/2 and tan x/2 are negative where sin x/2 is positive.

COSN =——

From the formula cos x =1 — 2 sin® x/2

We get
sin“x/2=(1—cosx)/2
Substituting the values

(1) (]
_ S _ 3

2 2
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Hera
5'|11£="IIE
2 B
. x 2 B Ve
51N = * =
2 3 3

Using the formula

. X
cosx =2cos ?—1

We get

, X l+cosx
cos” =
9 2

Substituting the values

o) ()

2 2
2
SR
2 3
We get
‘-'.‘JCJISi == I
2 3
By further calculation
cos > = —Lxﬁ = 3
2 33
Here
2]
s
) 3
tan ; IR E
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Therefore, the respective values of sin x/2, cos /2 and tan x/2 are

\I;E._, _::E, and —\E
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10. sin x = 1/4, x in quadrant |11

Solution:

It is given that

% isin quadrant Il

s
— X

Dividing by 2

T X =

4 2 2
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Hence, sin x/2, cos x/2 and tan x/2 are positive.

sinx =

From the formula cos® x =1 —sin® x

We get
cos? x=1—(1/4)*
Substituting the values

cos’x=1—1/16=15/16

We get
W15
COSN = =———
4
Here
-%  |l—cosx
ST —=
2 2

Substituting the values

[
L4 J_4+vﬁ
2 8
We get
. X 4415
SN—=,|—
2 8

Multiplying and dividing by 2
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4+ﬁ E

==
=
]

By further calculation

8+21..'"E

16

§+2415

Ak

Here

X l+cosx
Cos” — =
2 2

By substituting the values

H[_{S]J_ﬁ
8

-

-—

By multiplying and dividing by 2

_ [4=fis 2
8 2

It can be written as

_ [8-24i5
16

V8=24/13

4

We know that

sin

[ =

tan — =

05

I3 |
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Substituting the values

B+2JE]

.4 _\8+2415

ﬁs_z\fﬁ\‘ NN
4

By multiplying and dividing the terms

B \/E+2~fﬁx8+2u"ﬁ
8-2J15 8+2415

We get

fie2B) s

\ 64-60 2
=4 +415

Therefore, the respective values of sin /2, cos x/2 and tan x/2 are

JE+?JE , V8-2V15 and 4++15

4 4
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