=sin 10°sin 30° sin 50°sin 70°
1, . ) ) 1
= (2sin 70°sin 10°) sin 50° s
:i{cos('lon — 10°) — cos(70° + 10°)} sin 50°
=i{cos 60° sin 50° — cos 80° sin 50°}
11 . .
=,155in50° —cos 80° sin 50°}}

:i{sin 50° — 2cos 80° sin 50°}

=§{sin 50° — (sin( 80° — 50°)}

class24

=§{sin 50° — sin
=2(sin50° — sin 130° + =
=;lsin sin 2}
—1 i o __ < o __ o o
-B{sm 50° — sin(180° — 50°) + ;’}

e B ot o l
—;{smSO sin 50 +2}

=R.H.S



Q. 24. Prove that

sin 20 sin 40° sin 60° sin 80° = Ii

Answer : L.H.S

=~ (2sin 80° sin 20°) sin 40° ?
="3{cos(80° — 20°) — cos(80° + 20°)} sin 40°

:?{cos 60° sin 40° — cos 100° sin 40°}

Va1

=—"{-sin 40° —co,
4 "2

L1}
class24
~¥3(5in 40° — 2¢

2%{Sin 40° — (sin(100° + 40°) — sin(100° — 40°)}

=%(sin 40° — sin 140° + sin 60°}



=%(sin 40° - sin 140° + )
=%{sin 40° — sin(180° — 40°) + %3}

=(sin 40° - sin40° + 23

=R.H.S

Q. 25. Prove that

cos10°cos30° ¢

Answer : L.H.S

class24



=c0s10° cos30° cos50° cos 70°

V3

=§ (2cos70° cos 10°) cos 50° 5
_Ja o o o (=} o
—T{cos('fo + 10°) + cos(70° — 10°)} cos 50
=%{cos 80° cos50° + cos 60° cos 50°}

:?{cosBO" cos50° + % cos 50°}

:?{2 cos80°cos 50° + cos 50°}

syglass24

=?{(cos(80° +
_‘0’3 o a9
_?{cos 130° — cos 30° + cos 50°}

:?{cos 130° — cos 50° + cos30°}

:‘?{cos( 180° — 50°) — cos(50°) + %3}

=%{cos 50° — cos 50° + %}

I
I



. . X+ 3

If cosx +cosy:landsmx+smy =l. prove that tan[—y] -

Q. 26. 3 4 2 4
Answer :

1 .

COSX+COSY = 7 ========= i
' s 1 ..
SlnX+S|r‘|y st ; ---------- “

dividing ii by | we get,

sinx+siny
COosx+cosy

class24

sinx+siny
B ——
cosx+cosy

x+ x—
ZsmTycosTy

X+ x—
2::::;»—2Z ct:nsv-—zZ

l
I
W

T
= tan( z

3
=3

Using the formula,

A-B
sinA + sinB = Zsm— cos——

A-B
cosA + cosB = 2cos—cos—



Q. 27. A. Prove that

\/§+1
.

2co0s45%cos15° =

Answer : L.H.S

= 2c0s45°cos 15°
=2c0s45° cos(45° — 30°)

=2 (cos45° cos30° + sin 45° sin 30°)

=J2( 2

_V3+1

Q. 27. B. Prove that
. U . 0 ].
2smn75"smnls5 = E

Answer : L.H.S

class24



= 2sin 75°sin 15°

=2sin(45° + 30°) sin(45° — 30°)

=cos(45° — 30° — 45° — 30°) — cos(45° + 30° + 45° — 30°)

=cos(—60°) - cos90°

=c0s60°—0

SRR

Q. 27. C. Prove

class24

cos15” —sin15 =

Answer : L.H.S

= c0s15° —sin 15°
= cos(45° —30°) — sin(45° — 30°)

= (c0s45°cos30° + sin45°sin 30°) _(sin45° cos30° — cos 45°sin 30")

ol EJ,L 11 ¥38 1.1
=='(\z’zxz szz) (szz szz)

v3i 1 V3 1
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Exercise 15D
sinx:ﬁand0<x <E
Q1. A If 3 2, find the values of
sin 2x
sinx = ¥5
Answer : Given: 3
To find: sin2x

We know that,

sin2x = 2 sinx cos»
Here, we don’t ha 0s X. So, firstly we have to find the value of cosx

We know that,

sin?x + cos?x = 1

Putting the values, we get



(?)2 +cos?x=1

5
=>;+coszx= 1

5
= cos’x = 1—;

2 9-5
= C0S X = T

O |

= cos’x =

4
= COSX=J:
9

2
= COSX = i;

It is given that 0

class24

Putting the value of sinx and cosx in eq. (i), we get

sin2x = 2sinx cosx

sin2x=2 X x5 X g
3 2
~ sin 2x =i§
9
'sinx=£and04x4<E

Q.1.B.If 3 2, find the values of
CcOoS 2X
Answer :

Given: sinx = ?



To find: cos2x

We know that,

cos 2x = 1 — 2sin’x
Putting the value, we get

cos2x =1 — 2(‘;—3)2

cost=1—2x§

10
cos2x=1-— =
Ccos 2X =
9
1
% COS 2X = ~5
class24
Q. 1.C.If ind the values of
tan 2x

Answer : To find: tan2x
From part (i) and (ii), we have

" 443
sin2x = -

1
COS2X = ——
And 9

We know that,

Replacing x by 2x, we get



sin2x
cos2x

tan 2x =

Putting the values of sin 2x and cos 2x, we get

43
tan 2x =%

k=]
tan 2x = %g X (—9)
-~ tan 2x = -45

-3 3n
cosXx =—andTt<x <—

Q.2.A.If 5 2 , find the values of
sin 2x
Answer :
Given: cosx = CIGSS24
To find: sin2x

We know that,
sin2x = 2 sinx cosxX ...(i)
Here, we don’t have the value of sin x. So, firstly we have to find the value of sinx

We know that,



Second Quadrant (Q2)

First Quadrant (Q1)

03 360°

Third Quadrant (Q3)

cos2x + sin?x = 1

Cosccant
«n
+
+
tangent
cotangent

Y in
2700 5

Putting the values, we get

(—2)2 +sin®x =1

9
= —+sin’x =
25

9
=sin’x=1——
25

= sin?x = 2=
25
= sin’x = 2
25
= sinx = |—
25

. 4
=5 Y= i;

g 0 2n

Fowrth Quadrant (Q4)

class24

Itisgiventhatm< x < 3?“

4
= sinx = =



Putting the value of sinx and cosx in eq. (i), we get

sin2x = 2sinx cosx

sin2x =2 X (—g) X (—g)

LS 2K = =
25
-3 3n
cosx =—andt<x <—
Q.2.B.If 5 2 | find the values of
COoS 2X
Answer :

. -3
Given: cosx = -

To find: cos2x

class24

We know that,

cos 2x = 2cos?x —

Putting the value, we ge
2
COS2X = 2(—3) =
9
cos2x=2X—-—1
25

18
cos2x = = 1

18-25
25

COS2X =

7
& COS2X = e



-3 3n
cosx=—andm<x<—
Q.2.C.If 5 2 | find the values of

tan 2x
Answer : To find: tan2x

From part (i) and (ii), we have

sin2x = =
25
7
and cos2x = — —
25
We know that,
g sinx

COSX

' class24

cos 2x, we get

sin2x
cos2x

tan 2x =

Putting the values o

24

tan 2x =—=__i—

25
tan 2x = = x (—E)
25 7

=1andx = -
7

tanx=_—5andz<x <7
Q. 3. A If 12 2 , find the values of
sin 2x

Answer :



5

Given: tanx = — —
12

To find: sin 2x

We know that,

2tanx
1+tanZx

sin2x =

Putting the values, we get

2x(—=
sin2x = —3%5
1+{5)

5
sin2x = —%=
; e
144
. =g
sin2x = —1aa¥35,
ey |
class24
sin2x =
6x169
" —5x24
sin2x = —
sin2x = ...
169
tanx=_—5andE<x <7
Q.3.B.If 12 2 , find the values of
cOoS 2X
Answer :
. -
Given:tanx = — —

12

To find: cos 2x

We know that,



1—-tan®x

C —
0S 2X 1+tanZx

Putting the values, we get

2
i
COS2X = —125

~(
i+{-)

akla

=

Tek:

CoS2X =
14

'S

144-25

COS2X = (—,}#gj

144

119

COS2x = $4%
1as
COS2X = i
class24
tanx =
Q.3.C.If , find the values of
tan 2x
Answer :
Given: tanx = — —
12

To find: tan 2x

We know that,
tan 2x = 2tanx
1-tan®x

Putting the values, we get

tan2x=%;‘z=)-)z



—5x144
tan2x =
6x%119
S5X24
tan2x =
119
120
tan2x = ——
1 119

Q. 4. A IfSinX= %, find the value of sin 3x.
’ 1
Answer : Sin X = %

Given: Sin X =%

class24

To find: sin 3x

We know that,

sin 3x = 3 sinx — sin3x

Putting the values, we get

sin3x= 3 X (‘—t) - (%)3

1 1\2
sin3x=;h3-(g)]
sin3x=l 3—i

6L 36

1[108-1
sin3x = - ]

6L 36

107
sin3x=—
216



Q.4.B.IfCos X= _?1, find the value of cos 3x.

; -1
Answer : Given: Cos X = =

To find: cos 3x
We know that,
cos 3x = 4cos3x — 3 cosx

Putting the values, we get

cos3x =4 X (—§)+§

i, 3
cos3x = [_E +E] ;

class24

cos3x = [_H?']

2

cosS3x =-
2

cos 3x =1

Q. 5. Prove that

cos 2x

=CO0Ss X +Sin X

COS X —sin X

Answer :
2 .
To Prove: ——=X_ — cosx + sinx
COSX—SIn x
Taking LHS,
cos2x

cosx—sinx



cos® x—sin® x [

2

2

* COS 2X = COS“X — Sin

X]

cosx—sinx

Using, (a>—b?) = (a—b)(a + b)

__ (cosx—sinx)(cosx+sin x)

(cosx—sinx)
= COos X + sin X
=RHS
=~ LHS = RHS
Q. 6. Prove that

sin 2x

—_———=tanx
1+ cos2x

Answer : To Prov

class24

Taking LHS,

sin2x

- 1+ cos2x

2sinxcosx

1+cos2x [+ sin 2x = 2 sinx cosx]

2sinxcosx

2cos®x [ 1 + cos 2x = 2 cos’x]

_ sinx
" cosx

sin®
=tan x [ anv = cose]
= RHS
=~ LHS = RHS

Hence Proved



Q. 7. Prove that

sin 2x
= {0 &
1—cos 2x

Answer :

sin2x
To Prove: =tanx
1-cos2x

Taking LHS,

sin2x

T 1-cos2x

2si - '
= 22222 [ sin 2x = 2 sinx cosx]

1—-cos2x

2sinxcosx
=_[I. 1 2

2sin%x X]

sin

cosB]

= cot x [ cot = —

= RHS
«» LHS = RHS
Hence Proved

Q. 8. Prove that

tan 2x
—_——=tanx
1+sec 2x

Answer :

class24



tan2
To Prove: X — tanx
1+ sec2x

Taking LHS,

sinzx

i [ tan® = Z2° gsech = L]
1 cosB cosB
cos2x

sin 2x
= — Zx(coszx+1)
COS2X

_ sin2x
1+cos2x

2sinxcosx
=—|[% cosx]
1+cos2x

class24

_ 2sinxcosx [__ 1

coszx]

2cosZx

sinx

COSX

=tanx [ tanf =

sin B]

cosB

=RHS

~ LHS = RHS
Hence Proved
Q. 9. Prove that

sin 2x(tan x + cotx) =2



Answer : To Prove: sin 2x(tan x + cot x) = 2
Taking LHS,
sin 2x(tan x + cot x)

We know that,

cos®@
sin 6

tanB o SN & cotB =
cosB

+

COSX sinx

sinx _ cos x)

= sin Zx(

sin x(sin x)+cosx(cosx)

= sian(

cosxsinx

sin® x+cos? x)

cosxsinx

= sin Zx(

We know that,

sin 2x = 2 sinx co CIQSS24

= 2sinxcosx

~

= 2(sin?x + cos?x)

=2x1[-cos?20 +sin?8 =1]

=2

=RHS

~» LHS = RHS

Hence Proved

Q. 10. Prove that

cosec 2x + cot 2x = cot x

Answer : To Prove: cosec 2x + cot 2x = cot x

Taking LHS,



= cosec 2x + cot 2x ...(i)

We know that,

1 COSX
cosecXx = — & cotx = —
sSinx sSnx

Replacing x by 2x, we get

| cos2x

&cot2x = —
sin 2x

cosec2x = —
sin2x

So, eq. (i) becomes

1 cos2x

sin 2x  sin2x

_ 1+cos2x

sin2x
2 cos®x

T sin2x [+ 1+co

2 cos®x

" 2sinxcosx [ si

g COSX
sinx

COSX

cotx = ]

= cot x [ sinx
= RHS

Hence Proved

Q. 11. Prove that

cos 2x + 2sin?x =1

Answer :

To Prove: cos 2x + 2sin’x = 1

Taking LHS,

class24



= cos 2x + 2sin’x

= (2cos?x — 1) + 2sin?x [+ 1 + cos 2x = 2 cos?X]
= 2(cos?x + sin?x) — 1

=2(1)=1[~cos?26 +sin? 08 =1]

=2-1

=1

= RHS

- LHS = RHS

Hence Proved

Q. 12. Prove that

(sinx—-cos x)2=1
Answer : To Pro 2=1—sinc|q8324
Taking LHS,

= (sin x — cos x)?
Using,

(a—b)? = (a2 + b2 — 2ab)

= sin?x + cos?x — 2sinx cosx

= (sin?x + cos?x) — 2sinx cosx

=1 — 2sinx cosx [~ cos? B + sin? 8 = 1]
=1 —sin2x [+~ sin 2x = 2 sinx cosX]

= RHS

~ LHS = RHS

Hence Proved



Q.

13. Prove that

cot X —-2cot 2x =tan x

Answer : To Prove: cot x — 2cot 2x = tan x

Taking LHS,

= cot x — 2cot 2x ...(i)

We know that,

cotx = —

COSX

sinx

Replacing x by 2x, we get

ot Z2x —

So, eq. (i) becomes

cos2x
sin2x

COSX cos2
—92 (

sin x sin2

cosx ( co

sin x 2sinxc

cosX ( cos2x

sinx sinxcosx

cosx(cosx)—cos 2x

sin xcosx

cos® x—cos2x

sinxcosx

cos® x—[2cos® x—1]

sin xcosx

cos?® x—2cos®x+1

sinxcosx

—cos®x+1

sinxcosx

)

[

class24

= 2 sinx cosx]

=1 + cos 2x = 2 cos?X]



2

1-cos“x

sin xcosx

cos® x+sin® x—cos®x

- sin xcosx [ cos? @ +sin? B = 1]

sin®x

sin xcosx

sinx

COSX

sin©
=tan x [. tane o cose]

= RHS
- LHS = RHS

Hence Proved

Q. 14. Prove tI:a mcz c I G SS 24

(cos* x + sin

Answer :
To Prove: cos*x + sin*x = -3(2 — sin? 2x)

Taking LHS,

= cos*x + sin*x

Adding and subtracting 2sin?x cos?x, we get
= cos*x + sin*x + 2sin?x cos?x — 2sin?x cos?x
We know that,

aZ+ b2+ 2ab = (a + b)?

= (cos?x + sin?x) — 2sin?x cos?x



= (1) — 2sin?x cos?x [- cos? 8 + sin2 6 = 1]
=1 — 2sin?x cosx

Multiply and divide by 2, we get

[2 x (1 — 2sin?xcos?x)]

N

212 — 4sin® x cos?x]
z

N |

[2 — (2sinxcosx)?]

2 — (sin 2x)2
[ ( ) ] [-.- sin 2x = 2 sinx COSX]

L

= i (2 — sin? 2x)
= RHS

class24

=~ LHS = RHS

Hence Proved

Q. 15. Prove that

cos’ x—sin°x 1 .
=—(2+sin2x)

COSX —sIn X
Answer :
R g
To Prove: £22x5i0 x _ 15 4 sin2x)
cosx—sin x 2

Taking LHS,

_ cos? x—sin® x I)

- cosx—sinx

We know that,



a’—b3=(a-Db)@2+ab+b?
So, cos®x — sin®x = (cosx — sinx)(cos’x + cosx sinx + sin?x)
So, eq. (i) becomes

(cosx—sin x)(cos® x+cosxsin x+sin® x)

cosx-sinx
= cos?x + cosX sinx + sin?x
= (cos2x + sin2x) + cosx sinx
= (1) + cosx sinx [ cos2 B + sin2 8 = 1]
=1 + cosx sinx

Multiply and Divide by 2, we get

=§[2 X (1+ cosxsin

class24

=§[2+Zsinx
=2[2+sin2x]
=>[2 +sin x][__-

= RHS
~ LHS = RHS
Hence Proved

Q. 16. Prove that

1—-cos2x +sin X

=tanx

sin2xX +cos X

Answer :

1-cos2x+sinx

To prove: ———————  =tanx

sin 2x+cosx

Taking LHS,



1-cos2x+sinx

sin 2x+cosx

_ (1—cos2x)+sinx

sin 2x+cosx
We know that,
1 — cos 2x = 2 sin?x & sin 2x = 2 sinx cosx

2 sin® x+sin x

2 sinXcosxX+Ccosx

Taking sinx common from the numerator and cosx from the denominator

__ sinx(Zsin x+1)

a cosx(2sin x+1)

sin x

COSX

[... tane iy
=tan x

class24

Hence Proved

Q. 17. Prove that

sin 16x
COSXCOS2Xcos4xXcos8x =——
6sinx
Answer :
inlé
To Prove: cosx cos 2X cos4X cOS8X = ———
16sinx

Taking LHS,
= CcoSX c0s2x cos4x cos8x

Multiply and divide by 2sinx, we get



1

= [2 sinx cosx cos 2x cos 4x cos 8x]

2sinx

= 1” [(2 sinx cos x) cos 2x cos 4x cos 8x]

2si

1

— [sin 2x cos 2x cos 4x cos 8x]

2sinx

Multiply and divide by 2, we get

T 2x2sinx

We know that,
sin 2x = 2 sinx cosX
Replacing x by 2x, we get

sin 2(2x) = 2 sin(2x) co

or sin 4x = 2 sin

= [sin4xc
4sinx
Multiply and divide by 2, et
1 .
e [2 sin 4x cos 4x cos 8x]

We know that,

sin 2x = 2 sinx cosx
Replacing x by 4x, we get
sin 2(4x) = 2 sin(4x) cos(4x)

or sin 8x = 2 sin 4x cos 4x

— > [sin 8x cos 8x]
8sinx

Multiply and divide by 2, we get

[(2sin 2x cos 2x) cos 4x cos 8x]

[+ sin 2x = 2 sinx cosx]

class24



N [2 sin 8x cos 8x]
2X8sin x

We know that,

sin 2x = 2 sinx cosx
Replacing x by 8x, we get
sin 2(8x) = 2 sin(8x) cos(8x)

or sin 16x = 2 sin 8x cos 8x

1

= —— [sin 16x]
16sinx

= RHS

~ LHS = RHS

Hence Proved

Q. 18. A. Prove t

0
25i1122?cos_

—

Answer :

To Prove: 2sin22> cos22: ==
2 2 V2

Taking LHS,
—2sin222 cos22: ..(0)
2 2

We know that,

2sinx cosx = sin 2x

Here, x = 22; —

class24



So, eq. (i) become
45

=sin2 (?)
= sin 45°

1 . ° 1
= 5| sin(45) = :{-2-]
= RHS
~ LHS = RHS

Hence Proved

Q. 18. B. Prove that

2c05215°—1=£

Answer :
To Prove: 2 cos

Taking LHS,
=2cos? 15°-1 ...(i)
We know that,

1 + cos 2x = 2 cos?x
Here, x = 15°

So, eq. (i) become
=[1+cos 2(15°)] -1
=1 +¢e0s30° -1

= cos 30° [ cos(30°) = %]

class24



Hence Proved

Q. 18. C. Prove that

8cos” 20° —6¢0s20° =1

Answer : To Prove: 8 cos®20° -6 cos 20° = 1

Taking LHS,
= 8 cos® 20° - 6 cos 20°

Taking 2 common, we

= 2(4 cos®20° -3
We know that,
cos 3x = 4cos3x —
Here, x = 20°
So, eq. (i) becomes
= 2[cos 3(20°)]

= 2[cos 60°]

=2 X ; [ cos(60°) = ;]

="
= RHS
=~ LHS = RHS

Hence Proved

class24



Q. 18. D. Prove that

N

3sin40° — sin” 40° =

Answer :

)

To prove: 3 sin 40 ° — sin3 40° = =

Taking LHS,

= 3 sin 40° - sin3 40° ...(i)
We know that,

sin 3x = 3 sinx — sin®x

Here, x = 40°

So, eq. (i) becomes
= sin 3(40°)
= sin 120°

= sin (180° - 60°)
= sin 60° [~sin (180° - 8) = sin 6]

= L ~ sin60° = L
2 2

= RHS
~ LHS = RHS
Hence Proved

Q. 19. A. Prove that

« 9 .
sin?24° —sin?6° =

S5-1
8

class24



Answer :

sin? 24° —sin% 6° = ey
To Prove: 2

Taking LHS,

= sin?24° - sin’6°

We know that,

sinA —sin?B = sin(A + B) sin(A — B)
= sin(24°+ 6°) sin(24° - 6°)

= sin 30° sin 18° ...(i)

Now, we will find the value of sin 18°
Let x =18°

so, 5x = 90°

class24

Now, we can wri
2x + 3x = 90°

S0 2x = 90" -3x
Now taking sin both the sides, we get

sin2x = sin(90° - 3x)

sin2x = cos3x [as we know, sin(90°- 3x) = Cos3x ]
We know that,

sin2x = 2sinxcosx

Cos3x = 4cos’x - 3cosx

2sinxcosx = 4cos3x - 3cosx

= 2sinxcosx - 4cos3x + 3cosx =0

= cosx (2sinx - 4cos?x + 3) =0



