Exercise 3.3

sin?Z +cos? X —tan? Z = 1
6 3 4 2

Solution 1:

LH.S =sin?Z +cos? Z —tan2 Z
6 3 4

4 4 2
=R.H.S.

Prove that 2sin?Z + cosec? iz cos? Z = 3
6 6 3 2

Solution 2;

L.H.S. =2sin® %4— cosec? 7—”cos2 %



1 2(1

— (=2 =

2]
1 4 1 3
2 4 2 2
=R.H.S.

Prove that cot? % + cosec%” +3tan? % =6

Solution 3:

L.H.S. = cot? Z+cose05—7[+3tan2 z
6 6 6

_ (\/§)2 + cosec(;r—%} +3(%)z

=3+cosecz+3><1
6 3

=3+2+1=6
=R.H.S

Prove that 2sin? 377{ +2c0s° % +2sec? % =10

Solution 4:

L.H.S. =2sin® 3—7[+2cos2 Z 1 2sectZ
4 4 3

) T ? 1 ? 2
Z{SIn(z 4)} +2(\/§j +2(2)
? 1
ZZ{SiHZ} +2x=+8
4 2
=1+1+8

=10
=R.H.S

Find the value of :



(1) sin75°
(i) tan15°

Solution 5:

(i) sin75°=sin(45°+30°)
=5sin45°co0s30°+co0s45°sin 30°
[sin(x+y)=sinxcosy-+cosxsiny |

@(ﬂ(ﬁ(;)

N AN RN

(ii) tan15° = tan(45°-30°)

tan 45° —tan 30° tanx—tany
= tan(x-y)=———-—
1+tan 45°tan 30° l+tanxtany
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Prove that cos z—x cos v_ ~sin z—xjsin(z— j:sin X+
(4}(4@ (4 g7y ein(ery)
Solution 6;:
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.+ 2cos Acos B =cos( A+B)+cos(A-B)
—2sin Asin B =cos(A+B)—cos(A—B)

-2 e 5o (5 ]
o T ()

=sin(x+y)
=R.H.S.

Prove that

tan| =+ x
4 _(1+tan sz

tan(”—xj 1-tanx
4

It is known that tan(A+ B) =

Solution 7:
tan A+tan B and (A~ B)= tan A—tan B

1—tan Atan B  14tan AtanB

tan” +tan x
4

T T 1+tan x
tan(+xj 1-tan7 tanx (1 tnxj 1+tanx Y’
L.H.S.= 4 4 _ 1‘ta =( j _RH.S.
tan| 2 —x tan = —tan x —tank 1-tanx
4 4 1+tan X
1+tan§tanx
4
cos(z+x)cos(—x
Prove that (7 +x)cos(~x) =cot? x
. VA
S|n(7r—x)cos(2+xj
Solution 8:
cos( 7+ Xx)cos(—x
L, - Soslrxjeos(x)

Siﬂ(ﬂ'—X)COS(Z—I— xj

_ [—cosx][cosX]
(sinx)(—sinx)

_ —cos? X
—sin® X




= cot?® X
=R.H.S.

cos(%ﬂ+x}cos(27z+ x){cot(%ﬁ—xj+cot(27z+ x)} =1

Solution 9:
L.HS. = cos(%ﬁ + xj cos(27z+ x)[cot(%ﬁ — xj+cot(27z+ x)}
=Sin XCos x[tan X+ cot x]

. sinx cosX
=SiN XCOS X| —— +——
COSX Ssinx

) sin’ X +cos® X
=(sinxcosx)| —————
Sin X oS X
=1=R.H.S.

Prove that sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x =cosx

Solution 10:
L.H.S. =sin(n+1)xsin(n+2)x+cos(n+1)xcos(n+2)x
=%[Zsin(nﬂ)xsin(n+2)x+2cos(n+1)xcos(n+2)x]
_l{cos{(n+1)x(n+2)x}cis{(n+1)x+(n+2)x} }
2| +cos{(n+1)x+(n+2)x}+cos{(n+1)x—(n+2)x]
.+ —2sin Asin B=cos( A+ B)—cos(A-B)
[ZcosAcosB:cos(A+B)+cos(A—B) :l
=%><2cos{(n+1)x—(n+2)x}

=cos(—x)=cosx=R.H.S.

Prove that cos (377[ + xj —cos (377[ _ xj = /2sinx

Solution 11;



It is known that cos A—cosB = —Zsin(A;r Bj.sin(A; Bj

S LH.S. = cos(:3—7r + xj —cos(s—ﬁ —X
4 4

(oG G

2 2

=-2sin

= —Zsin(?’—”)sin X
4

= —25in(7z—£)sin X
4

/A
=-2sin=sin X
4

:—2><i><sinx

7
=—J2sinx

=R.H.S.

Prove that sin® 6x—sin® 4x =sin 2xsin10x

Solution 12:
It is known that

sin A+sinB = 23in(A; BJCOS(A; Bj, sin A—sinB = Zcos(AJr

sin| ——
2
- L.H.S. =sin® 6x—sin® 4x
:(sin 6X +Ssin 4x)(sin 6X —sin 4x)

) [6x+4x 6x—4xj B6X+4x) . (6x—4x
=| 2sIn CoS 2C0S .sin
{ 2 2 2 2

=(2sin5xcos x)(2cos5xsin x) =(2sin5xcos5x)(2sin xcos x)

=sin10xsin 2x
=R.H.S.

Prove that cos? 2x —cos® 6x =sin4xsin8x

Solution 13;:
It is known that



cos A+cosB = Zcos(AJzr B)COS(A; Bj, cos A—cosB :—25in(AJ2r Bjsin(A; B)

. L.H.S.=cos? 2x —cos® 6x
=(cos 2x+C0os6x)(Ccos 2x —6x)

:{ZCOS(ZXJ2rGXJCOSKZXEGXH{_ZSin(&;Gx)Sm(2x;6xﬂ
=[ 2cos 4xcos(—2x) |[ —2sin4xsin(-2x) ]
=[2cos 4x cos 2x]|[ —2sin 4x(—sin 2x) |

=(2sin4xcos4x)(2sin 2xcos 2x)
=sin8xsin4x=R.H.S

Prove that sin2x+ 2sin4x-+sin6x = 4cos> Xsin 4x

Solution 14:
L.H.S. =sin2x+2sin4x+sin6x

= [sin 2X+sin 6x]+25in 4x

= 25in(2x+6xjcos(zx_6xj +2sin4x
2 2
{ sin A+sinB:ZSin(A;BJCOS(A;Bﬂ

=2sin 4xcos(—2x)+ 2sin4x

=2siN4Xcos2Xx+2sin 4x
=2sin 4x(cos 2X +1)

=2sin 4x(20032 x—1+1)

= 2sin 4x(20032 x)

=4cos® xsin 4x
=R.H.S.

Prove that cot 4x(sin5x+sin3x) = cot x(sin5x—sin 3x)

Solution 15:
L.H.S =cot 4x(sin 5X +Sin 3x)

cot4x . [ Bx+3x 5x —3X
=— 2sin cos
sin4x 2 2




{ sin A+sinB = 23in(AJ2r Bjcos(A; Bﬂ

_(cos4x

sin4x
= 2C0S4XCos X

R.H.S. =cotx(sin5x—sin3x)
COS X (5x+3xj : (5X—3Xj
=——| 2C0s sin
sin X 2 2
sin| ——
2

j[zsin 4xcos x|

{ sin A—sinB = Zcos(AJr

_ COSX
T sinx
= 2C0S4X.COS X
L.H.S.=R.H.S.

[2cos4xsinx]

cos9x—cos5x _ sin2x
sin17x—sin3x c0s10x
Bjsin(%), sin A—sinB= 2cos( At
_ COS9X—COS5X
sin17x—sin 3x

. [ OX+5x)Y) . [ 9x-5x
—-25sIin .sin
2 2
17x+3x) . (17x—-3x
2C0S .sin
2 2

_ —2sin7X.sin2x

~ 2c0s10x.5in 7x
sin 2x

"~ c0s10x

=R.H.S.

Prove that

Solution 16:
It is known that

(25

cos A—cosB :—Zs,in(A+

- LHS.

Prove that: w =tan4x

COS5X +c0s3x

Solution 17;
It is known that



sin A+sinB :ZSin(AJZr B)cos(A;Bj,

cos A+cos B :2cos(AJ2r B)COS(A;BJ

L LHs SN 5X +sin 3x
COS5X +C0S 3X

. [ 5X+3x 5x—-3x
2sin .COS
_ ( 2 ) [ 2 j

B (5x+3x) (5X—3Xj
2C0s .COS
2 2

_ 2sin4x.cos X

~ 200S4X.COS X
=tan4x=R.H.S.

sinx—siny _tan XY

COSX+COS 'y 2

Prove that

Solution 18:
It is known that

sin A—sin B =2COS(A; Bjsin(A_Bj,

2
cos A+cos B :2COS(A+ B)COS(A_BJ
2 2
L LHg = SInXx=siny
COS X +COS

ZCOS(M).SM (X_yj
2 2
X - <

Prove that M =tan 2x

COS X + C0S 3X

Solution 19;



It is known that
sin A+sinB = 23in[AJ2r B)cos[A_ Bj,

2
cos A+cosB = ZCOS(A+ Bjcos(A_ Bj
2 2
L LHS = sin X +sin 3x
COS X + C0S 3X

. [ X+3Xx X —3X
2sin CoS
2 2
X+ 3X X —3X
2C0S cos
2 2

_sin2x
~ C0S2X
=tan2x
=R.H.S.

Prove that SInX—SIN3X.

> > =2sin X
sin“ X—C0s” X

Solution 20:
It is known that

sin A—sinB = ZCOS(A; Bjsin(A; Bj,cos2 A—sin? A=cos2A

Sin X —sin 3x
2 LHS ="
sin“ X —Ccos” X

(x+3xj ) (x—3xj

2c0s sin

_ 2 2
—C0S 2X

_ 2cos 2xsin(—x)

 _Cos2X

:—Zx(—sinx)

=2sinx=R.H.S.

Prove that C(_)S AX+ C?S 3+ C_OS 2x =cot3x
SIN4X+Sin 3X +SIin 2X

Solution 21:
C0S4X+c0S3X +C0oS 2X

L.H.S. =— - -
SIn4xX+SIn3X +SIn 2X




B (cos4x+cos 2x)+Cos 3x
~ (sin4x+sin2x)+sin3x

4X +2X 4X —2X
2C0s cos +C0S3X
_ 2 2
. [ 4X+2X 4X —2X .
2sin > Cos > +sin3x

{ cos A+cosB = 2(305('6”2r Bjcos(A; Bj,sin A+sinB = 25in(AJ2r BJCOSLA_ Bﬂ

2

_ 2C0S3XC0S+C0S 3X
~ 2sin3xc0os X +5in 3x
_ c0os3x(2cosx+1)
B sin3x(2cosx+1)

cot3x=R.H.S.

Prove that cot xcot 2x —cot 2xcot 3x —cot3xcot x =1

Solution 22:
L.H.S. =cot xcot 2x —cot 2x cot 3x —cot 3x cot X

= ot X cot 2x —cot 3x(cot 2x +cot x)
= cot xcot 2x—cot (2x+ X )(cot 2x +cot x)

= cot x cot ZX—{M}(CM 2X+Cot X)
cot X+ cot 2x
. cot(A+B) = cot AcotB-1
cot A+cotB

= cot xcot 2x—(cot 2xcot x—1) =1=R.H.S.

Atan x(l—tan2 x)
1-6tan® x+tan* x

Prove that tan4x =

Solution 23:
2tan A

1-tan® A
. LH.S.=tan4x =tan 2(2x)
_ 2tan2x
- 1-tan’(2x)

It is known that tan2A =



B (1—tan2 x)2 —4tan® x
(1—tan2 x)2

Atan x(l—tan2 x)
(1—tan2 x)2 —4tan? X

B 4tan x(1—tan” x)
1+tan® x —2tan® x —4tan® x

_ 4tan X(1-tan’ x)
1-6tan® x+tan” x

=R.H.S.

Prove that: cos4x=1—8sin® xcos’ X

Solution 24:
L.H.S. =cos4x

=C0s2(2x)
=1-2sin? 2x[cosZA=1—23in2 A]
=1-2(2sinxcos x)2 [sin2A=2sin Acos A]

=1-8sin® x cos® X
=R.H.S.

Prove that: cos6x =32xcos® x—48cos* x +18cos® X —1

Solution 25;
L.H.S. =cos6x

=c0s3(2x)



= 4cos® 2x—3c0s 2x| cos3A =4cos® A~3cos A |

= 4[(20052 x—1) ~3(2cos’ x—l)}[cos 2x =2c0s” x—1]

= 4[(20032 x) —(1)° ~3(2c0s x) +3(2cos’ x)}—Gcos2 X+3
=4[ 8cos® x—1-12c0s* x+6c0s” X | -60s” X+3

=32c0s® x—4—48cos* X+ 24 cos* x—6c0s* X +3

=32cos® x—48cos* x+18 cos® x—1
=R.H.S.






