9. Values of Trigonometric Functions at Multiples and
Submultiple of an Angles

Exercise 9.1

1. Question

Prove the following identities:

l—cos 2X
—  —tan X
1+cos 2x

Answer
T 1—cos2x ;
o0 prove: — =tanx
p 1+ cos2x
Proof:
Take LHS:

Letl 1—cos2x
etl= |————
1+ cos2x
Identities used:
cos 2x = 1 - 2 sin? x

=2cos?x-1

Therefore,

1+ (2cos?x—1)

Jl—[l—Zsin?x)

1—1+4 2sin?x
1+2cos2x—1

2sin?x
2cos%x

<

= RHS
Hence Proved
2. Question

Prove the following identities:

Get More Learning Materials Here : & m @\ www.studentbro.in



sin 2x
————=cot X
1—cos 2x
Answer

sin2x

To prove: ——— = cotx
p 1—cos2x

Proof:
Take LHS:

sin 2x
1 —cos2x

Identities used:
cos 2x = 1 -2 sin? x
sin 2x = 2 sin x cos X
Therefore,

2sinxcosx
- 1—(1-2sin?x)

2sinxcosx
- 1—1+2sin?x
Z2sinxcosx
~ 2sinZx
COSX

~ sinx

COsX
[ - = COtX}
SINX

= cot x

= RHS

Hence Proved
3. Question

Prove the following identities:

sin 2x
———=—tan x
1+ cos 2x
Answer

sin2x

To prove: ——— =tanx
p 1+ cos2x

Proof:
Take LHS:

sin 2x
1+ cos2x

Identities used:
Ccos2x =2 cos?x -1

sin 2x = 2 sin x cos X
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Therefore,

Z2sinxcosx
© 1+ (2cos2x—1)

2sinxcosx
T 14+ 2cos?x—1

2sinxcosx
- 2cos2x

sinx

COSX

sinx
v —— =1anx
COSX

= tan x

= RHS

Hence Proved
4. Question

Prove the following identities:

T
\/E—H‘Z—Zcos dx =2cosx.0<X <Z

Answer

To prove:JZ +v2+ 2cos4x = 2cosX

Proof:

Take LHS:

J2+ V2 + 2cos4x

= J2+\£2 +2(2cos22x— 1)

{" cos 2x = 2 cos? X - 1 = cos 4x = 2 cos? 2x -1}

=J2+J2+4cos?2x—z

= JZ+V4c0522x

V2+ 2cos2x

=2 +2(2cos2x— 1)

{"cos 2x = 2 cos? x - 1}

=2 +4cos?2x—2

=4/ 4cos?x

= 2 COoS X

= RHS
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Hence Proved
5. Question

Prove the following identities:

1—cos 2x +sin 2%
= tan x

l+cos2x +sin 2%

Answer

1—cos2x+sin2x

To prove: =tanx
p 1+cos2x+sin2x

Proof:
Take LHS

1—cos2x+ sin2x
1+cos2x+sin2x

Identities used:
cos 2x =2 cosZ x - 1
=1-2sin?x

sin 2x = 2 sin x cos X
Therefore,

1—(1—2sin’x) + 2sinxcosx
1+ (2cos2x — 1) + 2sinxcosx

1—1+ 2sin®?x+ 2sinxcosx
14+ 2cos?x— 1+ 2sinxcosx

2 sin®x + 2sinxcosx

2cos2x + 2sinxcosx

2 sinx (sinx + cosx)
~ 2cosx(cosx + sinx)

sinx

 COSX

= tan x

Hence Proved
6. Question

Prove the following identities:

sin X +sin 2x
=tan x

1+cos X +cos 2X

Answer

sinx + sin 2x

To prove: = tanx
p 1+ cosx+cos2x
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Proof:
Take LHS:

sinx + sin2x

1+cosx+cos2x
Identities used:

cos 2x = cos? x - sin? x
sin 2x = 2 sin x cos X
Therefore,

sinx + 2sinxcosx
~ 1+cosx+(2cos2x— 1)

sinx 4+ 2sinxcosx
" 14+ cosx+2cos?x—1

sinx + 2sinxcosx

COSX + 2cos2x

sinx (1 + 2 cosx)
~ cosx(1+2cosx)

sinx

 COSX

= tan x

Hence Proved

7. Question

Prove the following identities:
cos 2x T

— =tan| ——Xx

1+sin 2%

Answer

CO0S2X N (TI.’ )

T i —— =1
o prove 1+sin2x 4

Proof:

Take LHS:

COS2X
1+sin2x

Identities used:

cos 2x = cos? X - sin? x
sin 2x = 2 sin X Cos X
Therefore,

cos?x —sin®x
- 1+ 2sinxcosx
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(cosx — sinx)(cosx + sinx)

"~ sin?x + cos2x + 2sinXcosx
{a2-b?2=(a-b)(a+b)&sin? x + cos? x = 1}

(cosx —sinx)(cosx + sinx)
N (sinx + cosx)?2

{~ a2 + b% + 2ab = (a + b}}

(cosx —sinx)(cosx + sinx)

~ (sinx + cosx)(sinx + cosx)

(cosx —sinx)
~ (sinx + cosx)

Multiplying numerator and denominator by%:
J

1 (cosx — sinx)
V2

1
V2

(sinx + cosx)

sin (g - x)
cos (g— x)

{"sin (A-B) =sin Acos B -sinB cos A

cos (A -B) =cos Acos B + sin Asin B}

T
= tan (; — x)
sinx
{-' = tanx}
COSX
= RHS

Hence Proved
8. Question

Prove the following identities:

Cos X T X
— = tan| — +—
l—sm x 4 2

Answer

(- +=

COSX (Zr[ )2{)

To prove: —— = tar
p 1 —sinx
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Proof:

Take LHS:
COSX
1 —sinx

Identities used:

€os 2x = cos? x - sin? x

2% 0%
= C0SX = CO05“7 —sin“—
2 2

sin 2xX = 2 sin x €cos X

. 2 s X X
= sinx =2sin_cos;
2 2

Therefore,
2 X . 2 X
CO0S™ ——sl™ —
2 2

. X X
1-2sin —cos —
2 2
(cc:-sE — sinﬁ) (cos X + sinﬁ)
2 2 2 2

X X X
2_ 2 —
sin 7 + cos 7 + 251112 C(J'S2

{~a2-b2=(a-b)a+b)&siPx+cos?x=1}
X . X X . X
(COSE — SlIli) (COS§+ SlIli)
2
(sin%+ Ccos %)

{"a2 + b? + 2ab = (a + b}

cosi —sing )(cos%+ sin%)
2

X (sin® + cos)
sin= +COS SlIlz'i'C(J'S2

t\JI
|
%]
=
=1

X
siny 7 + Cos

(
(
(53
(s coe)
(

‘-__./‘-._./‘-__./‘-__./

X
Cosw 7 + sin

S m|>em|>¢

(SIII};i cos 2)

Multiplying numerator and denominator by %:
J

- \,f_li (cos% + sin%)

i( X E)
7z sinz — cos3

1 X x)
—cos—+— =
(ﬁ 2 \-’E "2
(Lsmx 1 cosx)
V2T 2 22
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(s cos% + cosEsm®)
51114 COSZ COS4 51112

(sinE sin§ — c-:)sE COSE)
4 2 4 2

I L |

{ smz = \Ti}
sin (% - x)

B cos (g— x)

{"sin (A-B) =sin Acos B -sinB cos A

cos (A - B) = cos A cos B + sin A sin B}

T

= tan (E — x)
sinx

{-' = tanx}
COSX

= RHS

Hence Proved
9. Question

Prove the following identities:

2 TC 4 3T 2 5T 2 TT -
COs™ —+cos” + Cos” +Cos” =2
8 8
Answer
To prove: coszT[ + c0523ﬁ+ cos? 51T+ cos? m_ 2
prove: cos-g 8 8 8
Proof:
Take LHS:
-:-::os21T + cos? 3m + cos? o + cos? m
8 8 3 8
Identities used:
Ccos2x =2 cos? x - 1
=2 cos? x =1 + cos 2x
5 1+ cos2x
= C0S“X=—T7—7—
2
Therefore,
1+ c-:)sz‘,g—1T 1+ c-:)st’:g—1T 1+ cn:)slg—1T 1+ cn:)sE
= + + +
2 2 2
1+ cosz—n 1+ cos(ﬂ—z—ﬂ) 1+ cos(ﬂ+2—ﬁ) 1+ cos (ZH—Z—T[)
_ 8 n 3 n 8
2 2 2 2
{ 2m 6T . 2m 10w 9 2T l4’l‘[}
'_'T[——:—;T[ —_— = m———=—
3 3 3 8 3 8

Get More Learning Materials Here : &

@;} www.studentbro.in



1+-:-::o528—1T 1—-:-:1528—1T 1+|:|:r528—1T
= + + +
2 2 2 2

21
1-— cos?

{"cos(m-06)=-cosH, cos(n+06)=-cosB &cos(2nm-06) =cos O}

_zxZL+cc:-szg—Tr_i_2}<l—c(:-szg1T
2 2
=l+c052—ﬁ+1—c052—1T
8 8
=2
= RHS

Hence Proved
10. Question

Prove the following identities:

. 2 TC . 2 3T . 25T .2 T -
Sl ——+ Sl — +— Sl — + 5811 — = 2
8 8 8 8

Answer
To prove: sinzﬂJr sin? 31T+ sin? 5T[+ sin? m_ 2

prove: sig 8 8 8
Proof:
Take LHS:
. 2TII+ . 23TII+ . 25TII+ AL
sin“— + sin“ — + sin“ — + sin“- —

8 8 8 8
Identities used:
cos2x =1 -2 sin? x
=2sin2x =1 - cos 2x

5 1—cos2x
=sin“x=——-——

2

Therefore,

l—c-:)szg—1T l—c-:)ség—1T l—mslg—1T l—cos%
= + + +

2 2 2 2

l—c-:)sz—nlT l—COS(TL'—?‘—T[) l—COS(TE—i—Z—T[) l—cos(ZH—Z—H)

_ 8 n s] T 8 n 8
2 2 2 2

{ 2m 6T 4 2m 10w 21 1"-1-’]'[}

T~ """ g g """

8
1-— -:052—“ 1- (— cosz—ﬂ) 1-— (— cosz—ﬁ) 1-—- l:l:rsz—1T
T2 = 2 - 2 = 2

{"cos(m-06)=-cosH,
cos(m+06)=-cosO &

cos(2m - 6) = cos 6}
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1-— COSZS_T[ 1+ COSZS_T[ 1+ COSZS_T[ 1-— l:l:rsza—1T
= + + +
2 2 2 2
1—1:0528—1T 1+COS%H
=2x + 2%
2 2

1 an +1+ an
=1—-cos—— Cos—-
8 8

=2

= RHS

Hence Proved
11. Question

Prove the following identities:

(cos o + cos B)2 + (sina + sin B)2 = 4 cosz[ﬂJ
3

-

Answer

2

To prove: (cosa + cosB)? + (sina+sinP)? = 4cos?
Proof:

Take LHS:

(cosa+ cosP)? + (sina+ sinp)?

=cos®a +cos?P + 2cosacosP + sina + sin® f + 2 sinasinf
=2+ 2cosacosP+2sinasinp

= 2(1 + cosacosf + sinasinf)

=2(1+ cos(a—B))

{"cos (A-B)=cosAcosB +sin Asin B}

a_
=2(1+2cos2 B—l)
2
{" cos2x = 2cos? x - 1}
a—p
=z(z 2 )
COS 5

a—p
2

= 4 cos?

= RHS
Hence Proved
12. Question

Prove the following identities:

afm X)L a(m X 1 .
sin| —+— | —sin”| ——— |=—=sin X
8 2 8 2) 2

Answer
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To prove: sin (g + %) — sin? (g— g) Tlismx
v

Proof:

Take LHS:

T X T X
2 R T o

sin (8 + 2) sin (8 2)

Identities used:

sin2 A - sin2 B = sin (A + B) sin(A - B)

Therefore,

—sin(G 3+ 5-Dem(5+3-G-))

= sin(g+g) sin(g+%—g %)

. T[ .
= sin—sinx
4

(.
=—=5IIXx

\.E

= RHS

Hence Proved

13. Question

Prove the following identities:

1 + cos? 2x = 2(cos? x + sin® x)

Answer

To prove: 1 + cos?2x = 2(cos*x + sin*x)
Proof:

Take LHS:

1+ cos?2x

= [(cos?x + sin?x)]? + [(cos?x — sin®x)]?
{" cos2x = co0s? x - sin® x & cos? x + sin? x = 1}
= (cos*x + sin*x + 2 cos?xsin?x) + (cos*x + sin* x — 2 cos?x sin? x)
= cos*x + sin®*x + cos*x + sin* x

=2cos*x +2sin*x

= 2(cos*x + sin*x)

= RHS

14. Question

Prove the following identities:

cos3 2x + 3 cos 2x = 4(cos® x - sin® x)

Answer
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To prove: cos®2x + 3 cos 2x = 4(cos®x - sin®x)

Proof:

Take RHS:

4(cos®x - sin®x)

= 4 ((cos?x)® - (sin’x)?)

=4 (cos’x -sin’x) (cos*x + sin*x+ cos?xsin?x)

=4 (cos?x -sin®x) (cos*x + sin* x + cos®xsin®x)
{a3-b3=(a-b)(a®+b?+ab)}

= 4 cos 2x(cos*x + sin* x + cos?xsin? x + cos?x sin® x — cos®x sin’x)
{ cos 2x = cos? x - sin? x}

= 4 cos 2x(cos*x + sin* x + 2 cos?xsin? X — cos?x sin’ x)

= 4 cos 2x{(cos®*x)? + (sin*x)? + 2 cos?x sin® x — cos*xsin® x)
{a% + b? + 2ab = (a + by}

= 4 cos 2x{(cos?x + sin?x)? — cos®x sin? x}

{~cos? x +sin?x =1}

1
=4cos2x{(1)* - 2 (4cos?xsin’x)}
1
=41:032}{{(1)2—E(Zcosxsinx)z}
e o . 1
{"sin 2x= 2 sin x cos X}= 4 cos ZX[(I)E — 1(51112;{)2}
1
= 4cos Zx(l - Esin2 Zx)
{sin? x = 1 - cos? x}
1
=4c052x(1—1(1—c0522x))
4cos2 (1 1+:L 22)
=4cos2x|1——+-cos?2x
4 2
4 2 (3+ ! 22 )
= 4cos 2%+ 7 cos® 2x

4(3 2 +1 32 )
= —CO8 £LX T —CO58™ 24X
4 4

=3c0s2x + cos?2x

= LHS

Hence Proved

15. Question

Prove the following identities:

(sin 3x + sin x) sin X + (cos 3x - cos x) cos x =0
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Answer

To prove: (sin 3x + sin x)sin x + (cos 3x - cos x)cos x= 0
Proof:

Take LHS:

(sin 3x + sin x)sin x + (cos 3x - COS X)COS X

= (sin 3x)(sin x) + sin? x + (cos 3x)(cos x) - cos? x

= [(sin 3x)(sin x) + (cos 3x)(cos x)] + (sin? x - cos? x)

= [(sin 3x)(sin x) + (cos 3x)(cos x)] - (cos? x - sin? x)

= C0S(3x - X) - cos 2x

{* cos 2x = cos? x - sin? x &

cos A cos B + sin Asin B = cos(A - B)}
= COS 2X - COS 2X

=0

= RHS

Hence Proved

16. Question

Prove the following identities:

2 \ oLofm \ . A
Cos"| ——X |—sin" | — —X |=sin2x
4 4

Answer
To prove: cos® (g - x) — sin? (g - x) = sin2x

Proof:

Take LHS:
T T
2 eV —ein2(—_
COS (4 x) sin (4 x)
Identities used:

cos? A - sin? A = cos 2A

Therefore,

= cos 2 @_ x)

= cos (g— 2x)

= sin2x

[ cos (5 - 0) = sine}
= RHS

Hence Proved

17. Question
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Prove the following identities:

cos 4x = 1 -8 cos? x + 8 cos? x

Answer

To prove: cos 4x = 1 - 8 cos? x + 8 cos? x
Proof:

Take LHS:

cos 4x

Identities used:

cos2x ==2cos?x-1

Therefore,

=2cos?2x -1

=2(2cos?2x-1)?-1

=2{(2 cos? 2x}2 + 12 -2x2 cos? x} - 1
=2(4cos*2x+1-4cos?x)-1

=8cos*2x +2-8cos?x-1

= 8 cos? 2x + 1 - 8 cos? x

= RHS

Hence Proved

18. Question

Prove the following identities:

sin 4x = 4 sin x cos3 x - 4 cos x sin3 x
Answer

To prove: sin 4x = 4 sin x €os3 X - 4 €os X sin3 x
Proof:

Take LHS:

sin 4x

Identities used:

sin 2x = 2 sin x cos X

cos 2x = cos? x - sin? x
Therefore,

= 2 sin 2X cos 2X

= 2 (2 sin x cos x) (cos? x - sin? x)
= 4 sin x cos x (cos? x - sin x)
= 4 sin x cos> x - 4 sin3 x cos x
= RHS

Hence Proved
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19. Question

Prove the following identities:

3(sin x - cos x)*+6(sin x + cos x)2+4(sin® x + cos® x) = 13

Answer

To prove: 3(sin x - cos x)* + 6 (sin x + cos x)2 + 4 (sin® x + cos® x) = 13
Proof:

Take LHS:

3(sin x - cos x)* + 6 (sin x + cos x)? + 4 (sin® x + cos® x)

Identities used:

(@ + b)? =a% + b? + 2ab

(a-b)? =a’+b?-2ab

a3+ b3 =(a+b)(a®+Db?-ab)

Therefore,

= 3{(sin x - cos x)°}? + 6 {(sin x)? + (cos x)? + 2 sin x cos x) + 4 {(sir? x)3 + (cos? x)3}

= 3{(sin x)% + (cos x)? - 2 sin x cos X)}2 + 6 (sin? x + cos? X + 2 sin x cos x) + 4{(sir? x + cos? x) (sin% x +
cos? x - sin? x cos? x)}

=3(1-2sinxcosx)2+ 6 (L + 2sinxcosx)+ 4{(1) (sirf* x + cos* x - sin? x cos? x)}
{sin?x + cos? x = 1}

= 3{12 + (2 sin x cos x)2 - 4 sin x cos x}+ 6 (1 + 2 sin x cos x) + 4{(sir? x)2 + (cos? x)2 + 2 sin? x cos? x - 3
sin? x cos? x)}

= 3{1 + 4 sin? x cos? x - 4 sin x cos x}+ 6 (1 + 2 sin x cos x) + 4{(sirf x + cos? x)2 - 3 sin? x cos? x)}
=3+ 12 sin?2 x cos? x - 12 sin x cos X + 6 + 12 sin x cos x + 4{(1¥ - 3 sin? x cos? x)}
=9 + 12 sin? x cos? x + 4(1 - 3 sin? x cos? x)

=9+ 12 sin? x cos? x + 4 - 12 sin? x cos? x

=13

= RHS

Hence Proved

20. Question

Prove the following identities:

2(sin® x + cos® x) - 3(sin% x + cos® x)+ 1 =0

Answer

To prove: 2(sin® x 4+ cos® x) - 3(sin* x + cos* x)+ 1 =0

Proof:

Take LHS:

2(sin® x + cos® x) - 3(sin% x + cos? x)+ 1

Identities used:
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(a + b)? = a2 + b? + 2ab

a3+ b3 =(a+b)(a®+b?-ab)

Therefore,

= 2{(sin? x)3 + (cos? x)3} - 3{(sin? x)2 + (cos? x)2} + 1

= 2{(sin? x + cos? x)(sin* x + cos? x - sin? x cos? x} - 3{(sin? x)2 + (cos? x)2 + 2sin? x cos? x - 2sin? x cos?

x}+1

= 2{(1)(sin?* x + cos* x + 2 sin? x cos? x - 3 sin? x cos? x}-3{(sin? x + cos? x)2 - 2sin? x cos? x} + 1
{sin?x 4+ cos?x =1}

= 2{(sin? x + cos? x)2 - 3 sin? x cos? x} - 3{(1)2 - 2sin® x cos? x } + 1

=2{(1)% - 3 sin? x cos? x} - 3(1 - 2sin? x cos? x) + 1

=2(1-3sin2xcos?x)-3+6sin2xcos?x+ 1

=2-6sin2xcos?x -2+ 6 sin? x cos? x
=0
= RHS

Hence Proved
21. Question

Prove the following identities:
6 6 Lo,
Cos® X - sin° X = cos 2x | 1 ——sin~ 2x
4

Answer
To prove: cos®x - sin®x = cos Zx(l —%sin2 Zx)
Proof:

Take LHS:

cos®x-sin®x

Identities used:

(a + b)2 = a2 + b2 + 2ab
a3-b3=(a-b)(a®+ b%+ ab)

Therefore,

= (cos?x)® - (sin*x)?

= (cos®x— sin®x)(cos*x + sin*x + cos®x sin? x)
2

{ cos 2x = cos? x - sin? x}

= cos 2x((cos?x)? + (sin®x)? + 2 cos?xsin’x — cos?x sin?x)
2 3om 2 2 1 2 P
= cos 2x( (cos®x + sinx)* — 2 X 4cosxsin®x

{sin?x 4+ cos?x =1}
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1
= oS Z:xi((iL)2 X (2 cosx sinx)z)
{'. sin 2x = 2 sin x cos x}

1
= oS Zx(l e (sin Zx)z)

1
= cos 2% (1 ~2 sin? Zx)

= RHS
Hence Proved
22. Question

Prove the following identities:
T T
tan(——xJ—tan(——xJ =2 sec 2X
4 4

Answer
To prove: tan G+ x) + tan G— x) = 2sec2x

Proof:

Take LHS:
tan G + x) +tan G — x)

Identities used:

tan(A + B tanA +tanB
an =
( ) 1 —tanAtanB

tanA —tanB

tanfA—-B)=——
( ) 1 +tanAtanB

Therefore,

s T
tang +tanx tallg —tanx

= +
T T
1-— tangtanx 1+ tanztanx

[ tang = }

1+t:=un=<;Jr 1 —tanx
 1—tanx 1+tanx

(1+tanx)? + (1 — tanx)?
(1 —tanx)(1+tanx)

{~(a-b)a+b)=a?-b?
(@a+b)2=a?+b%+2ab&
(a-b)? =a?+ b?-2ab}

1+ tan’x +2tanx + 12 + tan’x — 2tanx
N 12 — tan2?x

1+ tan®x+1+tan’x
N 1—tanZx
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2(1 + tan®x)

1 —tan®x
sinx
v tanx =
COSX

. 2
5111}{)
2 (1 + (cosx )
1— (sinx)2
COSX
sin? x
COS<X

sin?x
C0s2x

2(1—1—

COS2X
c0s2x — sin?x
cosZx

5 (cn:)s2 X + sin? x)

{ cos? x + sin? x = 1 & cos 2x = cos? X - sin? x}

2 (-:0512 x)

cos2x
052X

2
oS 2X

= 2 sec 2X

1
oL seca]
{ cos 2X Secex

= RHS

Hence Proved

23. Question

Prove the following identities:

cot? x - tan? x = 4 cot 2x cosec 2x
Answer

To prove: cot? x - tan? x = 4 cot 2x cosec 2x
Proof:

Take LHS:

cot? x - tan? x

Identities used:
a?-b?=(a-b)a+Db)

Therefore,

= (cot x - tan x)(cot x + tan x)

[ s =)
vtanx = ——
cotx

1 1
= (cotx — —) (cotx+ —)
cotx cotx
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cot?x — 1\ fcot®x + 1
N cotx cotx
5 cot?x — 1Y fcot®x + 1
N 2cotx cotx
{"cot? x + 1 = cosec? x}

5 cot®x — 1\ fcosec? x
N 2cotx cotx

1
ity 2
= 2(cot2x) S,:lgs}f
sinx
cot’x—1
cot2x = ;
2 cotx
1
cosecx=——
sinx
COSX
CoOtX = —
sinx

= 2(cot2x) (;)

sinxcosx

= 2(cot2x) (;)

2cosxsinx

4 cot2x

sin 2x
{7 sin 2x = 2 sin x cos x}

= 4 cot 2x cosec 2x

1
CooseC = —
SInx

= RHS

Hence Proved

24. Question

Prove the following identities:

€os 4x - cos 4a = 8(cos x - cos a) (cos x + cos a) (cos x - sin a) (cos X + sin a)
Answer

To prove: cos 4x - cos 4a = 8(cos x - cos a) (cos x + cos a) (cos x - sin a) (cos x + sin a)
Proof:

Take LHS:

Cos 4x - cos 4a

{"cos20=2cos?6-1}

=2cos?2x - 1-(2cos? 2a-1)

=2cos22x-1-2cos?2a+1

= 2 cos? 2x - 2 cos? 2a

= 2(cos? 2x - cos? 2a)
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(a-Db)a+b)=2a%-b?}

~

= 2(cos 2x - cos 2a) (cos 2x + cos 2a)

{cos20=2cos20-1=1-2sin?6}

=2{2cos?x-1-(2cos?a-1)}2cos?x-1+1-2sin?a)

=2{2cos?x-1-2cos?a + 1}(2 cos? x - 2 sin? a)
=2 x 2{2 cos? x - 2 cos? a}(cos? x - sin? a)

= 4 x 2{cos? x - cos? a}(cos? x - sin? a)

= 8(cos x - cos a)(cos x + cos a)(cos x - sin a)(cos x + sin a)

= RHS
Hence Proved
25. Question

Prove the following identities:

. . . . X 3xX
sin 3x + sin 2x - sin X = 4 sin X C0S —_¢cos —
- -

- —

Answer

. . . . X 3x
To prove:sin3x + sin2x-sinx = 4 sinxcos E COSE
Proof:
Take LHS:

sin 3X + sin 2x - sin x
Identities used:

sin 2x = 2 sin x cos X

A—B A+B
sinA-sinB = 2sin COS 2
A+B A—B
sinA +sinB = 2sin COS 5
Therefore,
5 si 3x 3x+2 _2x—X  2x+X
= smzcas2 sin > cos >
5 si 3x 3x+2 X 3x
= 2sin > cos > smzcos >
5 3){(. 3x+ . x)
=2cos—|sin— +sin—
2 2 2
3 3X+X 3x X
- i S48 A
=2cos? 2511122 2cc:-s 22 2
3 4x 2x
- Ta aa
=2cos? Zsin%cos%
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9 X(z . 2% X)
=2cos 2 sin 5 COSZ

X 3x

= 4sinxcos—cos—
2 2

= RHS
Hence Proved

26. Question

Prove that: mg:; (V3 + 2 )(V2 1) =42 B A B

-

Answer

(2]

1
To prove: tan82- = (V3+V2)(V2+1)=v2+V3+V4+ 6

‘;‘:ﬂ

Proof:
Identities used:

tanA —tanB

tan(A—-B)=——
an( ) 1+ tanAtanB
Therefore,

tan 15° = tan (45° - 30°)

tan 45° — tan 30°

tan 15° =
= tan 1+ tan30°tan 45°
1
e
=:-t31115°=—1
L+ (1 (_)
(75
{t 45 1 &tan 30 1}
v tan45° = an30° = —
V3
v"g—l
f2
= tan 15° = V3
v@—i—l
V3
\,@—l
= tan 15° =
\,"'5-0-1
On rationalising:
15 [3—1 +3-1
= tan 15° = X
v"§+l \;"'5—1
3-1)°
=:-‘E:;1112L5°=("w 3 )
(vV3) -1

{~(a-b)a+b)=2a%-b?}

3+1—243

= tan 15° =
3—-1
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4-23

= tan 15° =
2

2(2—+/3)

= tan 15° =
2

= tan15°= 2 —+/3

= cotlh® =

2—\;@

1
{ cotx = —}
tanx

On rationalising

1
= cotlh® = X
2

{~(a-b)a+b)=2a%-b?}

Z-I-v"g
4—3

= cotlh® =

= cotl5° =243
Let 26 = 15°

= cot20 =2++/3

We know,
20 cot?f—1
co " 2cot®
cot?0—1
=2+43
2cotB v

= cot?’0 — 1 = 2(2 ++/3) cot®
= cot?’0 —2(2+3)cotb—1=0

Formula used:

—b + vb% — 4ac
X = > forax?+bx+c=0

—[-2(2+v3)] + J[—z(z +V3)]° - 4(1)(-1)
2(D)

= coth =

2[2+\,@)i\’4(4+3+4\,’§)+ 4
2

= coth =

{~(a + b)?2 = a2 + b? + 2ab}

22+V3) £ 27 + 43 +1

2

= coth =
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= cotb=(2++3)+ [8+4y/3

cot ® < 0 as 0 is in 15t quadrant.

So,

cotf=(2+v3)+ [8+ 43

= coto = (2 +v3) + [(V8) + (V)" +2- (VE)(v2)

{(a + b)?2 = a2 + b% + 2ab}
= cotB = (2 +v3) + (V6 +v2)°

= cot® = (2 +3) + (V6 + V2)

o

15
As,20=15"=0= 2

1
= C0t75° =V2+V3+V4+6
(-4=v2)
1

= tan(90°— 7;) =V2+V3+V4++6
{" cot® =tan(90° -0)}

1
= taIISZED = \;"E—i- \.’E—i- \;‘q-l- \.’E

Hence Proved

27. Question
T

Prove that:cot = = \E +1
8

Answer

T
To prove: cotg =\V2+1

Proof:

Take LHS:
Let 26 = 45°
We know,

cot?f—1

t20= ——
co 2cotB

cas cot’f—1

= 0t4b° =——-—
2 cotB

{cot45° =1}

cot?’8—1

=
2cotB

Get More Learning Materials Here : & m @\ www.studentbro.in



= 2cotB =cot?B -1
= cot’0 —2cotB—-1=0

Formula used:

—b + vb% — 4ac
X = forax?+bx+c=0
Za
21+ /[212-4-1-(-1)
= coth =
2-1
VE+ 4
= coth =
2
+ 242
= coth = 2

=coth=1++2

cot ® < 0 as 0 is in 15t quadrant.

So,

cotB=1++2

4
As,20=45"=0= 7=

wl =

T
=:-|:0t§=l—l—wﬁ

Hence Proved

28 A. Question

If cog x = _é and x lies in the llird quadrant, find the values of COSEjhlE and sin 2x.
2 2

- -

Answer
Given:

3
cosX = —¢ and x lies in 3'¢ quadrant = x € (TE?)

X X
To find: Values ofcosi, sini, sin 2x

We know,

Ccos2x =2 cos?x -1

X
= C0SX =2c052£— 1
3 9 ,X 1
= —— =2c0s’= -
5 2
{ J
T COSX = ——
5
2 2X 3+1
= —= ——
cos?2 z
5 ,X 2
= —=—
cos®z =
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2
= 08" - =—
5
X + 1
= oS- =+—
2 45
Since,
( 31‘[) X (T[ 31‘[)
elm— —E|=-,—
e\ ) T2\

X
= cos3 will be negative in third quadrant

So,

1
COSX = — \H_E
We know,

cos2x =1 -2 sin? x

. zx
= cosXx=1—2sin E

[+ cosx=—
" COSX = z
= ——=1-—2sin’=
2 si 2X 3+:L
= 2sin"-=—
2 5
2 sin? 8
= 2sin"-=—
5
X 4
P
= sin"—=—
5
X + 2
= sin-=+—
2 45
Since,
(31‘[) X (HBH)
elm— —E|=-,—
e\ ) T2\

X
= sini will be positive in second quadrant

So,
X 2
= SIIIE = -\.II'_E
We know,
sin? x + cos?x = 1
=>sinZ x = 1 - cos? x

3 2
= sin’x = 1—(——)

5
{.. 3}
~ COSX = c
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=sin’x = 1- —

25

. 25—19
=1 =

sin“x 28

. 16
= = —

sin“x >c

| L4
= sinx = + 5
Since,

( 3ﬁ)
XeE|T—

2

= sinx will be negative in third quadrant

So,
. 4
= s5inx = ——
5
Now,

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

[ o= —5 samx——]
v C0SX=—— &sinx=——
5 5

=s5nN2x=2x—=xX ——=

5 5
= 5in2x = E
25
Hence, values (:-fc-:)sE sinE sin 2x are — — iandE
' 22 V5 V5 25

28 B. Question

If cos x = _é and x lies in the lind quadrant, find the values of sin 2x and Sinfl
-

-

Answer

Given:

3 e T
cosx = —= and x lies in 2% quadrant = x € (E H)

X
To find: Values ofsini, sin 2x

We know,

cos2x =1 -2 sin? x

X
= C0SX = 1—2511125
: d

T cosx=—¢

3 1— 25 ,X
= ——=1—2sin"—
5 2
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2 sin? 3+:L
= 2s5in“-=—
5
5 si ,X 8
= 2s5in“-=—
2 5
X 4
i 2
= sin“—=—
5
X +2
= sin-=+—
2 45
Since,
E(TL’ ) XE(TI.' ?:-TI.')
— :;._ — —
AU I A e V)

X
= 51115 will be positive in first quadrant

So,
X 2
= SIIIE = \.'"_E
We know,
sin2x + cos?2x =1
=sinZ x = 1 - cos? x

nix = 1-(~)
=sin“x =1-|—=

[ cosx= ]
- COSX = 5

- . 9
=sin“x = 1-—
25
5 25—9
= sin“x =
25
5 16
=s5in“x = —
25
| L4
= sinx = +—
-5
Since,
T
Xc (E,TL')

=sin x will be positive in second quadrant

So,
. 4
= sinx = —
5

Now,

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

[ o= —5 samx =)
v C0SX=—— &sinx=—
5 5
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4
=:-51112x=2><g><——

5
= sin2x = — E
25
Hence, values of sinE sin 2x areiand _
’ 2’ V5 25

29. Question

If sin x = ﬁ and x lies in lind quadrant, find the values of CDS%.Si]]% and T"mé-

- - -

Answer
Given:

. \.@ . d T
sinx = — and x liesin 2™ quadrant=x € (E,TL')
To find: Values of cos~, sin—, tan =

o find: Values of cos—,sin—, tan—

2 2 2
We know,
sin?x + cos?x =1

=cos?x =1 -sin? x

p
V5
= cos’x = 1—(?)

2

, 9-5
= COS°X = ——
9
= Cc0s*X = —
L2
= COSX = *+—
3
Since,
™
X e (E,TL')

=cosx will be negative in second quadrant

So,
2
= COSX = ——
3
We know,

Ccos2x =2 cos?x -1

,X
= C0SX = 2cos E_ 1
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Since,
xe(zm)=2e ()

X
= cos3 will be positive in first quadrant

So,
X 1
CosS—=—
2 V6
We know,

cos 2x = 1 - 2 sin? x
= COSX = 1—2511122
2
{ cosX = —5}
L2 1 - 2sin®~
3 2
= 2511125:E +1
2 3
X 243

= 2sin’- = ——
2 3

X
= sini will be positive in first quadrant

So,
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We know,

sinX
- i
tan— = 2

2 cos

2 e

X X X 1 |5 =
Hence, values of cos -, sin-, tan-are—, [-andv5
2 2 V 6

30 A. Question

0 = x = nmand x lies in the lind quadrant such that gip x = l Find the values of cosi_sini and Tani.
4 2 2 2

- - -

Answer

Given:

1 i
sinx = 2 and x lies in 2°¢ quadrant = x € (E TI.')

To find: Values of cos—,sin ., tan
OIIna: values oI cos—,sin—, tan -
2 2 2

We know,
sin2 x + cos?2x =1

=c0sZx =1 -sin? x

2
cos“x = 1-

4
{romx-3)
“sinx =7

= cos’x = 1-—

16
, le—1
= C08°X =
16
. 15
= C08°X = —
16
V15
= C0SX = +——
4
Since,
T
X e (E,TL')

=cosx will be negative in second quadrant
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So,

V15
= CO0SX = —T

We know,

Ccos 2x =2 cos? x - 1

,X
= C0SX = 2C08 E_ 1

v"E 2 2}{ 1
= ——— =2c0s° > -
4 2
V15
COSX = 2
2 2X vis +1
= _ ——
CQas 5 )
5 ,X —v"E-I-"J:
= 2cos°- =
2 4
,X —\.’E-l-‘ﬂr
= CO05 " — =
8
X . —\,'"E+4
=>C052—_ 3
Since,
gis X his
Xc (E,TL') = EE (E,E)

So,

X —v"E + 4
cos—=

2 8
We know,

cos2x =1 -2 sin? x

. 2X
= cosx=1-—2sin E

[ \H’E]
v COSX = ———

4
/15 X
!

S
= 2 51112
IQX v"E
=2s5in"-=—+1

4
X V15 +4
= 2s5in“—= 4
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X \.’E-l-‘}

= sin®- =
2 8
X . V15 +4
=sin- =4 [———
27 8
Since,

ceCm)=2e D)

X
= sini will be positive in first quadrant

So,
X \."E-I- 4
= sin— =
2 8
We know,
\."E-I- 4
X
tan— = 8
2 —\.’E + 4
8
ot V15 + 4 8
= tan— =
8 —15 + 4
X \,"'E-l- 4
= tan— =

; X 4+\,'"E 4+\,'"E
= an—-= X
4—\,@ 4+\,'"E
S
2
X (44—&@}
= tan— = >
2 42—(\;@}

{*(a + b)(a-b)=a%-b?}

2
. (4 +V15)

= IR e S
ans 16—15

X X X —/15+4 (15 +4 —
Hence, values ofcosi, 51115,‘(3115 are 3 ) 3 and 4 + V15

30 B. Question
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If cos x = i and x is acute, find tan 2x.

Answer

Given:

* dxi t E(O H)
COSX =—dnaxis acute = x L, =
5 2

To find: Value oftan 2x
We know,
sin2 x + cos? x =1

=sin2x = 1 - cos? x

4 2
= sin’x = 1—(—)

5
{.. 4}
~ COSX = E

5 n 16
=sin“x = 1-—
25
. 25— 16
=1 =
sin“x oc
i 2 _
= sin“x >c
| .3
= = —
sinx e
Since,
T
X e (O,E)

=sinx will be negative in first quadrant

So,
. 3
= sinx =—
5
Now,
sinx
tanx =
COSX
3
_5
= tanx= 1
5
; 3
= tanx = —
4
We know,
2tanx
tan2x = ———
1—tan2x
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[S%]
~—
| L
e

=:-t3112x=ﬁ
1-(3)
3
= tan2x = 29
1-1¢g
3
_ 2
= tan2x = 16 -9
16
3
:taxlz}{:%
16
tan 2 3 16
=tanZ2x=-xX—
2 7
tan 2 24
= tan2x = —
7

24
Hence, value of tan 2x = -

30 C. Question

If sin x = i and () = x = E find the value of sin 4x.
5 2

-

Answer

Given:

4 T
sinx = 3 andx e (O’E)
To find: Values of sin4dx
We know,
sin2x + cos?x =1
= cosZ x = 1 -sin? x

4 2

= cos’x = 1—(—)

5
{.. | 4}
- 5inx = R

= cos’x = 1—E
25
= cos’x = 25— 16
25
= cos’x = 2
25
3

= C0SX = +—
5

Since,
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i
X e (O,E)

=cosx will be negative in first quadrant
So,

3
= COSX = —
5

We know,
sin 2x = 2 sin X cos X
cos2x =2cosZx-1
Therefore,

sin 4x = 2 sin 2x cos 2x

= sin 4x = 2 (2 sin x cos x) (2 cos2 x - 1)

. 4 4
{ sinx = E& COSX = —}

5
in4 2 (2 i 3) 2 (4)2 1
= =2(2x-x-){2(<) -
sin<x RS 5
n4 9 (24) (2 16 1)
= = —_ R
sin<x 75 x 75
8 (32 1)
= SlN4X = 55428
8 (32 - 25)
= SlN4X = 55 55
- 48 ( 7 )
= SlN4X = 55428
336
= = —
sin<x 675

. 33e
Hence, value of sin4x = —
=)

31. Question

If tanx:k_thenfindthevalueof\]a_b _\/a _b.
a a—b a+bh

Answer

b
Given:tanx = —

a
To find: a+b+ a—b
o Hind: a—b atb
a+b+ a—b
a—b a+b

On taking LCM:
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(\,a+ b}z-l-(\.a—b)z

_a+b+a—b
_\,a+b\,a—b

Z2a
_\,a+b\,a—b

Dividing numerator and denominator by a:

E
S - S
va+bya—b

d

2
ZWE
d d
_ 2
2

V1 F tanxy1— tanx

b
{ tanx = —}
a

2
J (1 +tanx) (1 — tanx)

{(a + b)(a-b)=a%-Db?}
2

Vv1—tan?x

32. Question

1
If tan A = — and tan B =

L | —

Answer
Gi tan A ! &tanB 1
iven:tanA = - anB = -
7 3

To prove: cos 2A = sin 4B

We know,
tan 2B 2tanB
an ~ 1—tan?B
1
2 (5)
= tan2B = —
1= (5)
2
= tan 2B = Ll
=g
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= tan2B =

D
| |ea) oo
|_l

\D‘

= tan2B =

W W ol oofwal b

= tan 2B =

Take LHS:
cos 2A

1—tan*A
1+ tanZA

{..t A 1}
- 1an —7

=
|
8] 8]

|
'_l
+
E e U o
=~ = |~ =
oS b -

B~

Now,
Take RHS:
sin 4B

2tan 2B
" 1+ tan22B

(e 25 =)
< Lan —4

26

(TR
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~ 25

|2

Clearly, LHS = RHS = j

o

Hence Proved

33. Question

Prove that:
sin 68°

cos 7°cos14° cos 28" cos 56° = —

16¢c0s83
Answer
T 7° 14° 28° Lg" sn 68”

0 prove:cos7°cos Cos Cos = 16 cosa3°

Proof:
Take LHS:

cos7°cos 14° cos 28° cos he®
Multiplying and Dividing 24 sin 7°

2% sin 7° cos 7° cos 14° cos 28° cos 56°
2%sin7°

2%(2 sin 7°cos 7°) cos 14° cos 28° cos 56°
- 24sin7°

{""sin 2x = 2 sin x cos x}

23%(sin14°) cos 14° cos 28° cos 56°
- 24sin7°

22(2sin 14°cos 14°) cos28° cos 56°
B 245in7°

22(sin28°) cos 28° cos 56°
- 24sin7°

21(2sin28° cos 28°) cos 56°
B 245in7°

21(sin56°) cos56°
B 245in 7°

2 sin 56° cos 567
N 24sin7°

sin112°
T 24sin7°

We know,
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sin (180° -B8) =sin 6
sin (90° - ©) = cos ©
Now,

sin(180° — 112°)
~ 2%cos(90°— 7°)

sin 68°
~ 16c0s83°

= RHS
Hence Proved
34. Question

Prove that:
2z 47
COS—CDS—COS—CDS— = —

Answer

21 4 8 161 1

To prove: COSECOSECOSECOSE = E

Proof:
Take LHS:

21 4 8 161

COSE COSE COSE COSE

21
Multiplying and Dividing by 2* smE

24 gi T 2T 41 8t 16TL'
B sin ¢ COS 7 COSTE COSTE COS -

21
4 gin 2t
2*sin 15
23 (2 2T ?.TI.') 4 8 161
sin—= {5 C0S7p ) COS{E COS{E COS—

21
4ot
2 5111—15

{""sin 2x = 2 sin x cos x}

23 41 41 8m 16T
B sin—= {5 COS{p COSTE COS— -

21
2% sin=— 15

8t 161

COs+5¢ 15 COS—— 15

15)

21
24sin=— 15

4m  4m
2 .
2 (2 sin-— 15 cos

22 gi 8m _ 8m 16m
sin ¢ COSTE COS &

21
4 o
2 3111—15

8m 8m 161
2 (2 sin-—= 15 cos 15) cosﬁ

21
4ot
2 5111—15
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2 16T 16T
sin—=— 15 COS—Y &

2m
4
2%sin—= 15

. 321
_ sin ¢

2m
4
2%sin—= 15

sin (?.TL' + %5)

2m
4
2%sin—= 15

{2 ZTE 30m+2m 321‘[}
™= 1 T 15

. 2T
SlIlE
21
15

24sin—

{sin (2n + B6) = sin 6}

1
T 24

1
T 16

= RHS
Hence Proved
35. Question

Prove that:

T 2n  4m 8t -1
COS—COS—COS—COS— = —
3 5 5 16

Answer

T 21 4 8m -1

To prove: COSECOS?COS?COS? = E

Proof:
Take LHS:

T 21 4 8

CO05—COS— COS— COS5—
5 5 5 5

™
Multiplying and Dividing 2* sing:

2"‘511151205 l:l:)s2 COS41TCO58_1T
_ 5 5 5 5 5

T
4 gim—
2 51115

3(25in ™ cos ™) cos 2™ cos T cos T
2 (2 5111512055) COS £ COS £ COS £

T
4 oiry —
2 51115

{" sin 2x = 2 sin x cos x}
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23 510 27 005 2™ cos T cos BT
_ Sin - CoS¢-COS¢-COS¢
24 sing
2T 2T 4t 8t
2 a2t =0 = o
_2 (25111 T cos T )cos T Ccos T
24 sing
22 sin 2T cos T 0BT
Sin & C0S - COS ¢
N 4 qin L
2 51115
.41 41 an
B 2 (2 5111? cos?) cosT
N 4 qipy 1L
2 51115
2 5in 8 s BT
sin—¢-cos—¢
N 4 qipy 1L
2 51115
. 16T
B sin——
" eginl
2 51115
sin (3Tf+g)
B 24 sing
{ 3 +TE 15m+T1m lGTL'}
" T[ _ =
5 5 5
D
_ sing
24 sing

{sin (3m + B6) = -sin 6}

= RHS
Hence Proved

36. Question

Prove that:
T 27 4m 87 16w
cos Ccos Cos cos Ccos
635 635 635
32w 1
CD _ —
65 04
Answer

T 2T 41 8t 16T

To prove: CO8——C05——C08——C08——CO8——CO8——

65 65 65 65 65

Proof:
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Take LHS:

T 2T 41 8m 16T 32m

COS% COSE COSE COSE COSE COSE

™
Multiplying and Dividing 2° sing:

26 sinl -:-::osl cos Z—Hcos 4—“1:05 B—Hcos lé—ﬂcos @
_ 65 65 65 65 65 65 65

5]
28sin— 65

23 (2 sinlcos L ) COS—— 2m COS—— am COS—— gm COS—— 161-[ 3.?._1'[
65 65 65 65 65 65 95768

&
28 s5in— 65

{" sin 2x = 2 sin x cos x}

23 2m 2m 41 8m 16TI.' 32n
_ 511165 ':0565 ':0565 ':0565 COS——= G5 5—65
26 5111@
24 (2 2m 2m ) 41 an 161'[ 32n
_ 511165 COSgp ) COSee -:0565 COS—pp COS -
5] _
2 511165
24 41 41 16TI.' 32n
_ 5111651205651205651205 65 C0S¢&
&
2 511165

23 (2 sin—— Ll cos4 )cos gm COS—— 16“ 32—“
65 65 65 65 65

26sin— 65

23 gi T 8t 16TL' 321
B sin g COSgE COS 2 65 0S¢t

(3] _
2%35in 65
8m 8m 161'[ 321T
_ 22 (2 511165 ':0565) COS—¢ 65 ﬁ
26 smg

22 16T 16T 32m
_ sin g5 COS 65 Cos—¢¢

5]
28sin— 65

16T lGTE) 321
g5 COS 65 CoSr

&
28 s5in— 65

2 (2 sin

321

2 si 321
5in——cos—— 65

65
6 oity ——
2%35in 65

641
sin— 65

25 sin—

65

B sin (TE — %)

6 qiny L
2 511165
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v — — =

{ T 6hm—m 6411}
65 65 65

in
B sin g¢
= - . 1
2 smg
{sin (n-6) =sin 68}
1
=3
1
T 64

= RHS
Hence Proved

37. Question

sin 2p

If 2 tan o = 3 tan B, prove that tan (a - B) =

Answer

Given: 2tana =3 tan B

T . sin2f

o prove: tan (a— ) = 5 —cos2p
Proof:
Take LHS:

tan o - tan B

tana —tanf
1+ tanatanf

%tan B —tanf

1+ %tan Btanp

3
{ 2tana = 3tanf = tana = Etan B}

tan (% - 1)
- 3
- 2
1+ 5 tan B
1
itanB

=t
1+ itan2 B
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sin 3
2 cosf
3sin? 3
L+ 2cos?P

sin
B 2 cosf
" 2cos2f+ 3sin?p
2cos?f

2 cos?Psinf
" 2cosB(2cos2f + 3sin? B)

2 cosfPsinf
"~ 2(2cos2B+3sin?2p)

B sin2
~ 2(2cos2P) + 3(2sin2 p)

{" sin 2x = 2(sin x)(cos x)}

B sin2 3
~ 2(1+cos2B) +3(1 —cos2p)

{"2cos?x =1+ cos2x &2 sin® x =1 - cos 2x}

sin2 B
2+ 2cos2B+3—3cos2B

sin2 B
~ 5—cos2p

= RHS
Hence Proved

38 A. Question

If sin @ + sin B = a and cos a + cos B = b, prove that

2ab
a-+b-

sin(a+B) =

Answer

Given:sina +sinB=a&cosa+cosB=>b

T (ot 2ab
o prove: sin{a+ f) = e
Proof:

sina+sinB=a..... (3)

cosa+cosB=>b..... (4)
Dividing equation 3 and 4:

(sina + sinf) _a
= (cosa+ cosB) b

Zsin—a; Bcos—ag P a
a —_
2 cos 5 cc:-s—2
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sinM
= 2 = —
a+
cos—
; at+f a
= tan = -
2 b
We know,
n2 2tanx
Sl 2x = 1+tan?x
Therefore,
Ztana—lz— B
sinfa+Pf)=———"""5
1+mﬂa;B
a
| 2(5)
=sin(fa+ ) = — a2
1+ (p)
2a
: __ b
= sin(a + B) = =
1+ bz
2a
= sin(a + B) = b
b2z + aZ
b2
2a
- 1
= SlIl[:lI + B) = m
b
in(a + B) 2ab
= sin(«a =—
P az + b2

Hence Proved
38 B. Question

If sin @ + sin B = a and cos a + cos B = b, prove that

a-+b -2
2

—

cos(a—PB)=

Answer
Given:sina +sinB=a&cosa+cosB=>b

a’+ b*-2

To prove:cos(a —f3) = 5

Proof:

sina + sin B =a

Squaring both sides, we get

(sin a + sin B)2 = a?
=sinZa+sin?B+2sinasinp=a’.... (1)

cosa+cosB=>b
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Squaring both sides, we get

(cos a + cos B)? = a2
= cos?a+ cos?PB+2cosacosP="b%..... (2)

Adding equation 1 and 2, we get

sin2 o + sin2 B + 2 sinasin B + cos? a + cos? B + 2 cos a cos B = a2 + b?

= sin2 o + cos? o + sin2 B + cos? B + 2 sinasin B + 2 cos a cos P = a2 + b2

=>1+4+1+2sinasinP + 2 cosacosP=a®+ b?
{sin?x 4+ cos?x =1}

=2+ 2sinasinB +2cosacosP=a’+b?

= 2(sin a sin B + cos a cos B) = a + b? - 2

N a’+ b*-2

= (sinasinP + cosacosP) = —

We know,

sin Asin B + cos A cos B = cos (A - B)

Therefore,

a’+ b?-2

= cos(a—B)=——F—
2

Hence Proved

39. Question

CL
If 2 tan — = tan E prove that cos o =
3 “»

—

Answer

a
Given: 2tan— = tan—
2 2

3+5cosp

To prove: costt = ————
P 5+3cosp

Proof:
Take LHS:

Cos a

a
1—tan’5

1+ tanzs

{--t a 1t B}
“tans = tang

1. By
~ 1-— (itani)

T (1. BV
1+ (Etani)

=
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1. 5P
_1—3‘53115
=—I]—% i

—_ 25

1+4tan 5
4—‘&1112%
__ 4
2B

4 + tan 5

4

2B
=4 tan 5
4+tan?%

Now, Take RHS:

3+5cosp
5+3cosp

1—taan
3+5 —%
1

2E
+ tan 7

1 — tan? B)

2

2B
1+ tan 5

5+3

_ a2 %
1 tem2

YOS = ———%
1 + tanZ 5

2B 2B
3(1+ta11 2)+5(1 tan 2)

1 + tanZ %

2B —tanzB
5(l+tan 2)+3(1 tan 2)

2B
1+ tan 3

3+ 3taan+5— 5 tan?

B
_ 2 2
5+ 5tan?E+3— 3tan?%

2
_ 2B
_8 2tan )

~ 2 (4 — tan® %)

2B
2 (4 + tan 2)

rITR

4 — tan?

4 + tan? %

4 — tan?
v CosQ ==——%

[T [T ]

4 + tan?

= Cos «
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Hence Proved

40. Question

Cos a+cos i

If cos X =
l1+cos acosf

—

Answer

] cosa + cosf3
Given:cosx = ————
1+ cosacosf

T t X +t at B
O prove:.tan— = 4l — an—
p p T RNy Eny

cosa + cosf

X vl
. prove that tan — = +tan — tan —
9 2 7

p

— -

COSX=———
1+ cosacosp
We know,
1 — tan? %
cosx=——%
1+ tan? 5
1- tanz% 1 — tan? %
+
o
1 —tan? % l+tan’s 1 + tan? %
= g =
1 +tan?5 (1 — tan? %) 1 — tan? %
1+tanZs B
2/ \l1+tan*5
(1 — tan? E) (1 + tan? E) + (1 — tan? E) (1 + tan? E)
2 2 2 2
X 2 B
1 — tan? > (1 +tan 2) (1 +tan 2)
= =

-
1+tan?s5 2 & 2B a2 & _tanzP
2 (1 +tan ) (1+ tan 2) + (1 tan 2) 1—tan

2

2

(1 + tan? E) (1 + tan? g—)

2

X a2z B 2B 2 &
1_t3112§ (1 tan 2) (1+tan 2)+(1 tan 2) (1+tan 2)

= <=
1+tan2= 2 X B _ 24 _ B
2 (1+ta11 2) (1+ta11 2)+(1 tan 2) 1-tan*5
1 —tan2%
->——%
1+ta112§
1 — tan? % + tan? % — tan? %tan2 % + 1 —tan? % + tan? % — tan? %tallzg
N o, B, e B o B o B
1+ tan 2tham 2th::m 2‘c::m 2+ 1 —tan 5 tan 2tham 2t::m )
1 —tanz% 2 — Ztanz%tanzg
= <=
1+tan?z L0 B
2 2+2tan‘stan’s
1 — tan? % 2 (1 — tan? %t:cm2 g)
= T = m B
1+tan?= 285 2P
2 2(1+tan 7 tan 2)
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X o
1 — tan? 5 1- tan? it:cm2 %
= T = o 8
1+tan?= 285 2P
2 l+tan*stans

Applying componendo and dividendo, we get

a o
(1 — tan? E) 1 (1 + tan?2 %) (1 — tan? i‘c:cm2 g) + (1 + tan? it:cm2 g)

2

_ 2 XY _ 2 X\ o p o p
(1 tan 2) (1+tan 2) (1—tan?—tanz§ — l+tan?§tanz§

2
1 — tan? % +1+ tanz% 1 — tan? %tan2 5+1+ tan? %t:cm2 %
= X X
l-tan’5—1—1tan*s 1 — tan? %tan2 g —1 — tan? %tan2 %
2 2
= <=
—2tan?s _ L0 LB
7 2tan” 5 tan’5
1 1
= =

X
—tanZs a2 @B
3 tan?5tan?5

Taking reciprocal both sides:

X a B
= —tan’—- = —tan?—tan®—
2 2 2
X a
= tan?—= = tan®? —tan’® =
2 2

t X + |t 2at EB
= tan- = * [tan?-tan? -
2 2 2

t z Tt IrIt B
= tan- = ttan-tan—
2 2 2

Hence Proved

41. Question

(]
If sec (x + a) + sec(x - a) = 2 sec X, prove that cos x= :\E COS—
9

—

Answer

Given: sec (X + a) + sec(x - a) = 2 sec x
a
To prove: cosx = +/2 cos5

sec (x + a) + sec(x -a) = 2 sec x

1 . 1 2
=1 =
cos(x+a) cos(x—a) cosx

[ seer= 5l
Vv Secx =
COSX

cos(X —a) + cos(x + a) 2
cos(x+a)cos(x—a)  cosx

A+B A—B}

{ cosA + cosB = 2cos cos 5
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X+G{+X—G{) (X+(I—X+IZI)
Cos

2-:05( 3 5
= =
cos(x + a)cos(x — o) COSX

2cos (%) CoS (%) 1

2cos(x+a)cos(x —a) ~ cosx

{~"2cosAcosB=cos(A+B)+cos(A-B)}

2cosxcosa 1
=1 =
cos(X+a+x—a)+cos(x+a—x+a) cosx
2cosxcosa 1
=

cosZ2x+ cos2a cosx

= 2 cos’xXcosa = cos2x + cos 2a

= 2cos’xcosa = 2cos’x — 1+ cos2a
{cos2x =2cos?x-1}

= 2cos’xcosa —2cos?x =cos2a—1
= 2cos’x(cosa—1)=2cos’a—1—1

{cos2x =2cos?x-1}

5 2cos?a—2
= 2008 X=——"""
cosa— 1
) 2(cos®a— 1)
= 2C08°X=—""—+
cosa—1

(cosa — 1)(cosa + 1)
cosa—1

= cos’x =
= cos?x =cosa+ 1

2 2“
= C0S"X = 2C08 E—1+1

[ COSX = 212052%— 1}

2 20(
= c0s“X = 2 cos E

o
= cosx =+ JZcoszi

o
= c0SX = +V/2 cos

Hence Proved

42. Question

o—p 5
- -

1 . . 1
If cos o +cos = 3 and sina +sin ff = 7 prove that cos

§
(]
B

Answer

1 1
Given:cosa + cosff = 3 & sina+ sinf = 1
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o— 5
B_, 5
2 24

To prove:cos

1
sina + sinf = 1

Squaring both sides, we get

2

= (sina + sinp)* = G)

1
= sin®a + sin® f + 2sinasinf = Tg e (1)

1
cosa + cosf = 3

Squaring both sides, we get

2

= (cosa + cosf)? = (%)

1
= cos’a + cos?P + 2cosacospP = g e e e (2)
Adding equation (1) and (2), we get

1
sin” a + sinB + 2sinasin B + cos®a + cos?P + 2 cosa cosP TR

inZa + 2+-2B+ zB+2. inp + 2 5 16 +9
= sin“a + cos“a + sin cos sin a sin cosacosfP = ————
(16)(9)
25
=:-1+1+2(sino:sin[3+cosacos[3)=m

We know,

sin Asin B + cos A cos B = cos (A - B)

Therefore,
25
= 2+ 2(cos(aa—B)) = 122
25
= 2(cos(a—B)) = Taa 2
25— 1288
= ZCOS(II— B) = T
253
= cos(a—B) = ~ 288

[ COSX = 2-:052%— 1}

a—p) 253
20 FA . 2T
= 2 C0S§ 5 1 288
(a—B) 253
2 cos? =1-
= 2 (08 5 288

,(a—p) 288-—253
2 288

= 2 Cos
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,(@—p) 25
2 288

,(@—p) 25
2 576

= 2 Cos

= COs

a— B 25
= cos— =+ |—

a— B +5
= C0S = +—
2

Hence Proved

43. Question

a—p

If sin . = i and cos p= i prove that cos =
5 13

8
2 65

Answer

4 5
Given:sina = 3 &cosf=—

13
To prove: cosﬁ_ i = i
2 V65
Proof:
We know,
sin2 a + cos? a = 1
=cos?a=1-sin?a

| P———
= cosa=4/1—sina

42
= Cosa = 1—(—)
5

1 16

= cosd = - —
25

9

= cosa = >

3
= COSUt = —
5

n

Similarly,

sin2 B + cos2 B =1
=sin2 B =1-cos? B
=sinf} = vm

5 2
=sinf = (1— (E)
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25

= SiIlB = l_ﬁ
. 144
=sinf= Teo
. 12
=sinf= '

Identity used:

cos (- B) =cosacos B + sinasinp

5 4 12
=>COS(III—B)=E><E+E E
=:-2c-:)52(0:_[3)—1—15+ﬁ

2 65 65
a— 63
2 2( )——+1
= 2cos > o5
a—pB\ 63+65
2c05*(*5) =
= 2 cos > P
a—py 128
ror(t5Y) - 12
= 2cos > 65
a—p

Hence Proved
44 A. Question
If a cos 2x + b sin 2x = ¢ has a and B as its roots, then prove that

-

-

tan o +tan ff =

a-+c
Answer

Given: acos 2x + bsin2x =c

2
To prove:tana +tanf = —
atc

We know,

2tanx

sin2x=————
1+tan?x

1—tan’x

082X =—"—"7—
1+ tan?x

Therefore,

acos2x +bsin2x=c
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1 —tan’x 2 tanx
=a + b( ) =c
1+tan?x 1+ tan?x

a(l—tan’x) 2btanx

+ =
1+ tan?x 1+tan2x

a(l—tan®x) + 2btanx
1+tan?x B

C

= a(1—tan®x) + 2btanx = c(1 + tan®x)

= 2btanx+a—atan®x = c+ctan’x

= 2btanx+a—atan’x—c—ctan’x =0

= (—a—c)tan’x +2btanx+a—-c=0

We know,

If m and n are roots of the equation ax? + bx + ¢ =0
then,

Sum of the roots(m+n) , = —E

Therefore,

If tan a and tan B are the roots of the equation

(—a—c)tan®x+ 2btanx+a—c=0

then,
—2b
tana+ tanf =
—a—c
tana + tan B —2b

=tana+tanf=———=

—(a+¢)
= tana+tanf =

at+c

Hence Proved
44 B. Question

If a cos 2x + b sin 2x = ¢ has a and B as its roots, then prove that

c—a
tan o tan f=——

c+a
Answer

Given: acos 2x + bsin 2x =c

c—a
To prove:tanatanff = ——
c+a
We know,
. 2tanx
sin2x=————
1+tan?x
1—tan’x
082X =—"—"7—
1+ tan?x
Therefore,
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acos2x +bsin2x=c
1—tan’x +b( 2 tanx )
=3 =
1+tan?x 1+ tan?x
a(l1—tan’x) 2btanx
+ =c
1+ tan?x 1+tan?x

a(l1—tan®x) + 2btanx
1+tan?x B

C

= a(1—tan’x) + 2btanx = c(1 + tan®x)

= 2btanx+a—atan®x = c+ctan®*x

= 2btanx+a—atan’x—c—ctan’x =0

= (—a—c)tan’x+2btanx+a—c=0

We know,

If m and n are roots of the equation ax? + bx + c = 0
then,

Product of the roots(mn), = z

Therefore,

If tan a and tan B are the roots of the equation
(—a—c)tan®x+ 2btanx+a—c=0

then,

d— C

tanatanff = —
—(c—3)

= tanatanf = “(c+a)

c—a
c+a

= tana tanf =

Hence Proved
44 C. Question

If a cos 2x + b sin 2x = c has a and B as its roots, then prove that
b

tan(o+p)=—
a

Answer

b
To prove:tan(a+ ) = —

a
We know,
tanx +tany
fan(x+y)=——"""—
1+tanxtany
Therefore,
tana + tan B
tan(a + B) =

1+ tanatanf
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From previous question:

2b c—a
tana@+tanf =——=~&tana tanf=——
atc c+a
2b
= tan(a+ B) = %
c+a
2b
atc
=tan(a+f) =335 c—3
c+a
2b
= tan(a+ B) = %
b
= tan(a+ B) = p

Hence Proved

45. Question

If cos a + cos B = 0 = sin a + sin B, then prove that cos 2a + cos 2B = - 2 cos (a + B).
Answer

Given:cosa + cosff =sina+sinB =0

To prove: cos 2a+ cos2B= —2cos(a + )

Proof:

cosa+cosB=0

Squaring both sides:

= (cos a + cos B)2 = (0)2

= cos2a+ cos2B+2cosacosB=0.... (1)

sina+sinB=0

Squaring both sides:

= (sin o + sin B)2 = (0)2

=sin2a +sin?2B+2sinasinB=0......... (2)

Subtracting equation (1) from (2), we get

cos? o + cos? B+ 2 cos acos B - (sin?a + sin?B + 2sinasinB) =0
=cos? o+ cos?2B +2cosacosP-sinZa-sin?B-2sinasinB=0
= cos? a - sin? a + cos? B - sin? B + 2(cos a cos B - sin a sin B) = 0
{cos?x-sin?x =2x &

cos A cos B - sin Asin B = cos(A + B)}
=>cos2a+cos2B+2cos(a+B)=0

= C0S 2a + cos 23 = -2 cos (a + B)

Hence Proved

Exercise 9.2
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1. Question

Prove that:

sin 5x = 5 sin x - 20 sin3 x + 16 sin® x
Answer

LHS is

sin 5x = sin(3x+2x)

But we know,

sin(x+y) = sin x cos y+cos x sin y.....(i)
= sin 5X = sin 3x c0s 2x+4cos 3x sin 2x

sin (2x+x) cos 2x+cos (2x+X) sin 2x........ (ii)

= sin 5x
And

Cos (x+y) = cos(x)cos(y) - sin(x)sin(y)...... (iii)

Now substituting equation (i) and (iii) in equation (ii), we get

= sin 5X = (sin 2Xx c0s X+C0s 2x sin X )cos 2x+( c0s 2X cos X - sin 2x sin x) sin 2x

= sin 5X = sin 2X COS 2X C0S X+C0s2 2x sin x+(sin 2x cos 2x cos X - sin? 2x sin x)

= sin 5x = 2sin 2X COS 2X COS X+C0S2 2X sin X- Sin% 2X sinN X ....... (iv)
Now sin 2x = 2sin X COS X......... (v)
And cos 2X = c0s2X -sin?x......... (vi)

Substituting equation (v) and (vi) in equation (iv), we get
= sin 5x = 2(2sin x cos x)(cos2x -sin?x)cos x+(cos2x -sin?x)2sin x -(2sin x cos x)2sin x

= sin 5x = 4(sin x cos? x)([1-sin2x] -sin2x)+([1-sin?x]-sin?x)2sin x -(4sin? x cos? x)sin x (as cos2x+sin?x=1
= c0s2x=1-sin2x)

= sin 5x = 4(sin x [1-sin®x])(1-2sin?x)+(1-2sin?x)?sin x-4sin3 x [1-sin?x]

= sin 5x = 4sin x(1-sin?x)(1-2sin?x)+(1-4sin®x+4sin*x)sin x-4sin3 x +4sin°x
= sin 5x = (4sin x-4sin3x)( 1-2sin?x) +sin x-4sin3x+4sin°x-4sin3 x +4sin>x
= sin 5x = 4sin x-8sin3x-4sin3x+8sin®x+sin x-8sin3x+8sin°x

= sin 5x = 5sin x-20sin3x+16sin°x

Hence LHS = RHS

[Hence proved]

2. Question

Prove that:

4(c0s310° + sin320°) = 3 (cos10° + sin20°)

Answer

We know that

\'@ ; ° °
5111 609 — ? = (08§ 300: Sin (3)( 20 )=COS (3)( 10 )

= 3sin 20°-4sin320°=4c0s310°-3cos 10°
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(as sin 36=3sin 6-4sin3 8 and cos 36 =4c0s36-3c0s0)
= 4(c0s310°+sin320°)=3(sin 20°+cos 10°)

LHS=RHS

Hence proved

3. Question

Prove that:

3

cos” X sin3x +sin’

XCO0s3X = %sin 4x

Answer

We know that,
cos 36 =4cos306-3cosh

=4 cos30=cos36+3cosh

cos38 + 3 cosB
= cos%0 = 2 (D)

And similarly
sin 36=3sin 6-4sin3 6
=4 sin36=3sinB-sin 30

3sinB —sin 360
= gin®f = f (ii)

Now,
LHS = cos®xsin 3x + sin®xcos 3x

Substituting the values from equation (i) and (ii), we get

3sinx— sin3x

(cos 3x+ 3cosx
= = 4

in3x+
2 )smx

)cosSx
1

== p (sin3xcos3x + 3sin3xcosx + 3 sinxcos 3x — sin 3xcos 3x)
1

== 2 (3[sin3xcosx + sinxcos3x] + 0)

1
=3 (3s5in(3x +x))

(as sin(x+y) = sin x cos y+cos x sin y)

3
= — 51N 44X
4

=RHS

Hence Proved
4. Question

Prove that:
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T T ) T T
tanxtan X +— |+tanxXtan| — —x |+tan| x+— |[tan| x—— |=-3
o] Sox el D fanfx -7

Answer

LHS =tanxtan (x + g) + tanxtan (g - x) + tan (x + g) tan (x — g)

e e
tanx + tanz tans —tanx

==tanx —%T +tanx 3—1T
1 —tanxtanz 1+ tanxtang
T s
fanx +tang fans — tanx

+

T T
1-— tanxtan§ 1+ tanxtan§

tan A + tanB
1—tanAtanB

( tanx + 3 ) ( V3 — tanx )
==tanx(——— |+ tanx| ——
1—tanx(v3) 1+ tanx(V3)

( tanx+ 3 )( V3 —tanx )
_l’_
1—tanx(v3) /\1 + tanx(V/3)

(HS tang = \.@)

) andtan(A— B) = (

1+ tanAtanB

( tan(A+ B) = ( tanA — tanB ))

(1—tanx ) 1+tanx[\. ))

(1 +tanx (v 3}) tanx (tanx +v3) + (1 — tanx( "5)) tanx (V3 — tanx) + (tanx + v3)(V3 — tanx)

(1++/3tanx)tanx(tanx + v3) + (1 — V3tanx) tanx (V3 — tanx) + (tan2 X— (\,@)2)

(1 - [\,@tanx)z)

(tanx + V3 tan?x)(tanx + v3) + (tanx — V3 tan?x)(V3 — tanx) + (tan’x — 3)

(1 — {m3ta11x} )

0 +2v/3tanx + 2v3tan®x + 3 tan? x) + (tan’x — 3)

(1 — (\, Btanx} )

/[3tanx + 2v/3tan®x + 4tan’x — 3)

(1—3tan?x)
# -3
Hence LHS= RHS
5. Question

Prove that:

T ) T )
tanx—tan[g—xJ—tan[g—xJ = 3tan 3x

Get More Learning Materials Here : & m

[ (=e®x+V3tanx + V3tan® x + 34an®x) + (V3 tanx — 3tan®x —tan®x + V3 tan®x) + (tan’x — 3)
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Answer

LHS =tanx + tan (g + x) —tan (g — x)

T T
ta11§ +tanx ta11§ —tanx
1-— tanxtang 1+ tanxtan§

tan A + tanB
1—tanAtanB

( tan(A+ B) = (

tanA —tanB
) andtan(A—B) = ( ))

1+ tanAtanB

V3 +tanx ) ( V3 —tanx )

==tanx +
(1 —+v3tanx 1+ v3tanx

(1+ V3tanx)(V3 + tanx) — (1 — 3 tanx)(V3 — tanx)

==tanx +
(1 —tanx [\,@ )) (1+ tanx[\,@))
=
=tanx
. (¥3+3tanx + tanx +4/3tan?x) — (43 — 3tanx — tanx + +/3tanx)
(1—3tan?x)

. N (0+6tanx + 2tanx + 0)

==tanx
(1—3tan?x)

; +( gtanx )

=>=tanx+|—m—"5=
(1—3tan?x)

tanx(1— 3tan®x) + 8tanx
—==
(1—3tan?x)

(tanx — 3tan®x) + 8tanx
—==
(1 —3tanZx)

9tanx — 3tan®x
—==
(1 —3tanZx)

3 3tanx —tan®x
=2=3| ——
(1—3tan?x)

== 3tan 3x = RHS

3tanx — tan®x
astan3x=————>

1—3tanZx

Hence proved
6. Question

Prove that:

i

cotx—cot[g—xJ—cm[g—xJ =3cot3x

Answer

LHS = cotx + cot (g+ x) — cot (g — x)
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1 1 1

~ tanx tan (ng x) " tan (g— x)

T T
1 1-— tanxtan§ 1+ tanxtan§
tanx tan 3 +tanx tan§ —tanx

tan A + tanB
1—tanAtanB

1 1—+ /3 tanx 1+ @tanx
= +
tanx /3 +tanx \.@ tanx

( tan(A+ B) = (

==

) andtan(A—B) = (

tanA — tanB )
1+ tanAtanB

tanx

1
" tanx

1 N ((1 —V3tanx)(V3 - tanx) — (1 + V3 tanx)(V3 +ta11x})
(V3 +tanx)(V3 — tanx)

. ([*@— tanx — 3tanx ++3+4an2x) — (¥3 + 3tanx + tanx++@$anix))

(3 — tan®x)

1 ((O—4tanx—4tanx+0))

" tanx (3 —tan?x)

1 ( 8tanx )

T tanx ((3—tanZx))

((3 —tan? x) — 8 tan? x)

tanx (3 — tan?x)
3—9tan®x
~ \(3tanx— tan®x)
3 1—3tan®x
—==
(3tanx — tan®x)

X
tan 3x

3tanx — tan®x
astan3x=————>

1—3tanZx
= 3cot3x = RHS

Hence proved
7. Question

Prove that:

2n

cotx—cot[%—x}—cot[ —XJ:3cot3x

Answer

T 2T
LHS = cotx + cot (§+ x) + cot (? + x)
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We know,

cot (Z+x) = cot (TL’ -(5- x)) = — cot(Z — x) (as -cot B=cot (180°-9))
Hence the above LHS becomes

= cotx + cot GJ“ x) - cot@— x)

R 1 . 1 B 1
tanx  tap (g+ x) tan (g— x)

T i
1 1- tanxtan§ 1+ tanxtang
= + T - T
tanx tany + tanx tany — tanx

tan A + tanB
1—tanAtanB

1 4 l—\, tanx 1
"~ tanx /3 +tanx N

1 {1—\,3‘5311}{)(@ tanx)—(lJr\, tanx}( +ta11x}
~tanx

( tan(A+ B) = (

tanA —tanB
) andtan(A—B) = ( ))

1+ tanAtanB

c.G1+

@tanx
—tanx

(V3 +tanx)(V3 — tanx)
=
1
tanx
. ({@— tanx — 3tanx ++/3tan?x) — (¥3 + 3tanx + tanx+4r’§$anix))
(3—tan?x)

1 (0 —4tanx —4tanx + 0)
 tanx (3 —tan?x)

1 ( 8tanx )

" tanx ((3—tanZx))

((3 —tan? x) — 8tan? x)

tanx (3 — tan?x)

3 —9tan’x
- \(3tanx — tan3x)
2 1—3tan’x
==
(3tanx — tan®x)

*
tan 3x

3tanx — tan®x
astan3x=————>

1—3tanZx
= 3cot3x = RHS

Hence proved
8. Question

Prove that:
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sin 5x = 5 cos*x sin x - 10 cos?x sin3 x + sin® x
Answer

LHS is

sin 5x = sin(3x+2x)

But we know,

sin(x+y) = sin x cos y+cos x sin y.....(i)

= sin 5X = sin 3x cos 2x+co0s 3x sin 2x

= sin 5x = sin (2x+X) cos 2x+cos (2x+X) sin 2X........ (ii)
And

cos (x+y) = cos(x)cos(y) - sin(x)sin(y)...... (iii)

Now substituting equation (i) and (iii) in equation (ii), we get

= sin 5x = (sin 2x cos x+cos 2x sin X )(cos 2x)+( cos 2x cos X - sin 2x sin x) (sin 2x)........ (iv)
Now sin 2x = 2sin X COS X......... (v)
And cos 2x = cos?x -sin?x......... (vi)

Substituting equation (v) and (vi) in equation (iv), we get

= sin 5x =[(2 sin x cos x)cos X+(cos2x-sin?x)sin x]( cos2x-sin?x)+[( cos?x-sin?x)cos x - (2 sin x cos x) sin x)1(
2 sin x cos x)

2 2

= sin 5x =[2 sin x cos? x+sin xc0s2x-sin3x]( cos?x-sin?x)+[cos3x-sin?xcos x - 2 sin? x cos x]( 2 sin x cos x)

2 2 2 2

= sin 5x =co0s2x[3 sin x cos? x -sin3x]-sin2x[3 sin x cos? x-sin3x]+2 sin x cos#x-2 sin3 x cos? x - 4 sin3 x cos

X
= sin 5x = 3 sin x cos? x -sin3xcos2x- 3 sin3 x cos? x-sin®x +2 sin x cos*x-2 sin3 x cos? x - 4 sin> x cos? x
= sin 5x = 5 sin x cos? x -10sin3xcos2x +sin®x

Hence LHS = RHS

[Hence proved]

9. Question

Prove that:

. . 27 4 3 .
51113);—51113 —xJ—Sln3 —XJ = ——5111 3X
Answer
sin 36=3sin 6-4sin3 6
=4 sin30=3sin6-sin 30

3sinB —sin 360
=sin*f=———_.(i)

4

Now,
3 3 21 3 41
LHS = sin® x + sin ?er + sin ?er

Substituting equation (i) in above LHS, we get
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3sinx —sin3x 3sin (23—ﬂ+x) —sin3 (%—T[+ x)
= 7 n -
3sin (‘;—ﬂ + x) —sin3 (%—T[ + x)

+ Z . (i)

We know,
. 2 . . - . . o
sin (?ﬂ+ x) = sin (TII— G— x)) = sm(g—x) .. ... (iiI) (@s sin 6 =sin (180°-6))
Similarly,
(4 : , , . , .
sin (?ﬂ+ x) = sin (TIH— G— x)) = —sin G— x) wer wee. (iV) (@S =sin B =sin (180°+6))

Substituting the equation (iii) and (iv) in equation (ii), we get

_ 3sinx —sin3x . 3sin [Tf - @ - X)} — sin(2m + 3x)
a 4 4
3sin [TII + (E + x)} — sin(4m+ 3x)

3
+
4

= %[3 sinx — sin3x + 3 sin [TII— (g — x)} —sin(2m+ 3x) + 3 sin {TL’-I— (g + x)}

— sin(4m + 3}{)]

= % 3sinx— sin3x+ 3sin (g — x) — s5in(3x) — 3 sin (g + x) — sin(BX)]
= % 3sinx—3sin3x+ 3 [sin (g — x) — 3sin (g + x)}]

= % 3sinx—3sin3x+ 3 [sin (g — x) — 3sin (g + x)}]

We know,

C+D C-D
sin 5

[ sinC —sinD = 2 cos

Substituting this in the above equation, we get

T T T
§—x+§+x —X—5—X
sin

2 2

1
=—|3sinx— 3sin3x + 34 2 cos

sinx—sin3x+ 2 {cos (g) sin(—x) }]

1
sinx—sin3x—2 {E sinx}]

3
=— Esin 3x = RHS

Hence proved
10. Question

Prove that:
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-
—=

|

. .t Y. (= )
sinxsin| ——X |sin| —+ X
3 3

Answer

We know
sin (A+B)sin (A-B)=sin2A-sin?B

So the above LHS becomes,

sinxsin (5= x)sin(3+ x)
sinxsin|-—x|sin{-+x
3 3

; L .-
= |sinx [5111 3~ sin X}l

2
| !(\H’E) " ]
= |SINX 7 111

3
= |SINX E—Slll X

Lo (3

= 2 |3sinx — 4 sin® x|

But 3sin x-4 sin3x=sin 3x
- |sin3x]

= —|sin3x
4

But |sin B|= 1 for all values of x

Hence LHS = :t

For all values of x.

1
Therefore |sinxsin G— x) sin G + x)l < For all values of x

11. Question

Prove that:

{5
COSXCOS| ——X |COS| —+X
3 3

Answer

-
—_

1
4

We know
cos (A+B)cos (A-B)=cos?A-sin?B

So the above LHS becomes,

|COSXCOS (g - X) cos (g'i' X)l

QTL— 122
= cosx[cos 3 —sin x}l

1 2
= cosx[(i) —sinzx]

1
= cosx{;— (1— coszx)”
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=2 |cosx — 4 cosx + 4cos®*x

1
= Elﬁrcosax—?}cosxl
But 4cos3x-3cos x=cos 3x
~ |cos3x]
= —|cos3x
4
But |cos B|=< 1 for all values of x
Hence LHS <
b1 b1 1
Therefore |cosx cos (—— x) cos (—+ x)l = = For all values of x
3 3 4

Exercise 9.3
1. Question

Prove that:

o1 51

L a 2T .
simT —-—-5s1m" —=—

3 8
Answer
LHS . 221‘[ LT
= sin*— — sin“—
5 3
T T T
—ein2 (Y ein2l
= sin (2 10) sin 3

But sin (90°-8)=cos 6

Then the above equation becomes,

2
= cos? (%} - (%5)

ANd -+ cpg ™ — Y10+2/5
10 4

Hence the above equation becomes,

2
V10 + 245 3
- 4 4

10+2V5 3
T 16 4
10 + 25 — 12
N 16
245 -2
16
V51 RHS
==

Hence proved

Get More Learning Materials Here : & m @\ www.studentbro.in



2. Question

Prove that:
sin” 24° —sin“6°=—"—~

Answer

LHS = sin® 24° — sin? 6°

But sin (A+B)sin(A-B)=sinA-sinB
Then the above equation becomes,
= sin(24° + 6°) — sin(24° — 6°)

= 5in(30°) — sin(18°)

-,."_5 -1

And - 5in(18°) = n

Hence the above equation becomes,

v"g—l

! RHS
=

Hence proved
3. Question

Prove that:

sin” 42° —cos” 78° = %

Answer
LHS = sin? 42° — cos?78°

== 5in?(90° — 48°) — cos2(90° — 12°)

= c05248° —s5in? 12° (~ sin(90 — 8) = cosO andcos(90 — B) = sinB)

But cos (A+B)cos(A-B)=cos2A-sin?B
Then the above equation becomes,
= cos(48°+ 12°) cos(48° — 12°)

= cos(60°) cos(36°)
And - cos(36°) = %ﬂ

Hence the above equation becomes,

1 J5+1
X
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Hence proved
4. Question

Prove that:
-t o o 1
cos 78 cos42°cos36 :§

Answer
LHS = cos 78° cos42°cos36°

Multiply and divide by 2, we get
1
=3 (2cos78° cos42°cos 367)

But 2cos A cos B = cos(A+B)+cos(A-B)

Then the above equation becomes,

1

=3 (cos(78° + 42°) + cos(78° — 42°)) x cos36°
1

=3 (cos120° + cos36°) cos36°
1

=3 (cos(180° — 60°) + cos 36°) cos 36°

But cos(180°-0)=-cos 6

So the above equation becomes,

1
=5 (—cos(60°) + cos36°) cos36°

And - cos(36°) = ;

Hence the above equation becomes,

1 1+\,*’§+1 VE+1
2\ 2 4 4

1 vﬁ+1—2)(\£+1)

Hence proved
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5. Question

Prove that:

T 27 4m Tm 1
CO0S—C0S5—C0S—COS

i

15 16

Answer

LHS 21 4 Vb
= COS 15 cos 15 cos 15 cos 15

Multiply and divide by 2 sin%, we get
(25 cos %) cos 2 cos T cos /™
sin7¢ COS7E | COSTE COS7E COSTE

L
2 smE

But 2sin A cos A = sin 2A
Then the above equation becomes,

(sin2) cos 2" cos 2T cos /™
sin{g ) COS{g COS{E COSTE
251111

15

Multiply and divide by 2, we get
(25102 cos 2T cos 2T cos 7T
sin ¢ cos g | cOS{E COSTE

L

2% Zsmﬁ

But 2sin A cos A = sin 2A
Then the above equation becomes,

(51114—1-[) c-:)sﬂ:—1T c-:)s?—1T
15 15 15

L
4 smE

Multiply and divide by 2, we get

(25in 2 cos 2T) cos 7T

B sin{g cosyg ) cosg

= . T0
2><45111E

But 2sin A cos A = sin 2A
Then the above equation becomes,

Vb

(sina—ﬂ) COS—¢
AMI5/ 7715
. T0
8 smE

Multiply and divide by 2, we get
.81 71
(2 smEcosE)

. T0
2% 85111E

But 2sin A cos B = sin (A+B) +sin(A-B), so the above equation becomes,
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B sin @—E + %) + sin @—E - %)
B 16 sin%

sin(m) + sin (%)
N 16 sin%
B 0 + sin (%)

L
16 smE

sin (%}

= 1
16 smE

L RHS
==

Hence proved

6. Question

Prove that:
c0s6°c0s42°cos66°cos 78° = %

Answer
LHS = cos 6°cos 42°cos 66° cos 78°
By regrouping the LHS and multiplying and dividing by 4 we get,

1

=3 (2 cos66°cos6°)(2c0s78° cos42°)

But 2cos A cos B = cos (A+B) +cos (A-B)

Then the above equation becomes,

1
=3 (cos(66°+ 6°) + cos(66° — 6°))(cos(78° + 42°) + cos(78° — 42°))

= %(cos(??) + cos(60°))(cos(120°) + cos(36°))

= %(cos(%” — 18°) + cos(60°))(cos(180° — 60°) + cos(36°))

But cos(90°-8)=sin 6 and cos(180°-6)=-cos(0).

Then the above equation becomes,

= %(sin(l&P) + cos(60°))(—cos(60°) + cos(36°))

Now, cos(36°) = %ﬂ
\.'(g -1
sin(18°) = 2

1
cos(60%) = 2
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Substituting the corresponding values, we get

A5
()=
()

(

Hence proved
7. Question

Prove that:

. . . .- 1
s 6°sin42°s1m 66°sm 78° = E

Answer
LHS = s5in6° 5in 42°sin 66° sin 78°

By regrouping the LHS and multiplying and dividing by 4 we get,
1
=3 (2 sin 66°sin 6°) (2 sin 78°sin 42°)

But 2sin A sin B = cos (A-B) -cos (A+B)

Then the above equation becomes,

= %(605(66" — 6°) — cos(66° + 6°))(cos(78° — 42°) — cos(78° + 42°))
= %(COS(GOD) —cos(72°))(cos(36°) — cos(1207))

= %(COS(GOD) — cos(90° — 18°))(cos(36°) — cos(180° — 60°))

But cos(90°-8)=sin 8 and cos(180°-6)=-cos(0).

Then the above equation becomes,
1
=3 (cos(60°) — sin(18°))(cos(36°) + cos(60°))

-,."_5 +1

Now, cos(36°) =

\.’E -1
5in(18°) = 2
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1
cos(60%) = 2

Substituting the corresponding values, we get

1/1 +5-1 \,*’E+1+1
- 4\2 4 4 2

Hence proved
8. Question

Prove that:

c0536°cos42°cos60%°co0s 78° = %

Answer
LHS = cos36°cos 42°cos60° cos78°

By regrouping the LHS and multiplying and dividing by 2 we get,
1
=5 cos 36°cos60°(2 cos78° cos42°)

But 2cos A cos B = cos (A+B) +cos (A-B)

Then the above equation becomes,

1

=3 c0s 36°cos 60°(cos(78°+ 42°) + cos(78° — 42°))
1

=3 c0s 36°cos 60°(cos(120°) + cos(36°))

1
= cos 36°cos 60° (cos(180° — 60°) + cos(36°))

But cos(90°-8)=sin 6 and cos(180°-08)=-cos(0).

Then the above equation becomes,
1
= cos 36°cos 60° (— cos(60°) + cos(367))

l,."_S +1
4

Now, cos(36°) =
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cos(60%) = 2

Substituting the corresponding values, we get

1/V5+1 (1) 1+£+1
2 4 2 2 4
VE+1\ /V5+1-2

L 16 4

L RHS
="

Hence proved
9. Question
Prove that:

.M. 2m . 3w . 4w
S111 —S111 —s1n —s1n

i

Answer

LHS T 2m . 3m | 4m
= 511155111 = sin = sin =

This can be rewritten as,
T 21 21 T

= sing sin? sin (T[ — ?) sin (T[ — E)

But sin(m— 8) = sin 8 so the above equation becomes,
I”ITIZ”ITI(ZTII).(”IT)
=singsin—sin{—]sin|¢

T 21
= sin® —sin? —
5

This can be rewritten as,

= sin? gsin2 (g - %)

But sin (90°-6)=cos 6

Then the above equation becomes,

= sin? gms2 (%)

Now,

o om 10+2V5  m V10-2V5
- COSlO— 2 ,51115 = 2

Hence the above equation becomes,
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2 2
J10 —2v5\ [V10+2v5
4 4

(
(229
(

Hence proved
10. Question
Prove that:

T 27 4 57 om T
COS—C05—C0S —COS—CO0S —C0S—CO0S

L)

15

Answer

LHS 21 3n 4 5 6Tt 7
= COS 15 cos 15 cos 15 cos 15 cos 15 cos 15 cos 15

Multiply and divide by 2 sin%, we get

(2 sinl cosl) l:l:rsz—1T l:l:rs?’—1T l:l:rs‘:}—1T COSB—T[ -:056—“ COS—¢
15 15 15 15 15 15 15 15

4

128

Vb

. T0
2 smE
But 2sin A cos A = sin 2A

Then the above equation becomes,

(sinz—ﬂ) c-:)sz—1T c-:)s3—1T c-:)sﬂ:—1T c-:)55—1T c-:)sé—1T n:(:-sji—TE
15 15 15 15 15 15 15

L
2 smE

Multiply and divide by 2, we get

(2510 2% c0s2) cos 3T cos 1T ¢ ST cos O s 7
_ 511115C0515 COSlBC0515C0515C0515C0515

L
2% Zsmﬁ

But 2sin A cos A = sin 2A

Then the above equation becomes,

(sinﬂr) c-:)sﬂ:—1T c053—1T c055—1T c-:)sé—1T c-:)s?—1T
. 15 15 15 15 15 15
B 4 sinl

15

Multiply and divide by 2, we get
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(2 41 4T[) 3n 5m 6T m
511115-:0515 c0315c0315c0515c0515
2><45111

15
But 2sin A cos A = sin 2A

Then the above equation becomes,

(sm il ) c053—1T c055—1T c-:)sé—1T c-:)s?—1T
15 15 15 15 15
B 8 sinl
15

Multiply and divide by 2, we get

(25in 8% cos 7T) cos 2T cos ST cos &

sin 7¢ COS ¢ | COSTE COSTE COSTE

= 1L
2><85111E

But 2sin A cos B = sin (A+B) +sin(A-B), so the above equation becomes,

(Slll (BTE + TTE) + sin (BTE TTE)) (COS%COS ?—ECOS %)

15 " 15 15 15
= T
16 smE

B (Sill(ﬂ) + sin (%D (cos ?—gcos ?gcos ?g)

= 1T
16 smE

(0 + 5111(15)) (COS% COS% COS%)

. T0
16 smE

s&n—%—} (cos?—g Cos ?ST Cos ?g)

16-5444%

Multiply and divide by 2 sini—i we get

(2 . 3T 3"1'[) bt 6T
sin 7z cos{g¢ | cosTp COSTE
- 3t

16 ¥ 2sin=— 15

But 2sin A cos A = sin 2A

Then the above equation becomes,

(51116 )msBT[c-:)s6an

15 15 15
- . 3m
32 smﬁ

Multiply and divide by 2, we get

(2 6T 61‘[) b
sin—= 15 cos 15 COS——= 15
- 3t

2 X 32sin-— 15

But 2sin A cos A = sin 2A

Then the above equation becomes,
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(sinlz—ﬂ) c-:)55—1T
. 15 15
- . 3T

64 smﬁ

(sin (- 75)) (cos)

- . 3m
64 smE

(s69) (cos35)

= (~ sin(m—0) = sin0)

= RHS

Hence proved

Very Short Answer

1. Question

If cos 4x =1+ ksin- x cos- x. then write the value of k.
Answer

Given equation is

cos 4x = 1 + k sin?x cos?x

Now consider the LHS of the equation,

cos 4x = 2cos? 2x - 1

[Formula for Cos 2x = 2cos? x - 1]

= 2[2cos? x - 1] -1

= 2[(2c0s? x)2 -2 x (2 cos? x) x (1) + (1)?]-1
[Applying (a-b)? = a2 - 2ab + b? formula]

= 2[4cos?* x - 4cos? x +1] -1

= 8 cos* x - 8cos? x +2 - 1

= 8cos? x (cos? x - 1) + 1

= 8c0s? x (-sin? x) +1

=-8cos? xsin?x + 1

Now as per the LHS cos 4x = - 8c0s2 X Sin? X + 1 -------- (1)
Comparing LHS with the RHS,

cos 4x = 1 - 8cos? x sin? x = 1 + k sin?x cos2x

by comparing we get k = -8
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2. Question

x m
If tan — = —,
2 n
Answer
Given,
X m
tan - = —
¥y n

then write the value of m sin x + n cos x.

We need to find the value of m sin x + n cos x

Now consider

m sinX + N cos X=m | —3

2tan = 1—ta112§
+n|——-m=

1+tan?=
v

1+tan?=
v

[ using the formulas sin 2x & cos 2x in terms of tan x

sin2x =

2tan x 1—tan®x ]

dcos2x =

1+tan®x 1+tanZx

2 (5)

()

=m

1-(5)

1+ (5)

[Substituting tan = = = |
v n

(m) n? — m?
=m 72 n _n__
n? + m2 n? + m2

n? n?

2mn

=1m

I ] N n’ — m?
| n? + m? n?z + m2

2m?n
| n? + m?

n® — m?n
_I_

nZ + m?

n? +

[ m’n+ n?
| n? + m?

m?2 + n?

=n

[ n(m? + n?

[ 2m’n+ n® — m’n l

m?

|

)

Hence the value of m sin x + n cos x = n.

3. Question

=
to | A
el
lJ|r§J

Answer

1+cos2X

-

-

_ then write the value of

Given g <y < a;_—“ then the value of
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J1+cox2x J1+ ( cos?x — sin?x)
2 a 2

J cos?x + (1 — sin?x)
2

J COS%X + coSZx

= 4/cos?x

=+ cosx

Hence

1+ cox2x
s = + cosx

But as given,g <x< E‘;—“

This states that, 90° < x < 270°, which means x lies between 2"9 and 3™ quadrants.

In the 2"d and 3™ quadrants, the cosine function is negative, so the value of

1+ cox2x
B — = —COSX

4. Question

T . . .

If — <X < m then write the value of _\/: + {2+ 2c0s2x inthe simplest form.
2

Answer

Given,g <x< I

To find the value of /5 | V2 ¥ 2 cos 2%

= J2+\,’2 (1+ cos 2x)

[using the formula cos 2x = 2cos? x - 1]

= J2+\£2 (1+1—2cos2x — 1)

= JZ +4/2 (2 cos?x)

= J2+\|'4 cos?x

[using the formula cos 2x = 2cos? x -1, here 2x = 6 so x =2 ]

| @

= 2+ 2cosx
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- J2+z [2cos?®—1]
= J2+4c052(§)— 2

= [4cos? G)

= t+2caos g)

As given,g < x < II now by dividing the whole inequation with 2 we get,g < §< g .

This clearly state thatz lies in the 15t quadrant and between 45° and 90°.

So 2+ 2+ 2cos2x= 2 oS G)

5. Question

T . l—cos2x
If = ~x < 7. then write the value of |[— — "~
2 1+cos 2%
Answer
Given, forZ < x < mthe value of |1Z€0s2¥
2 1+cos 2x
Consider,

1—cos2x 1— (cos?x — sin? x)
1+cos2x |1+ (cos?x — sin? x)

2

[by using the formula cos 2x = cos? x - sin? x]

(1— sin?x)+ cos?x

j(l—coszx)+ sin? x

sin? x + sin? x

CO0SZX+ CoSZX

[by using the formula cos? x + sin? x = 1]

2s5in?x

2c082%

Jtan? x

= +tanx

As already mentioned in the question,g <X < T, Xisin the 2nd quadrant, where tangent function is
negative.

Therefore, 71_::052:{: —tanx
1+cos 2x

6. Question
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i ] _ -5

27 , l—cos 2x

If 1< ¥ « —_ then write the value of | —M,
2 1+cos 2x

Answer
Given, for 1 < x < “Zthe value of fﬂ
2 1+cos 2x
Consider,
1—cos2x 1— (cos?x — sin? x)
1+cos2x |1+ (cos?x — sin? x)

[by using the formula cos 2x = cos? x - sin? x]

j(l—coszx)+ sin? x

(1— sin?x)+ cos?x

sin? x + sin? x
cos2xX+ cosZx

.d___

[by using the formula cos? x + sin? x = 1]

2 sin?x
2 cos?x

= 4 [tan? x

= +tanx

As already mentioned in the question, 1 < x < a;_—“ x is in the 3™ quadrant, where tangent function is

positive.

Therefore, Jil—coskc: tan x
1+cos 2x

7. Question

In a right-angled triangle ABC, write the value of sin2 A + sin? B + sin? C.

Answer

Given, triangle ABC is right angle.

So, let £ B =90°

Then as per the property of angles in a triangle
LA+ LB+ £LC=180°

As L B =90°

L A+90°+ £ C=180°

Then £ A+ £ C =180°-90° =90°

Now, consider sin 2A + sin 2B + sin 2C

As £ B =90°

sin2A + sin2B + sin?C = sin?A + sin?(90°) + sin2C

= sin2A + 1 + sin?C
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From before, we knowthat LA+ £LC=90°;4C=90°-LA
sin2A + sin?B + sin?C = sin?A + 1 + sin%( 90° - A)

= sinA + cos?(A) + 1

[by using the identity cos x = sin ( 90° - x)]

sinA + sin?B + sin?C = (sinA + cos?A) + 1

=1+1

=2

[by using the identity sin?6 + cos?6 = 1]

Therefore, sinA + sin?B + sin?C = 2.

8. Question

Write the value of cos? 76° + cos? 16° - cos 76° cos 16°.
Answer

Given to find the value for,

cos? 76° + cos? 16° - cos 76° cos 16°

In the above expression consider cos 76° cos 16°

[By using the trigonometric sum formula, we can say that,
cos(C+D) + cos ( C-D) = 2 cos C cos D]

Now multiply and divide this with 2, we get

2 x (cos76° cos 16°)  cos(76° + 16°) + cos(76° — 16°)
2 B 2

c0592° + cos60°
2

Consider the full expression,

cos?76° + cos?16° — cos76° cos 16°

c0s892° + cos 60“)

= c0s276° + -:05216“—( 5

c0s892° + cos 60“)

= c0s276° + -:05216“—( 5

Multiplying and dividing the terms cos? 76° + cos? 16° with 2

2c0s276° N 2co0s?16° (cos 92° + cos 60")
- 2 2 2

c0s92° + cos 60")

1 1
= 5[c0s2(76) + 1] + 7 [cos2(16) + 1] _( 2

[ by using the formula, cos 26 = 2cos?6 - 1 € 2c0s?0 = cos 26 +1 ]

c0s892° + cos 60")

1
=—[2 + (cos152° + cos32%)] — ( 5

2

[ by using the formula, cos A + cos B = 2 cos (?) _— (%) ]

152° + 32“) (152" — 32") (cos 92° + cos 60“)
—cos|———— ] —

1
14 -[2 (
52 cos 2 2 2
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184") (120") (cos 92° + cos 60")
Cos —

1
1+ =[2 (
ZL2c0s{— 2 2

1 c0592° + cos60°
=1+ 5[2cos(92°) cos(60%) ] ~ ( )

2
1
c0s92° c0s592° 3
= 1 —_— — —_
2 2 2
1 1 3
B 4 4
Hence, cos? 76° + cos? 16° - cos 76° cos 16° = %

9. Question

i T .

If — < X «<-—_ then write the value of ;’1 —sin2x.
4 2

Answer

Given, = <x < =
4 2

We should find the value for /1 —sin2x

V1 —sin2x = /(sin?x+ cos2x) — 2 sinx cos X

[by using the formulae, sin?6 + cos?6 = 1 and sin26 = 2 sinBcosb]

V1 —sin2x = /(sin2x— cos2x)2

I rree—
= /(sinx — cosx)?

= *(sinx -cosx)

As already mentioned in the question,g <X < g so x lies in the 15t quadrant and both sine and cosine
functions are positive.

Therefore, \/1 —sin2x = Sin X + €oOs X
10. Question

_ T 27m 47
Write the value of cos—cos—cos —.
7

Answer

. \ \ 2 4
Given expression is cos g cos ?'" cos?ﬂ

[by using sin28 = 2 sinB cos® € cos 6 — %

o an am sin2 (g) sin 2 (27—H) sin2 (472)
cos 7 cos 7 cos 7 25111(?) 2 sin (ZT—T[) 2sin (‘}T—H)
_ [sin2 (g) sin 2 (ZT—N) sin 2 (47"_“)

B 2 sin (g) 2 sin (ZT—W) 2 sin (47—“)
2

sin (—) sin (47,—1-[) sin (E;,—ﬂ)

7
~\2sin(7) /\2sin (£5) /\ 25in (2F)
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sin (E;,—ﬂ) sin (TI.’ + g) —sin (g)

- m | T = T
2 o _ 3 oj _ 3 oj _
23 s5in (7) 2% sin (7) 2% sin (7)
1
8
Hence cos = cos 2= cos—= = — =
7 7 7 g
11. Question
l-cos B _
If A =——— then find the value of tan 2A.
sin B
Answer
Given, tan A = 1—cosB
sinB

To find the value for tan 2A,

Consider
tan 2A 2tanA
an = -

1— tanA
[ by using the formula for tan 24 = =24

1-tanZA
(ﬂ)
tan2A = 151“3 .
— cos
1= (Ssmp )

[by substituting the value of tan A as given in the problem]

(1 — COS B)
sinB
sin?B— (1 —cosB)?
sin‘B

tan2A =

2(1— cosB)sinB
sin?B— (1 — cosB)?

2(1— cosB)sinB
(1— cos?B) — (1— cosB)?

2(1 — cosB)sinB
(1+cosB)(1—cosB)— (1 cosB)?

2(1— cosB)sinB
(1—cosB)[1+ cosB— 1+ cosB]

2(1 — cosB)sinB
(1—cosB)2cosB

2(1 —cosB) sinB
(1—cosB)2cosB

sinB

cos B

=tanB
Therefore, tan 2A = tan B

12. Question
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If sin x + cos x = a, find the value of sirP x + cos® x.
Answer
Given, sin x + cos x = a

We need to find the value of the expression,

sin® x + cos® x = (sin? x)3 + (cos? x)3

= (sin? x + cos? x)3 - 3 sin? x cos? x (sin? x + cos? x)
[ by using the formula a3 + b3 = (a+b)3 - 3ab(a+b)]
= (1)3 -3 sin? x cos? x (1)

[ by using the formula sin? x + cos? x = 1]

L3 [(sinx+ cosx)? — sin®x— l:l:rszrxi]2
o 2

a? — (sin®x+ cosx))’
=1-3 5

[ by using the formula sin? x + cos? x = 1]

a2 —1)°
=1-3

3
=-1—— 2_12
;@1
4—3(32— 1)2
- 4

1
=2 {4-3@ - D7}
4
Hence sin® x + cos® x = i {4-3@@- 1%

13. Question

If sin x + cos x = a, find the value of |sin x - cos x|
Answer

Given, sin x + cos X = a

To find the value of |sin x - cos x|

Consider square of |sin x - cos X|

|sin x - cos x|% = |sin x|? + |cos x|? - 2|sin x| |cos X|
[using the formula (a + by2= a2 + b2 +2 ab]

|sin x - cos x|% = |sin x|? + |cos x|2 - 2|sin x| |cos X]|
= (sin? x + cos? x)-[(sin x + cos x)? -sin? x -cos? x]
= (sin? x + cos? x)-[a2 - (sin? x + cos? X) ]

[using the formula sin? x + cos? x = 1]
=1-a’+1

=2 - a2
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|sin x - cos x|2 = 2 - a2

Taking square root on both sides.

Jlsinx —cosx|?2 = 2 — a2

Hence |sinx — cosx| = V2 — a2

MCQ

1. Question

Mark the Correct alternative in the following:

. X X X X,
8511 —cos—cos—cos—is equal to
§ 2 4 8

-

A.8 cos x
B. cos x
C. 8 sin x
D. sin x

Answer

. . R X X X b 4
Given expression, 8 sin_ cos- cos;cos

4 (2 sinE Cos E) Cos z c(:-sE
8 8 2 4
[by rearranging terms]
4 ( . 2}{) X X
sin 8 -:052 cos4

[using the formula sin26 = 2sinBcos0O]

4 (sin z) cos% cos%

2 (2 sinE cosﬁ) -:-::osE
4 4 2

. 2X X

2 (5111?) Cos—

2
(2 sin% cos%)

= sin X

. X X X X .
Hence 8sin=- cos=cos=-cos- = sinx
g 2 4 g
2. Question

Mark the Correct alternative in the following:

secSA -1,
— isequalto
sec4A -1

tan 2A
A —
tan SA
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tan SA
tan 2A

cot RA
cot 2A

D. None of these

Answer
Given expression is S¢84=1
sec4A—1
L _ 1
secBA—-1 _ CosBA
sec4A — 1 1 1
cos4A
[using sec® = —— ]
cos@
1 — cosBA
_ __CosBA
1—cos4A
cos4A

cos 4A (1 — cos8A)
cos 8A (1 — cos4A)

cos 4A {1 — (1 — 2sin® 4A)}
~ cosB8A {1—(1—2sin? 2A)}

[using cos26 = 1 - 2 sin?8 |

cos 4A (2sin® 4A)
"~ cos 8A (2sin? 24)

sin4A (2sin4Acos4A)
~ cosB8A (2sin? 24)

[using sin26 = 2sinBcosH ]

2sin2Acos 2A (sin8A)
~ cosB8A (2sin? 24)

cos 2A (sin8A)
"~ cos 8A (sin24)

_ (Sossa)
o (sin ZA)
cosZA

[using tan§ = 2°
cos@

secBA— 1 tan 8A
sec4A — 1  tan2A

3. Question

Mark the Correct alternative in the following:

T 27 in 8r 167
The value of cosg cosgcos—cos— COS——COoS—— 1S

65 65 65
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D. None of these

Answer

. . m 2m 4T an lem
Given expression,cos—cos— C0S— C0S— C05— CO0S
63 63 63 63 3

Multiply and divide the expression with 2 51115

2 smg cosa

2 sinﬁ

[using the formula sin26 =2 sin 6 cos 6]

1 { 2T 2T 41 8m 16T

s

L 65 65 65 65 65
2511165

Multiply and divide the expression with 2

28in— cos—

T 52 L 65 65
2 511165

[using the formula sin26 =2 sin 6 cos 6]

= ———{sin—co0s—cos—co0s——Ccos——
22 singe

65 65 65 65 65

Multiply and divide the expression with 2

28in—cos—

65 65 65 65

=S .1
3 oir —

2 singg
[using the formula sin26 =2 sin 6 cos 0]

1 { . Bm  8m lem 32TI.’}
=5 sin% 511165 c0565 COS o COS o

Multiply and divide the expression with 2

2 sin—co0s8— | COS——C0OS——

1 {( 8t STE) 161 32TI.'}
65 65 65 65

=, . T
4 gim
2 511165

[using the formula sin26 =2 sin 6 cos 0]

1 { lem lem 32TI.’}
—245111% sin o COS o COS o

Multiply and divide the expression with 2

1 . lém lem 32m
= " sin%{(z sin o COS o )cos 13 }

[using the formula sin26 =2 sin 6 cos 9]
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32n
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1 { 32m 3Zm
=— 7 15in cos }
2 511165

Multiply and divide the expression with 2

1 {2 C 32w 32m
= T sin cos }
6 gin —— 65 65
2 511165

1 { . 64w
= T 5in }
6 Qin —— 65
2 511165

k1 2m 41 gm 16 32m 1
AS c0s—C0S—C0S—CO0S—COS— COS— = —
63 63 63 63 3 63 -3
Hence answer is option D.
4. Question
Mark the Correct alternative in the following:
If cos 2x + 2 cos x = 1 then, (2 - co< x) sin? x is equal to
Al

B.-1
C. _\E
D. VE

Answer

Given cos 2x + 2 cos x = 1, we need to find the expression,
(2 - cos? x) sin? x

Consider cos 2x +2cosx =1

2c0s?x-1+4+2cosx-1=0

2c0s2 x + 2cos x -2 =0

cos2 X 4+ oS X = 1 -------- (1)
Now consider the expression
(2 - cos? x) sin? x = (2 - cos? x)(1-cos?x)
={2-(1-cosx)}{1-(1-cosx)}
[from equation (1) cos? x = 1 - cos X]
= (14 cos x) ( cos x)

2

= COS X + COS“ X

[from equation (1) cos? x + cos x = 1]
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=1

Hence (2 - cos? x) sin? x = 1, so option A is the answer.
5. Question

Mark the Correct alternative in the following:

For all real values of x, cot x - 2 cot 2x is equal to

A. tan 2x

B. tan x

C. - cot 3x

D. None of these

Answer

Given expression is cot x - 2 cot 2x for all real values of x

1 1-tan®x
) —2(55)
tanx 2tanx

Consider cotx — 2cot2x = (

2
[ using cotx = ( : ) and cot2x = (ﬂ‘)
tanx 2tanx
1—1+tan’x
N tanx
tan?x
"~ tanx
= tan x

Therefore cot x - 2 cot 2x = tan x.

Option B is the answer.

6. Question

Mark the Correct alternative in the following:

The value of 2tz 11 +35-:c1 — 4cosiis
10 10

A0

B.\E
C.1

D. None of these

Answer

Given expression is 21;311% +3 sec% —4 cos%

Now
. T
2t 1T+3 il 4 il Zsmﬁ + 3 ! 4 il
al— SeC— —aCO0S— = — COS—
10 10 10 I L 10
CQOS 10 CQOS 10
T _ z 10
_2 5”110 + 3—4cos 10
N n
COS 10
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Multiplying and dividing the whole expression with cos%

COS=— 10 (2 sin-— 10 +3—4cos 10)
N LIPS S
C0S75C0S Tq
. T T
(2 sin=—= 10 COS=— 10 + 3cos+= 10 — 4 cos 10)

2
Ccos 10

[using sin 2x = 2 sin x cos x formula]

(4 cos? E:) 3 cos 10)

2_
cos 10

2T
sin 10

[using cos 3x = 4cos3x - 3 cos x formula]

2n 3n L2 (E_ 2_“)
sins= 10— 95 7p B singg —sin{5— 15
10 10
2T (E_ 3_7T)
B singg —sin{z — 15
a l:l:rs21
10

[using cosx = sin G— x) |

sin %g sin @g)

2
cos 10

=0
Therefore 2 tan— + 3sec— —4cos—=0
10 10 10

The answer is option A.

7. Question

Mark the Correct alternative in the following:

If in a AABC, tan A + tan B + tan C = 0, then cot A cot B cot C =-
A6

B.1

| o=

D. None of these

Answer

Given ABC is a triangle, so LA+ L B + £ C =180°
Now applying tan on both sides

tan (A+B +C) = tan (180°)

tan(A+B+C)=0 ----- (1)

Also giventan A+ tan B + tan C = 0 ------ (2)

As per the formula of tan (A+B+C)

Get More Learning Materials Here : & m @\ www.studentbro.in



tanA+ tanB+tanC—tanAtanBtanC

tan(A+B+C) =

0 —tanAtanBtanC

1-tanAtanB —tanBtanC —tanCtan A

NOW, tan(A+ B+ C) =

1-tanAtanB —tanBtanC —tanCtan A

[from equation (1) ]

0 —tanAtanBtanC
~ l-tanAtanB —tanBtanC —tanCtan A

[from equation (2) ]
By cross multiplying
-tanAtanBtanC =0

tanAtanBtanC=0

1

therefore —————— =
tanAtanB tanC

Hence cot AcotBcotC =0
The answer is option D.
8. Question

Mark the Correct alternative in the following:

2 a

1 1
If cosx :—[a ——J.and cos3x — A
a

C.1
D. None of these

Answer

Given cosx = ; (a+ i)and cos3x = A (ag+ a—i)
Consider the equation cos3x = A ( 23 + a_lﬂ )

Now take the LHS of the equation,

cos 3x = 4cos3 x - 3cos x

[using the formula for cos 3x = 4cos3 x - 3cos x]

From the question we know, cosx = ; ( a+t 2t )
a

35 —izj_then A=

Substituting the known cos x values in the cos 3x expansion,

orte=a 3 (o3 = [ o)

SIECIER ) R HES
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SIECRE EH O R HOS)
| 8 as 8 a 2 a
—4 'i(aui)' p x4 (a+3) - 3[3(

| 8 a3/l 8 a 2
=4 E(a3+i) +§(a+l) - E(a+£)

| 8 as 2 a 2 a
4 [5(a2+5)

| 8 a3/l
c053x=§(a3+a—13) ------ (1)

If we compare the RHS of the cos3x equation with the now derived equation (1) we get,

(#+3) =3 3)
a a3 _Za as

From the here we can clearly say that} = 51

Hence the answer is option B.
9. Question
Mark the Correct alternative in the following:
If 2 tan a = 3 tan B, then tan (a - B) =
sin 2
5—cos 2p
cos 2P
" 5—cos 2p
sin 2
" 5+cos 2p
D. None of these
Answer

Given, 2 tan a = 3 tan B

From here we get, tana = gtanB ------ (1)

Now consider tan (a - B),
The expansion of tan (a - B) is given by

tana —tan B

tan(a —P)= —————
(@=8) 1+tanatanf

As we already know the value of tan a from equation (1), we have,

(%tan B) — tanf

tan(a—B) = L+ (%tan B) tan B
(3 tanp — 2 tan B)
2
tan(a — B) = (w)
2
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tan
"~ 2+ 3tan?p

[ by using tan® = 2221
cos@

(E556)

2 +3 (206

sinBcosp
2 cos?B + 3sin?f

sinf cos B
2 cos?f+ 3(1— cos?B)

sinPcosf
2 cos?B+ 3 — 3cos?f

sinf cos B
3 — cos?f

Multiplying and dividing the equation with 2

_ 2sinfcosp
~ 2(3— cos?p)

[using sin26 = 2 sinB cosB]

sin 2
~ 6— 2cos2p

In the denominator adding and subtracting 1

sin2p3
- 6— 2cos2p+1-1

- sin2f
T (6—1)— (2cos2B—1)

[using cos26 = 2c0s26 - 1]

sin 2
tan(a —B) = T cos 28 20

Hence, in the question the answer matches with option A.
10. Question

Mark the Correct alternative in the following:

l—cos P

If tan . = —.then
sin 3

A.tan 3 a = tan 2 B ok
B.tan2 a =tan B
Ctan2a=tana

D. None of these

Answer

Given, tapn A — =°sB

sin B
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As there are 2 option in terms of tan 2A, let us consider tan 2A

tan 2A 2tanA
an2A = —
1— tanA
[by using the formula for tan24 = 2204
1—tanZ A
(ﬂ)
tan2A = 151“3 .
— cos
1= (Ssmp )

[by substituting the value of tan A as given in the problem]

(1 — COS B)
sinB
sin?B— (1 —cosB)?
sin‘B

tan2A =

2(1— cosB)sinB
sin?B— (1 — cosB)?

2(1— cosB)sinB
(1— cos?B)— (1—cosB)?

2(1 —cosB) sinB
(1+cosB)(1—cosB)— (1—cosB)?

2(1— cosB)sinB
(1—cosB)[1+ cosB— 1+ cosB]

2(1 —cosB) sinB
(1—cosB)2cosB

2(1 — cosB)sinB
(1—cosB)2cosB

sinB

cos B

=tan B

Therefore, tan 2A =tan B

Hence the option B is the correct answer.
11. Question

Mark the Correct alternative in the following:

) ) o —
If sin a + sin B = a and cos a - cos B = b, then tan—B =
9]

-

C. Jal _bl

D. None of these
Answer

Given, sin a + sin B = a and cos a - cos B = b, then the value of
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(I_
2

tan

Consider sina + sinB = a

As per the expansion of sinA + sinB = 2 5111( . ) cos (A B)

Now , sinca + sinf} = 25111( B)cos( 2'3) a---—--
Similarly, cosa-cosB=Db

As per the expansion of casA — cosB = —2 sin(

By dividing equation (1) with (2) we get,

. (a+PB a—p
sina + sin B 25“1( 2 )COS( 2 )
cosa—cosB  _yain (ﬁ + B) sin (ﬁ - B)

2 2
cos( - B)
sin(

o

=

|

[ |2
=

2

)zb

]

= _mt( 2 )z

[As tan® = —— |
cotl

() 2

Therefore the answer is option B.

=

s

o

12. Question

Mark the Correct alternative in the following:

-

2

A+B) (A B)
sin
2 2

Now cosa — cosf3 = =2 sm( 2B) sin (uz B) b ------

The value of [COTE _taniJ (1 —2tan X cot 2 X)is
3

-

- -

A.l
B. 2
C.3
D. 4

Answer

2
Given to find the value of (cotf — tanf) ( 1—2tanx COtZX)
2 2

We will solve the expression in two parts,

Now solving 15t term

2
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1 ; X
=| — -tan;
i 2

‘cam2

2

— tanzX
1— tan 5

X
fans
If we multiply and divide the term by 2, we get,

2 (1 — tan? E) i

. 2
= X
Ztani
2
X
1 — tan? 5
=2 — _ =
ZtanE
2
[using the formula for cot2x — 1-%%°% and cotx = ]
2tanx tanx
2
tanx
2
(cot* —tan%) = -~ @)
2 2 tan=x

Solving the 2" term

1- tan®x
(1—2tanxcot2x)=1—2tanx [————
2tanx

i — 2
[using the formula for cpt2x = 12%%°%]
2tanx

1-2tanxcot2x =1-(1-tarx)
=1-1+ tan®x
1 - 2 tan x cot 2x = tan? x ----- (2)

Now by combining (1) and (2) we get,

X Xy 2
(cot— — tan—) (1—2tanxcot2x) = (

5 5 ) ( tan®x)

tanZx

(cotE — tani)2 (1—2tanxcot2x) =4
2 2

Hence the answer is option D.
13. Question

Mark the Correct alternative in the following:

- -

(o T,
Thevalueoftanxsm(?—xjcos(?—x}s

A.l

B.-1

1.
C. —sm 2x
>

-
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D. None of these

Answer

Given to find the value of the expression tan x sin G + x) COS (—— x)
sin G+ x) — sinx (as sine is positive in 2" quadrant)

Cos G_ x) — sinx (as cosine is positive in 15t quadrant)

T T
tan x sin (E + x) cos (E — x) = tanxcosxsinx

sinx .
= COSX sinx
COSX

= sin?x

. ™ .
There for tanx sin (5 + x) Cos (—— x) = sin’x
Hence the answer is option D.

14. Question

Mark the Correct alternative in the following:

A Y L a(mY L L (TmY .. 4w,
The value of s~ [ —J +s1m° [ —J +sm” [—J +s1n°” [—JIS
18 9 18 9

Al
B.2
C.4
D. None of these

Answer
Given to find the value of sin? (%) + sin? G) + sin? G_“;) + sin? (47:)

The angles can be modified as j—; == Tand 2T ——

sin? (%) + sin? (g) + sin? Gg) + sin (4;)

= sin? (%) + sin? (g) + sin? (g - g) + sin?® (g - %)

Using the identity sin(8) = cos(g— 8) , we have

o (5) + () ot (0) 4 cos ()

o () + cos? (@] s () + o (3)]

[using the identity cos?6 + sin?0 = 1]

=14+1=2

T T 71 41
sin? (E) + sin? (5) + sin? (E) + sin? (?) =2

Hence the answer is option B.

15. Question
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Mark the Correct alternative in the following:

If 5sina = 3sin(a+ 2 B)=0, then tan (o + B) is equal to

A.2 tan B

B.3tan B

C.4tan B

D.6tan B

Answer

Given 5 sin a = 3 sin (o + 2 B) # 0, then the value of tan (a + B) is
Consider the given equation,

5sina = 3sin (a + 2 B)

sin(fa+2B) 5

sina 3

By applying componendo and dividendo 2 = =
b d a-b c—d

We get

sin(le+2p)+sina 5+3

sin(0 +2pB)—sina 5—3

[ using sinA + sinB = 25111( )cos (Az ) and sinA —sinB = 21:05( . )5111( . ) sum of angles ]

Zsin(a+2[3+ a)COS(O:Jr 2B — a.) o

2 2 _ 9
2 cos (lrx+ 22[3 + G() sin(ﬁ+ 22[3— (;() 2
. (2(a+ B) 2
25111( )cos( ) )

2B
2
2cos ( (a B)) sin (%B
2sin(a + B)cos(B)

2 cos(a+ B) sin(B)

[sin(tx + B)]
cos(a + p)
[sinB -

cosf3

-

tan(a+f)
tanp

This clearly shows, tan (a + B) =4 tan B

Hence the answer is option C.

16. Question

Mark the Correct alternative in the following:

The value of 2 cos x - cos 3x - cos 5x - 16 cos> x sin? x is
A2

B.1

C.0
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D. -1
Answer
Given expression is 2 cos X - oS 3X - cos 5X - 16 cos3 x sin? x

Consider the expression
2 COS X - COS 3X - €OS 5X - 16 cos3 x sin?

= 2 cos X - (cos 5x + cos 3x) - 16 cos> x sin? x

[using the sum of angles cosA + cosB = 2cos (%) cos (?)]

bx+ 3x bx— 3x
= 2C0SX— [2 cos( 5 )cos ( 5 )] — 16c0s3x sin’x

= 2 cos X - [2 cos 4x cos x] - 16cos3 x sin? x
= 2 cos x (1 - cos 4x ) - 16cos3 x sin? x

[ using the property cos 26 = 1- 2 sin? 6 ]
=2cos x[1-(1-2sir? 2x)]-16cos3 x sin? x
= 2 cos x [2 sin? 2x] -16cos3 x sin? x

= 4cos x [2sin x cos xI -16cos3 x sin? x

[ using sin 26 = 2 sin B cos B ]

2 x cos? x) -16cos3 x sin? x

=4 x 4 (cos X sin
= 16c0s3 x sin? x -16co0s3 x sin? x

=0

Hence cos x - cos 3x - cos 5x - 16 cos3 x sin?x = 0
The answer is option C.

17. Question

Mark the Correct alternative in the following:

If A =2 sin? x - cos 2x, then A lies in the interval
Al-1, 3]

B.[1, 2]

C.[-2, 4]

D. None of these

Answer

Given A = 2 sin? x - cos 2x

[ using cos 2x =1 - 2 sin? x ]

SO A =2sin?x-cos2x =2sin?x-[1-2sin?x]
=2sin2x -1 + 2 sin? x]

=4sin?x-1

Now A = 2 sin? x - cos 2x = 4 sin x - 1

As we know sin x lies between -1 and 1

Get More Learning Materials Here : & m @\ www.studentbro.in



-l=sinx=<1

2y <1

0 = sin
Multiplying the inequality by 4

0<4sin?x<4

Subtracting 1 from the inequality
-1=<(4sin?x-1)=<3

From the above inequation, we can say that

A = (4 sin? x - 1) belongs to the closed interval [-1,3]
Hence the answer is A.

18. Question

Mark the Correct alternative in the following:

cos 3x
The value of —— s equal to
2cos2x -1
A.cos X
B. sin x
C.tan x

D. None of these

Answer

. . , 33
Given expression is ———==%
2cos2x—1

Consider

cos3x 4 cos®x — 3 cosx
2cos2x— 1 2[2cos2x—1]—1

[using the formulae cos 3x = 4 cos3 x - 3 cos x and
cos 2x = 2c0s2x -1]

cos3x cosx (4 cos’x — 3)
2cos2x— 1  4cos?x—2—1

cosx (4 cos?x— 3)

4 cosx— 3
= COoS X
33
Therefore —=2=%  _ cosx Tt

2cos2x—1

Hence the answer is option A.

19. Question

Mark the Correct alternative in the following:
If tan (/4 + x) + tan (7T/4 - xX) = A sec 2x, then
A3

B. 4

C.1
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D.2
Answer

Given equation is

T s
tan (;Jr x) + tan(;— X) = Asec2x
Let us consider LHS

s T
tang +tanx tallg —tanx

T T
tan (—+ x) + tan(—— x) = T + T

4 4 1-— tangtanx 1+ tanztanx
tanA—tanB
l+tanAtanB

tan A+tanB

[ using the formulae tan(A + B) PRy v——

and tan(A — B)

(1 + taxm) (1 — tan}{)
- \1—tanx 1+tanx

[ the value of tan 45° = 1]

(1+tanx)?+ (1— tanx)?
(1 +tanx)(1—tanx)

(1+ tan®x+ 2tanx) + (1+ tan’x— 2tanx)
- (1 +tanx)(1—tanx)

2(1 + tan®x)
(1 —tan2x)

P
2(1+ sin x)

052X
sin?x)
COSZxX

(1-

cos%x + sin®x
B 2 ( COSZX )
- (coszx— sinzx)
052X

2 2

[using the formulae cos 2x = cos? x - sin? x and cos? x + sin? x = 1]

2(1)
- (cos2x)

= 2 sec 2x

Now comparing with the LHS with RHS
tan (E + x) + tan(E— X) = 2sec2x = Asec2x
4 4 - -

From here we can clearly say that the answer is option D.
20. Question

Mark the Correct alternative in the following:

NG RS Y
The value of ¢os” _—xJ—sm‘[_—les
i) 3]

A.—cos 2X

2| =

w
o
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1
C. ——cos 2x
>

-

I\J|l—l

Answer

Given expression is ¢os? (E+ x) — sin? (E — x)

[using the identity sin? x + cos? x = 1]

cos? (g + x) — sin? (g— x) = 1— sin? (g + x) — sin? (g — x)
=1- [51112 (g+ x) + sin? (g— x)]

[using the formula a2 + b% = (a + b)? - 2ab]

=1- [(sin(g+x) + sin (g—x))z — 2sin (g+ x) sin (g—x)]

[ using the sum of angle formulasin A + sinB = 2sin (?) cos (?) ]

2
E+X+p—X SHX—p+X
1- Z2sin f Cos f

— 2sin (g + x) sin (g + x)

2

1— [(2 sin (g) cos(x)) + (— 2sin (g + x) sin (g - x)) ]

[Using the identity cos (A+B) - cos (A-B) = -2sinAsinB ]

1-— [(2 (%)cos(x))2+ (cos(g+x+ g—x)— cos(g+x— g+ x))

=1- [c052x+ cosg— COSZX]

1
1 — cos?x— E+ cos 2X

[multiplying and dividing the term cos? x with 2]

) 2 cos?x 1+ 5
=1- — —+cos2x
2 2
1 2c052x+ 5
=3 5 cos 2x
2cos?x—1
= C0S 2X — f

[using the cos 26 = 2cos? 6 - 1]

1
= C0S 2X — —C0S2X

L 2
_ZCOS X
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Hence the answer is option A.
21. Question

Mark the Correct alternative in the following:

sin 3x
is equal to

1+ 2cos2x
A.cos x

B. sin x
C.-cos x

D. sin x

Answer

Given expression =13

1+2cos2x

sin 3x 3sinx — 4 sin®x
1+2cos2x 1+2(1- 2sin?x)

[Using the formulae sin3x = 3sinx - 4sin3x and cos2x = 1 - 2sin?x]

3sinx — 4 sin®x
14 2 —4sin2x

sinx (3 — 4 sin’x)

3 —4sin?x
= sin X
sin 3x .
— = sinx
1+ 2cos2x

Hence the answer is option B.

22. Question

Mark the Correct alternative in the following:

The value of 2 sin2 B + 4 cos (A + B) sin A sin B + cos 2 (A + B) is
A0

B.cos3 A

C. cos 2A

D. None of these

Answer

Given expression is

2 sin2B + 4 cos (A + B) sin Asin B + cos 2 (A + B)

[ using the cos (A+B) = cos A cos B - sin A sin B]

= 2 sin2 B + 4 sin A sin B [cos A cos B - sin A sin B] + cos 2 (A + B)

=2sin?B + 4 sin A sin B cos A cos B - 4 sin A sin B sin A sin B + cos 2 (A + B)

=2 sin? B + (2 sin A cos A) (2sin B cos B) - 4 sin2A sin2 B + cos 2 (A + B)

[ using sin 2A = 2 sin A cos A]
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=2 sin? B + sin 2A sin 2B - 4 sin?A sin? B + cos (2A + 2B)

=2 sin2 B (1 -2 sin?A) + sin 2A sin 2B + (c0s2A c0s2B - sin 2A sin 2B)

[ using cos (A+B) = cos A cos B - sin A sin B]

=2sin2B (1-2sin?A )+ sin 2A sin 2B + cos2A cos2B - sin 2A sin 2B
[ using cos 2A =1 - 2 sin? x ]

= 2 sin? B cos 2A + cos2A cos2B

= cos 2A ( 2sin? B + cos 2B)

[ using cos 2A = cos? x - sin? x ]

= cos 2A ( 2 sin® B + cos2 B - sin? B)

= cos 2A ( sin2 B + cos? B)

[using the identity sin? x + cos? x = 1]

= cos 2A (1)

= cos 2A

Hence

2 sin2B + 4 cos (A + B) sin Asin B + cos 2 (A + B) = cos 2A
The answer is option C.

23. Question

Mark the Correct alternative in the following:

2(51'11 2x +2c0s° X —1]

The value of is

COS X —sifl X —cos 3X +sin 3%

A.cos x

B. sec x
C. cosec x
D. sin x
Answer

2 (sin 2x +2 cos®x—1)

Given expression is
COSK—sin x—cos3x+sin 3x

2 (sin 2x + 2 cos’x—1)
C0SX —sinxXx —cos3x+ sin3x

[ using cos 2A = cos? x - sin? x ]

2 (sin 2x + cos 2X)
CO0SX — sinx— cos3x + sin 3x

2 (sin 2x + cos2x)
~ (sin3x— sinx) — (cos3x — cosx)

. , , A+B ., A-B . A+B . A-B
[ using sinA —sinB = cosTsmT and cosA — cosB= —2 sstmT ]
2 (sin 2x + cos 2x)

- (2c053xz+ X51113X2_ X)—(—251113X2+Xsin3x2_ X)
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2 (sin 2x + cos2x)
" 2cos2xsinx + 2sin 2xsinx

2 (sin 2x + cos2x)
"~ 2sinx(cos2x+ sin2x)

1

sinx

= CcosecC X

2 (sin 2x +2 cos®x—1
Therefore ( ) = COosSecx

coSK—sin x—cos3x+sin 3x

Answer is option C.

24. Question

Mark the Correct alternative in the following:
2(1 - 2 sin? 7x) sin 3x is equal to

A.sin 17x - sin 11x

B. sin 11x - sin 17x

C.cos 17x - cos 11x

D. cos 17x + cos 11x

Answer

Given expression is 2(1 - 2 sin? 7x) sin 3x
2(1 - 2 sin? 7x) sin 3x = 2 cos 2(7x) sin 3x
[ using cos 2A = 1 - 2sin?A |

= 2 cos 14x sin 3x

[using the sum of angles formula sin A — sinB = 2 cos (?) sin (lﬂ:B) ]

17x+ 11xy | (17x— 11X
= oo 1) (75229

= sin (17x) - sin (11x)

Therefore 2(1 - 2 sin? 7x) sin 3x = sin (17x) - sin (11x)

The answer is option A.

25. Question

Mark the Correct alternative in the following:

3cos2f -1
3—cos 2B

If o and B are acute angles satisfying cos 2a. = .thentan a =

A.J2 tan B

1
B. —
= tan p

J2
C. 2 cot P
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D. icw:)tﬁ

N
Answer

Given for a < 90° and B < 90° , cos 2t = 25281
3—cos2f
Then tan a is given by

Consider

cos2a 2cos2f— 1
1 3—cos2B

[using componendo and dividend principle, if2 = £
b d a-b c—d

cos2a+1 (3cos2B— 1) + (3 —cos2p)
cos2a— 1 (3cos2B— 1) — (3 —cos2p)

(1—2sin*a)+1  (2cos2B+ 2)
(2cos2a—1)— 1 (4cos2f— 4)

[ using cos 2x = 1- 2sin? x = 2cos?x - 1 ]

2(1—sin’a)  2(cos2B +1)
—2 (1 —cos2a) 4(cos2B—1)

[ using cos 2x = cos? X - sin? x ]

cos’a (cos®’B—sin®f+1)
sin2a 2(cos2f — sin2f—1)

cos?a (cos?B+ 1 —sin?p)

sin2a  —2(1 — cos2a + sin?x)

[ using cos? x + sin? x = 1]

cos’a 2(cos?B)
sina 4(sin2p)
1 1

tana 2 tan?f3
tanZ o = 2 tan? B

applying square root on both sides

JtanZa = \f 2tan? 3

tana = V2tanp
Hence the answer is option A.
26. Question

Mark the Correct alternative in the following:

If ‘ranE = 1_—e‘rang_then cos a =
2 l+e 2

A.1 - e cos (cos x + e)
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l+ecos x

COs X—¢€

l—ecos X
c.———

Cos X—¢

cosX—e
l-ecos x

Answer

Given tan* = [1==t3n %, then cos ais
2 1+e 2

Let

: a 1+ et X
an— = an—
2 1—e 2

By using the expansion of cos 2x in terms of tan x

1— tan’x

CO082X= —————
1+ tan?x

We get,

1—e— [(1+ e)tanz%]

1—e+ [(1 + e)tan? %]

2X 2X

1—e— tan 5~ e tan 5

X X
— 2_ 2_
1—e+ tan 2+ etan2

_ 2 X 2X
1 tem2 e e‘c::m2

X X
2_- 2_
1+ tan2 e+ etan2

(1 — tan? E) -e (1 + tan? E)

_ 2 2
B (1+ tan?%)— e(l— tan?%)

Dividing the numerator and denominator by 1 + tanzg

(1— tan? E) e(l+ tan? E)

2/ 2

B 1+ tan? % 1+ tan? %
(1 + tan? %) B e (1 — tan? %)

1+ tan?% 1+ tan?%
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[using the formula for cos 2x in terms of tan X ¢gg2x = 1—tanx 1

1+ tan®x
COSX— e
- 1 —ecosx

Hence the answer is option D.

27. Question

Mark the Correct alternative in the following:
If (2" + 1) x = m, then 2" cos X cos 2X c0s22 X ..... cos2""1x =
A.-1

B.1

C.1/2

D. None of these

Answer

Given (2"-1)x =m

Then evaluate the expression

2" cos X COS 2X C0S22 X ..... cos 2"~ 1x

by taking a 2 from 2" and multiplying and dividing by sin x, we get

n—1

= —— (2sinxcosx)cos2x cos2%x...... ......cos 277 x
sinx

[by using the formula sin 2x = 2 sin x cos x]

n—1

— (sin2x) cos2xcos2%x... ... .....cos 2" 1x
sinx

Now borrowing another 2 from 2n-1

n—2
= —— (2 sin2xcos 2x)cos2?x ... ... .....cos 2" 1x
sinx
n—2
= —— (sin4x)cos4x............cos 2% 71x
sinx

These iterations repeat till we reach the last term
211—(11—1]
= ——sin2™ 'xcos2™ !x
sinx

2 sin 2% 'xcos 2™ 1x

sinx

sin2™x

sinx

As already given that

2" x + x = 180°

2N x = 180° - x

So substituting the same in the above solution

sin{(m— x) sinx L

2% cosx cos2xcoS 22X... v ... ...cO8 2% 1y =

sinx sinx
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So the answer is option B.
28. Question
Mark the Correct alternative in the following:

If tan x = t then tan 2x + sec 2x is equal to

altt

1-t
g 1=t
1+t

2t
1-t

]
D, “t
I+t
Answer

Giventanx =t

then tan 2x + sex 2x =

[ using the formulae for tan 2x and sec 2x in terms of tan x,

2tanx 2
tan2x = and gpc2x = 1ttan x 1
1—tan®x 1—tanZx
Now
2tanx 1 +tan’x

tan 2x + sec2x =

_l_
1— tan?x 1 — tan2x
2tanx + 1+ tan®x
N 1 — tanZx

(1+ tanx)?
~ (1+tanx)(1—tanx)

(1+tanx)
(1 —tanx)

As already given tan x =t

1+t

tan2x + sec2x = ——
1—t

Hence the answer is option A.

29. Question

Mark the Correct alternative in the following:
The value of cos? x + sin® x - 6 cos? x sin? x is
A.cos 2x

B. sin 2x

C. cos 4x

D. None of these

Answer

Get More Learning Materials Here : &

@ www.studentbro.in



Given expression is cos? x + sin® x - 6 cos? x sin? x
=[ (cos2x)? + (sinx)? - 2 cos?x sin?x ] - 4 cos2x sinZx
[ using the formula a2 + b? = (a+b)? - 2ab]

= (cos2x - sin?x)? - 4 cos?x sin?x

[ using the formula cos 2x = cos? x - sin? x ]

= (cos2x)? - (2 sinx cosx )?

[ using the formula sin 2x = 2 sin x cos X ]

= (cos 2x)? - (sin 2x)?

2

[ using the formula cos 2x = cos“ x - sin? x |

= CO0s 4x

Therefore cos? x + sin% x - 6 cos? x sin? x = cos 4x

The answer is option A.

30. Question

Mark the Correct alternative in the following:

The value of cos (36° - A) cos (36° + A) + cos(54° - A) cos (54° + A) is
A.cos 2A

B. sin 2A

C.cos A

D.0

Answer

Given expression

cos (36° - A) cos (36° + A) + cos(54° - A) cos (54° + A)

In the above expression angle cos(54° + A) = sin[90° - (54° +A)]
And cos(54° - A) = sin[90° - (54° +A)]

[using cos 6 = sin (90° - 0) ]

Now substituting the same in the expression

= cos (36° - A) cos (36° + A) + sin[90°-(54°-A)] sin[90°-(54° +A)]
= cos (36° - A) cos (36° + A) + sin (36° + A) sin (36° - A)

= €0s (36° + A) cos (36° - A) + sin (36° + A) sin (36° - A)

[using cos (A-B) = cos A cos B + sin Asin B ]

= cos [(36° + A) - (36° - A)]

= cos ( 2A)

Therefore the answer is option A.

31. Question

Mark the Correct alternative in the following:
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T T ).
The value of tan x ‘ran(5 —xJ‘ran(5 —XJIS

A.cot 3x
B. 2 cot 3x
C. tan 3x
D. 3 tan 3x

Answer

Given expression is tanx tan G — x) tan G + x)

tan A+tanB

— =" and — =
1-tanAtanB tan(A B)

[using tan(A + B) =

Then

tanxtan (3 - x)tan (3 + x)
anxtan|-— x|tan|-+ x
3 3

s T
tan§ —tanx tallg +tanx

1+ tangtanx 1-— tangtanx

V3 —tanx V3 + tanx
= tanx
1+ \,@tanx 1-— \.@tanx

= fanx

[ using a2 - b2 = (a-b)(a+b)]

13)° — tan?
_ tanx( (\, 3) tan x)

1— (v/3)2tan2x
. 3 —tan’x
= tanx| ——
1 — 3tanZx
3tanx — tan®x
|\ 1-— 3tan2x

3tanx—tan®x
1— 3tan?x

[using tan 3x = ( ) formula ]

= tan 3x
Therefore tan x tan G— x) tan G+ x) = tan3x

The answer is option C.
32. Question

Mark the Correct alternative in the following:
The value tanx + tan GJr x) + tan (Qa—ﬂJr x) of is

A.3 tan 3x
B. tan 3x
C. 3 cot 3x
D. cot 3x

Answer
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Given tanx + tan G + x) + tan (zg—ﬂ + x)
tan A+tanB

[USing tan(A + B) = 1-tanAtanB

Then

T 2T
tanx + tan (5 + x) + tan (? + x)

T 2T
tan§ +tanx tan? +tanx

+

T
1- tangtanx 1-— tan%—ﬁtanx

V3 + tanx —/3 +tanx
= tanx+|—— |+

1—+/3tanx 1—(—V/3)tanx

tanx ++3 )+ ( tanx — /3 )

1 —+/3tanx 1++/3tanx

tanx + v3)(1 +vV3tanx) + (tanx —3)(1— +/3tanx)
(1—+/3tanx)(1+v3tanx)

[ using a2 - b2 = (a-b)(a+b)]

=tanx
. (tanx + V3 tan®x + V3 + 3tanx)+ (tanx — V3 tan’x— /3 + 3 tanx)

1 — 3tan?x

tanx (1 — 3tan®x )+ 8tanx
- 1 — 3tan?x

tanx — 3tan®x + 8tanx
N 1 — 3tan2x

9tanx — 3tan®x
N 1 — 3tanZx

3(3tanx — tan®x)
B 1 — 3tan2x

3tanx—tan®x

) formula ]
1— 3tan?x

[using tan3x = (

= 3 tan 3x

T 21
Therefore tanx + tan (§ + x) + tan (? + x) =3 tan3x

The answer is option A.
33. Question

Mark the Correct alternative in the following:

. sin So.—sin 3o
The value of is

cosSo + 2cosdo + cos3a
A.cot a/2
B. cot a
C.tan a/2

D. None of these

Get More Learning Materials Here : & m

@ www.studentbro.in



Answer
Given

sin ba — sin 3a

cos 5a+ 2 cos 4a+ cos 3a

[Using sinA —sinB = 2cos (%) sin (?)
cosA+ cosB = 2cos (?) Cos (%) ]

2cos (L{ ; 30{) sin (L ; 3“)

(50{ -5 3“) Cos (5&; 30{) + 2 cos 4a

2cos

2 cosdasina

- Z2cos4dacosa+ 2 cos 4a

Z2cosdasina
- 2cos4a(cosa+1)

sina
N (cosa+ 1)

. . 2tanx 1— tan®s
[ using sin2x = and cgs2x = A X ]

1+ tan®x 1+ tan?x

Ztan%

EE— {
1+ tan? 5

1- tan?%
—=|+1
1+ tan?%

a
B Ztani

= a a
— 2 2
1— tan 2+ 1+ tan 3

o
B Ztanix

2
= tan-
2

sin 5a — sin 3a o
Therefore = tan—

cos ba+ 2 cos 4a+ cos 3a 2

Answer is option C.
34. Question

Mark the Correct alternative in the following:

sinsx
is equal to

sIn X
A.16 cos* x - 12 cos? x + 1
B. 16 cos* x + 12 cos? x + 1
C.16 cos* x - 12 cos? x - 1

D.16 cos* x + 12 cos? x - 1

Answer
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gin 5%

Given —/—=

SN X
Let 5x = 3x + 2x
Then

sin5x  sin (3x+ 2x)
sinx sinx

[using sin (A+B) = sin A cos B + cos A sin B]

sin3xcos3x + cos3xsin2x

sin x

[using the formulae :

sin 3x = 3sin x - 4 sin3x
cos 3x = 4 cos3x - 3 cos X
cos 2x = 2cos2x - 1

sin 2x = 2 sin x cos X ]

(3sinx— 4 sin®*x)(2cos*x — 1) + (4cos®x — 3 cosx)(2sinx cosx)
sinx

sinx (3 — 4 sin’x)(2cos?x — 1) + sinx (4cos®*x — 3 cosx)(2cosx)
B sinx

sinx [(3 — 4 sin*x)(2cos?x — 1) + (4cos®*x— 3 cosx)(2cosx)]

sin x

= (3 - 4 sin?x)(2cos2x -1) + (4 cos3x - 3cos X)(2cosx)
= (6c0s? X - 3 - 8 sin? x cos?x + 4 sin? x) + (8 cos?x - 6 cos2x)
[using sin?x + cos? x = 1]

=-3-8(1-cos?x) cos?x + 4 (1 - cos?x)+ 8cos*x

- 3 - 8cos%x + 8cos?x + 4 - 4cos®x+8 cos?x
= 16 cos?x - 12 cos?x + 1

Therefore the answer is option A.

35. Question

Mark the Correct alternative in the following:
fn=1,2,3, ..., then cos a cos 2 acos 4 a ... cos 2"~ 1 a is equal to
sin 2n o
A————
2n s o
sin 2" o
2% sin 2° 'a
sin 4" o

4" sin o

sin 2" o

2% sin o
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Answer
Given expression
cosacos2acosda..cos2" la

multiplying and dividing the expression by 2 sin a, we get,

=——(2sinacosa)cos2acos4d... ... .....c0s 2" 1o
2sina

[using sin 2x = 2 sin x cos Xx]

= ——(sin2a) cos2a cos4a ... ... ...... ...c0s 27 1q
2sina

Now multiplying and dividing the expression with 2.

T 22sina (2sin 2a cos 2a) cos4a ... ... .. ... ...COS 2"

= : sin4a) cos4d ... ... ......cOs 2" 1
22 smtx[: )

Continuing this process for n-1 times we will get

1

= m sin 211_1(1!:05 211_1(1

Now repeating for the last time,

= Tx2)sma (2sin2* tacos 2" ta)

= sin2™w
2nsina ( )

This proves that

sin2™a
cosa) cos2a cos4d... ... ......c08 2" 1o = :
28 sina

Hence the answer is option D.
36. Question

Mark the Correct alternative in the following:
a . .
If tan X = —.then b cos 2x + a sin 2x is equal to

A.a
B.b

|l o=

Answer

Given fanx = E

The value of the expression b cos 2x + a sin 2x

Now consider b cos 2x + a sin 2x
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2tanx

— 2
1=t and sin 2x =

by usin =
[ y 9 cos2x 1+ tan®x 1+ tanZx

bcos2x+ asin2x= b |——
1+ tan?x

As already given tanx = E

Then
a)* a
. - (5) ’p
bcos2x + asin2x= b Tz |t a S
1+ (5) 1+ (5
b?_ a?
N 25
i el R ey
b? b?

_bbz—az_l_ (Zab)
“ P\ a2) T ey a2

B b® — a%b . 2a’b
AT bZ + a2
b3 — a’b + 2a’b

b2 + a2

B b3 +a%b
BACEEEE
_ b(b?+a?)

b2 + a2
=b

Hence b cos 2x + a sin 2x = b.
The answer is option B.
37. Question

Mark the Correct alternative in the following:

If tan o = %.tan [3 — —_then cos 2a is equal to

(2d | —

A.sin 2

B. sin 4
C.sin 3B
D. cos 2B

Answer

. 1 1
Given tana = ; and tanf} = 3

Now to find the value of cos 2a

. — 2
[By using cos2x = ~—=2 ]
1+ tan®x
1— tan®a
cos2ad = ——
1+ tanZa
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1. \
[astana = ~is given]

2
cos2a = 1o (
1+ (

=l = (=] =
o
[2%]

49 — 1
T 49+ 1

48 24
50 25

2
2

.

Hence cos2a =

(0]

The same value is obtained for sin 4.
[By sin 2x = 2 sinx cosx]

sin4a = 2sin2acos2a

. . o 2tanx 1—tan®x
[usmg sin 2x = 1+ tan®x and Cos2X = 1+ tan?x ]
We have

- 2( 2 tan ) 1— tan®p
sindf = 2(17 tan2f/ \ 1+ tan2p
As tan} = %

2(3) \(1- @)

. 3 3
sin4f = 2 2 12

1+ (3) / \1+ (3)

6 9-1
= z(m) (m)
48 48 24
(m) %0~

As the value of cos 2a and sin 4a are the same, the answer is option B.
38. Question

Mark the Correct alternative in the following:

The value of cos? 48° - sin2 12° is

a5+

8

5. -1

8

C. \E—l D.

5
J5+1
22

Answer
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Given
cos? 480 - sin? 12°
[by using the formula cos 2x = 2cos? x - 1 and cos2x = 1 - 2sin?x]

cos(2 x 48°) + 1)_ (1— cos(2 % 120))

248° — sin?12° =
COs S ( 5 5

B cos(96°)+ 1 1 — cos( 24°)
(- (5

(cos(96°) + 1—1+cos( 24°) )
2

(cos(%") + cos( 24°) )
2

[by using the formula cosA + cosB = 2cos (A;B ) cos (E) ]

2
1 96° + 24° 96° — 24°
- 3l () eos(==—)

2
120° 72°
= COS ( > )cos ( )

2
= cos(60°) cos(36°)
1 1+ +/5
2 4
1+ \.'(g
-8

1+ \."_5
2

Therefore ¢ps248° — sin212° =

Hence the answer is option A.
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