Class XI Chapter 3 - Trigonometric Functions Maths

Exercise 3.3

Question 1:

. 2T ) - T 1
517 —4+C08” —=tan” — = ——
Answer
' * + H ) T[
51N° — <+ CO8™ ——tan~ —
L.H.S. = 3 4
1Y 1y 2
2 2
1 1 1
e
4 4 2
= R.H.5.
Question 2:
. LI w3
28In" — 4+ COSeCT — o8~ —==
Prove that 6 6 i 2
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Question 3:

LT St LW
Cot™ —+cosec—-+3tan- —=0
Prove that

Answer

5T Smo. L.m
cot™ —<+Ccosec—-+3tan™ —

L.H.S. =

:{ﬁ)icm‘:[“‘g]”%y

T
=34cosec—+3xn—

=34+241=6
=R.HS

Question 4:
in T 5 T
2s5in- —+2cos —+2sec-—=10
Prove that 4 4 3

Answer
. . AT LT . T
28in’ =+ 2cos” = 4 2sec” —
LH.S = 4 4 3

Page 15 of 44



Class XI Chapter 3 - Trigonometric Functions

Maths

Find the value of:

(i) sin 75°

(ii) tan 15°

Answer

(i) sin 75° = sin (45° + 30°)

= sin 45° cos 30° + cos 45° sin 30°

[sin (x + y) = sin x cos y + cos x sin y]

(ii) tan 15° = tan (45° - 30°)

Page 16 of 44



Class XI Chapter 3 - Trigonometric Functions

Maths

tan 45° — tan 30° tan x —tan v
= . tan (x - y) = —————=
| +tan 45% tan 30°

V3 -1
f N

]“[,jj] J_+|

| +tanxtan v

Question 6:

T g NE: T )
CDS[— —x]cns[——}'W—sm(——x]sm[——w] sin(x+y)
Prove that: 4 4 ) 4 4

Answer

T i (T N
COS| ——X |COS| —=¥ |=sIn| —=x [sin| ——¥
4 ] [_4 ] [4 j [4 J

NERTR RS
el ({3 )
v 2cos AcosB=cos(A+B)+cos(A-B)
[—Esin AsinB=cos(A+B)—cos(A-B) ]

2t o (25 )+ (35 )

T
=cos| ——(x+y
[2 { ”}
=sin(x+y)
=R.HS
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Question 7:

o
tan +X 2
(4 ]_[Iﬂanx]

(n ] | —tan x
tan -X
Prove that: 4

Answer
tan A + B nA—tan B
tan{A+B}:u and tan{ A - B)——a”
It is known that |-tan Atan B | +tan A tan B
b
tan —+tanx
4
m T |+ tan x
fan| —+X I —tan— tan x P N2
4 \ 4 J 1—tanx l+tanx
== <= = =R.HS
(ﬂ j s [l—tﬂn.\:] ] —tan x
tan| ——x tan——tan x S
4 4 l+tanx
bl
1+ tan ~ tan x
oL.H.S. = 4 J

Question 8:
cos(m+x)cos(-x) .

=¢ol™ x
sin(‘.rt —x]cos(g+ x]

Prove that

Answer

cos(m+x )cos(—x)

x|

LHS.=

sin(m —x) ms[

| A

[ cos x |[cos x]

~ (sinx)(-sinx)

—{:{}H_ X
—sin” x
=cot” x

=R.HS.

Question 9:
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3 Y
c05[3—m . -Jcos (2m+ x}[cm (3—“ - J{J +cot (2x +-‘f:'} =1
3 2

-

cns[g +x]{]ﬂﬁ{2:r[ +x}[cm (j_ﬂ— x] +cot(2x +.r}}
L.H.S. = 2

= sin x cos x [tan x + cot x|

) SiNX  COosXY
=sinxCosx +

cosX  sinx
a 3 .l
) Sin” x+cos” x
=(sinxcosx)| —————
sinxcosx
=1=R.HS.

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

L.H.S. =sin (n + 1)x sin(n + 2)x + cos (n + 1)x cos(n + 2)x

=%|:2Hil‘l(1'l +1)xsin(n+2)x+2cos(n+ I]xms{n+2}x]

I [cns{{n +1)x—(n+2)x}-cos{(n+1)x+(n+2)x} }

2 +cus{[n+ I)x +{r1+2}x}+cos{[n+l}x —(n +2].‘(}

*+—2sin Asin B = cos(A + B) —cos(A - B)
2cos AcosB=cos(A +B)+cos(A-B)

=%x2cns{[n+l].‘<—(“+2]x}

= U{‘.IH{—K:I =cosx =R.HS.

Question 11:

[311: ] (311 \ .
cos| — +X |—cos ——KJ=— 2sinx
Prove that 4

Answer
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cosA—cosB = —Esin[ Aj B}sin[ﬁ]

It is known that

(T )T
COos5| —+X | —CO8| ——X
ALH.S. = 4 4

. T,
=-25in—sinx

] )
=_Jw—mginx

5
=—\.E.~;inx

=R.H5.

Question 12:

Prove that sin® 6x - sin® 4x = sin 2x sin 10x
Answer

It is known that

. . . A A— . . 3. -
sin A +sinB = 2sin| 245 cos A B]* sin A —sin B = 2cos| 275 |sin A-B
2 ) 2 2 ) 2

~L.H.S. = sin%6x - sin%4x

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

L e +dx By —dx ox+4x ) . [ 6x—4x
=| 2sin COs 2eos J.}un
2 L 2 \ 2

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

(]

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

= sin 10x sin 2x
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= R.H.S.

Prove that cos? 2x - cos? 6x = sin 4x sin 8x
Answer

It is known that

SRy (A- (A +R A-B
COSA+EGSB=3¢{,5[A1 BJCOS' th]‘ cos A —cosB = —2sin| A+B |sin[%TBJ
A L L L /

7

F A F

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

= (cos 2x + cos 6x) (cos 2x — 6x)

. Y . LY N e Iy —
= li:(aﬁ(h ox qus[h mJ —Isin[_x HOx |3in{ X=6x)
2 2 2 ) 2

= I:Zmﬁ dx L‘L}ﬁ[—:’_.‘{]i i—Exin dx Hin{—Exj]

= [2 cos 4x cos 2x] [-2 sin 4x (-sin 2x)]

(2 sin 4x cos 4x) (2 sin 2x cos 2x)

sin 8x sin 4x
R.H.S.

Prove that sin 2x + 2sin 4x + sin 6x = 4cos® x sin 4x
Answer
L.H.S. = sin 2x + 2 sin 4x + sin 6x

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

+ 1

. Y -
:|:2:;i|1 “hzﬁh szzﬁxJ + 2sin dx

LY —
' ' %
) . . [ A+ B A=-B)
{'.‘5|11A+5111B:35|n| ]uus| |:|
L2 L2 )

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

= 2 sin 4x cos 2x + 2 sin 4x
= 2 sin 4x (cos 2x + 1)
=2sin4x(2cos’x -1+ 1)

= 2 sin 4x (2 cos? x)
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= 4cos? x sin 4x
= R.H.S.

Question 15:

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

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

S0 B3 23
{ﬁ.ﬂ[ P cos( 2

[cos4x
gin 4

’)

][’? sin4x cos x|

= 2 C0S 4x Cos X
R.H.S. = cot x (sin 5x - sin 3x)

€05 X ’5x+3>&] . (5:{—3}&]
=— 2cos sin
sinx L 2 L2
§ &Y %
{.'Rinﬁ—sinﬂzicns[ ﬁ:HJsin('&_H ]}

_ COSX

——[2cos4xsin x]
sinx

= 2 c0S 4x. CoS X

L.H.S. = R.H.S.
Question 16:
cos9x —cosSx  sin2x

Prove that Sinl7x—sin3x  cosl0x

Answer

It is known that

N _ ) _
cns.&—cns]—i:-isin[ﬂ_kﬁ |5in[H], sinA—sinH=2cns(H+B |sm[’* B]
2 ) 2 2 ) 2
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cos9% —cos 5x

~L.H.S = sinl7x —sin3x

o el [9x+5:~’.] ) [9}{—5}{]
—L 81N - 5N 5

B (|?x+3x] X [l?x—s.x]
2cos .5In
2 2

3 =2 5in 7x.8in 2x

2cosl0x.8in Tx
5in 2x

cos | 0x
=R.HS.

Question 17:

sin 5x +5in 3x
—  —tan 4x
Prove that €0S3X+C0s3x

Answer
It is known that

Eit1|fﬂg.+slnI3=Esin[FH-Bm:{m('ﬂ!‘_lﬂ~ CDSH+CGSB=ECGS[A-l-B]CGS[A_B]
2 ) L2 2 2

sin 5x +sin 3x

~L.H.S. = COs3X +cos3x

) (5x+3x) [5:&—3;&]
2sin .COS
2 2
B (5x+33] {53—3;{]
2cos .COS
2 2

_ 2sindx.cosx
2cosdx.cosx
_sindx

cosdx
=tandx =R.HS.

Question 18:

SiNX —siny tan XY

Prove that S95% TCOSY 2
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Answer

It is known that

\ _ _
5inA—sinB=2c05(A:B |5in[AqB]. cnsﬁ+cﬂsB=2cus[A:BJms(ﬁijB]
s [} &

sinx —siny

+L.H.S. = COsX +CO5Y

5
i v v
2c05[x+}],c05LK }J
2 2

Question 19:

SN X +sin3x
— = tfan2x
Prove that COSX+C0s3x

Answer

It is known that

VAR _
sinﬂ+sinl3=25in['ﬁigﬂ|+:os| A B|~ cnsﬂ+cus}3=3ms[h:ﬂ]ms[ﬁ B]

S 2 )

SIn X <+ sin 3x

~L.H.S. = COsSX+cos3x
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o o ()H-BEJ [K—Ex]
L 51N - CcOs 3

[x+3x] (x—h]
2cos COs
2 2

sin2x

- cos2x%
=tan 2x
=R.HS

Question 20:
SN X — SN 3x .
——————=125inx
Prove that SIN X —CO5 X
Answer

It is known that

sin A —sinB = ZCGS(A;B]QH(A;B]‘ cos’ A—sin’ A =cos2A

sIn X —sin 3x

AL.H.S. = sin’ x —cos’ x

5 [x+3x]. (x—Bx]
2cos sin
B 2 2

—C082X%

- 2cos 2xsin [—x}

—C0s 2%
=-2x(-sinx)
=2sinx =R.HS,

Question 21:

cosdx +cos3IN+cos2x
=cot3x

Prove that SIN4x+sin3x +sin2x

Answer

cosdx + cosIN 4+ cos 2x

L.H.S. = sin4x +sin3x +sin2x
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(cosdx +cos2x)+cos 3x

(sin4x +5in 2% )+ sin 3x

- dx 4+ x dx =2x
2cos 5 Ccos 5 +C0s 3x

qoe [ AX+2X) 4% -2x .
2sin S Jcos . +3sin 3x

r A= . . R £ '/." -
|:-.-ms.f‘k+-.:ns]3:Ems[i;B]ms[ 123], su1:1+51nB:23|11(ﬂ;B]Cﬂﬂ A BH

L2

20083 CO8 N + cos 3N
25N 3x cos X +sin 3x
cos3x(2cosx +1)

sin3x(2cosx+1)
=cot3x =R HS

Question 22:

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

L.H.S. = cot x cot 2x — cot 2x cot 3x - cot 3x cot x

= cot x cot 2x - cot 3x (cot 2x + cot x)

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

col2xcotx —1

[uui 2x+cotx)
cotx +cot2x

=cutxcut2x—[

otAcolB-1
'.'EU[(,"!'L-i-B}:LU L
cot A+cotB
= cot x cot 2x - (cot 2x cot x - 1)
=1 = R.H.S.
Question 23:
4tanx(|—tan1 x}
tandx = = ;
Prove that I-6tan” x +tan” x
Answer
2tan A
tan 2A :L1
It is known that I—tan” A
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~L.H.S. = tan 4x = tan 2(2x)
_ 2tan2x
I—tan® (2x)

|“’ 2tanx )

L —tan® x
| | 2tan x
L —tan® x

(' 4tanx
| —tan” x

4,

- dtan” x )
(I—tan:.\;]'
|'/ 4tanx )

-x]—lan:xj
[I —tan” .\'}: —4tan” x
(I—tanjx}:

4mnx[l—tan" x}

{1—1an3x:]:—4lan:x

dianx {1 —tan” x)

| +tan x —2tan” x —4tan” x
4tan x{l — tan” .\:)

| —6tan” X +tan' x

=R HS.

Prove that cos 4x = 1 - 8sin®x cos®x
Answer

L.H.S. = cos 4x

cos 2(2x)

1 - 2 sin® 2x [cos 2A = 1 - 2 sin® A]

1 - 2(2 sin x cos x)? [sin2A = 2sin A cosA]

1 - 8 sin®x cos®x
R.H.S.
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Prove that: cos 6x = 32 cos® x - 48 cos* x + 18 cos® x - 1
Answer

L.H.S. = cos 6x

= cos 3(2x)

= 4 cos® 2x - 3 cos 2x [cos 3A = 4 cos® A - 3 cos A]

=4 [(2cos?x-1)3-3(2cos?x-1)[cos2x =2 cos®x - 1]
=4 [(2 cos? x)* - (1)® - 3 (2 cos® x)?> + 3 (2 cos? x)] - 6¢cos® x + 3
= 4 [8cos®x - 1 - 12 cos*x + 6 cos’x] - 6 cos’x + 3

= 32 cos®x - 4 - 48 cos*x + 24 cos® x - 6 cos’x + 3

32 cos®x - 48 cos’x + 18 cos’x - 1

R.H.S.
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