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Miscellaneous

Find the value of the following:

Q1. cos* (cos 13?”)

13n a 2n+m
A Cos?| C0S=— |- cos™"| cos

1 ( 127'C TE)
= COS COS—— +—
6 6

_ _ T
-cos™t |:COS ! (27’[ + gji| {.cor2m+0=cos0}
0 n
=C0S "| COS—
6

TT
=5 <[]

Q2. tan‘l(tan 7—”}
6
A2 tan (tan 7—5} =tan' [tan 6“5 nj

= tan‘l(tan@ i Ej
6.6
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=tan™ (tan T+ EJ
6
1 T
-ten (tan EJ {.tan (n+6)=tan 6 as tan b (+) we in 3" quadrant)}

_x (—_nﬁj
6 272

Prove that

Q3. 23in’1§=tan*lﬁ
5 7

2
A.3.Letsin1g=x.Thun,sinx=g: [_ 1_(§] _J

,/1—2% {~.~0032 X +5sin? x:l}

Now ,Cos X =+/1—sin? X =

_[25-9
_[18

26
_4

=
Sotanx:ﬂ:y_52§

cosx 4/5 4

. 2tan2 2x3/4 3/2

Using... tan2x =

1-tan’x 1-(3/4)° 1-9/16
B : £ 2
TS 7“7

= 2x=tan’1%.

= 2xsin’1§:tan’1ﬁ.
5 1

hence proved

Q4. 2sin™* 8 +sin?t 3. tan—lﬂ
17 5

A4, Let sin’li =xandsin"==y.
17

glw Olw

(N. then,sinx = ﬁandsin y=
17
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, 289 64
Now, cosx =+1-sin®x =,[1-

16 \/ 281 286
_ [

289 17
andy_,fl sin®y = /1 \/ 25 9_ /%:%

So, tanx:SI—and tany_—

COS X cosy
8/17 3/4
15/17 4/5
_8._3
15 4
tanx +tany

Using. tan(x+y)=—
J (x+y) l-tanxtany

8+3

. .8 . .3 15" 4

tan| sint—+sin*t = |= 2%
( 17 5) 83

154

8x4+3x15
_ 15x4 _32+45
5 15x4-8x3 60—24

15x4

= sin! 8 +sint= 3 =tan!l— L
17 5 36

= sin

. 8
tan (sin™"—+sin™!
17

Hence proved.

Q5. cos ™t e o o
5 13 65

A5 GOSH ﬂ+cos g_cos’lﬁ
5 13 65
Let cos*1£ and cos*12 =y.
5 13

Then, cosx = g andcosy = 12

Now, smx_a\il cos’x = /1 \/ M— %:g

, 12 1-144 169—144 25 5
and sin —\/1 o’y =, [1- = = [ = _=
y y= 13 \/ 164 169 169 13

Using €OS(X+ Y) =C0SXC0oSYy —sinxsiny.
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412 412 35
513 5 13

=> COS| COS ﬂ-f-COS —
[ 5 13

[ 14 112} 48-15 33
= 0S| C0S” 5+cot ==

13 65 65

= cos ™ 4 +cost= 12 _ =cos = 33
5 13 65

-1 12 = -1 3 -1 56
Q6.C0S " —+SIn —=sin
13 5 65
A.6.cos™ 12 +sint= 3_ =sin = 56
13 5 65

Let cos’lﬁ = xandsin™ g =Y.

Thin, cosx=Eandsmy— 3
’ 122 149 169 144 25 5

Now, sin x =+/1-cos’ x = [1—
13 \/ 169 \ 169  \169 13

Cosy—,/l sin®y = /1 J 29 ’%2:%

Using sin(x+ y) =sin xcos y + cos xsin y.

{ 412 .13} 5 4 12 3 20+36 56
= sin| cos™ 7= +sin =

5/ 13°5 13 5 65 65

:cos‘lEjLsin‘1 3 =sint=— 56
13 5 65

Q7. tan! - oS
13 5

A7. Letsin™ A xand cos‘1§ =Y.
it 5

Then, smx:iandcos_3
/ 1-25 169—25 144 12
Now, cosx =+/1—sin’x =, [1— = = /= ===
13 \/169 161 169 13

and smy—,/l cos’y = /1 \/ 25 1_ /gzg

siny
cosy

sin X
So, tanx=——-andtany =
COS X

5/3 _4/5
T12/1 375
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_5 _4
12 3
lan lan
Using tan(x+y)=M
1-tanxtany.
5 4 5x3+4x12
) 13 I§4L§ 12x3
tan | SINn E+COS g —1_5 ﬁ_ 12x3_5x4
12 3 12x3
_15+48 63
36-20 16

= sin‘1£+ cos‘1§ = tan‘lg.
13 5 16

Hence proved.

Q8. tam’ll + tan’ll + tan’11 + tam’11 -z
7 3 8 4

AS8.LH.S = tan‘11+tan‘11 + tan‘llthan‘11
5 7 3 8

1.1 1.1 (. usingtanx+tany
—tant| 21 |4+tant| 38
L 11 11 Yy <1
" 57 3'8 -Xy
7+5 8+3
_ 1| 7x5 1| 5x3
Rk I -l R P
7x5 8x3
=tan™ (ij +tan™ (ij =tan™ 13 +tan™ i
35-1 24 -1 34 23
=tan‘1£+tan‘1£
23
oL 6x23+11x11
_oa| 1723 |_.oa| _ 17x23
R D e [ P
17 23 17x 23
=tan’1M=tan’1%=tan’ll
391-66 325
=tan™ (tan EJ
4
~X_RHS.
4

Prove that
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Q9. tan*/x =%cos‘1i—§,Xe[0,1]

A9. Let tan*/x =0,x €[0,1]
Then tan0 = \/?

Squarig both sider , x =tan?0

—_ _ 2
So, R.H.S. =lcos‘l 1_X zlcos—l “ize
2 1+x) 2 1+lan®0

1-tan®0
1+tan®0

%cos’1 (cos20){. qr26=

=£x29
2
—tan'/x
=L.H.S.
010.cot* Jl+sinx++1-sinx | x XE(O Zj
' JL+sinx-y1-sinx | 2’ "4
A10.cos™! J1+sinx ++/1-sinx X XE[O lj
o JL+sinx —1—sinx ] 2' 4
Hand

(h) we know that .

1=cos’ X +sin? x

So, 1= cos2 ¥ +sin? %) @

And sin®x= 2 sin X cos X

So, sin X = sin % cos % 2
Adding eq" (1) and (2) we get,

: 2 X ., X X X X . X

14sinX=Cc0s" = +sin“ = —2sin—-co0s— = | C0OS——Ssin—
2 2 2 2 2 2
{-a’+b*—2ab=(a-h)’}.
Subtracting eq" (2) from (1) we get,
2
1-sinx = cos? X +sin? 2~ 2sin X cos X = (cosf—sini) { a’+b? —2ab=(a—b)2}
2 2 2 2 2 2

So,
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2
\/(cos; +sin )z(j + \/(cosx /2-sinx/2)?

L.H.S =cot™
\/(cosx/2+sinx/2)2 —\/(cosx/2—sin x/2)?

cos%+sin%+cos%—sin%
cos%+sin%—cos%+sin%

=cot™ 2C9S—X/2 _cot*| cot X |- %,
2sinx/2 2) 2

=cot™

Q11.tan™ VI x=vi-X :Z—lcos‘lx,—isxsl[Hint:Putx:cosze]
Vi+x+y1-x ) 4 2 J2
1 X
A.l1l. Let x=c0520.Then6==-an— —
X

L.H.S. tani= —‘1+X_ V1-x
1+ X +4/1-x

+4cor20=2cor’6-1
_tan{\/1+cosze—\/1—coszeJ —=1+cor’0=2co0s*0

\J1+C08 20 + I—C0s 20 and ¢0s20 =1-2sin"0
—1-cor20=2sin’0

=tan

[ N2cos? 0 —/2sin’ 9]

\J200s? 0 ++/2sin? 0

J2cos6  V2sin0
—tan J2c0s0  /2cos6
\/EcoseJr\/Esine
\/50039 \/§cose

< tanl(1—tan e)
1+tan®

tan ki tan 6

—tan?t| —4 |l =1
1+tanZtane{ A }

=tan™ {tan (5 - 6)} ( tan(x—y) = Mj
4 l+tanxtany

=tan—-0

T 1
=———C0S " X.
2

4
= R.H.S.
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Q12. g—ﬁ—gsm’llzg—sin*&
8 4 3 4 3

A.12.LH.S. =9—n—gsin’11. sin*ll.
8 4 3 3

X -
—=C0S " X+SIn “ X

Putx:E
3

T 21 o1
— =C0S "—+SIn "~ —
2 3 3

9  ,1] 9
=—4C0S "—/r=—X
4 3/ 4 1 .41 1
—> ——SIn =C0S " —
2 3

3

Lef x=cos™ 1
3

2
So, sinx =+/1—cos? x = ’1—[%) = /1—%: ng_lz\/g =¥

. zJ_

So, LH.S = 4><s n = RH.S.

Solve the following equations:

Q13. 2tan"(cosx)=tan"(2cosecx)

A.13.. Given,

(M) 2tan*(cos x) = tan *(2cosec X)

using.
_1 2C0SX i g
— At — O SR S 4 2X
1—cos” x sinx |[tan " 2x = 5
1-x
2C0S X 2 . .
—— = { 1—cos?® x =sin? x :>1=5|n2x+coszx}
sin“x  sinx
COSX
sin x

X
= COtX=COtZ

T
= X=—.
4
1-x 1
14.tan 12 ="tan"tx, (x>0
Q 1+x 2 ( )
A.14. Given,

(M)
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Lit x = tan©. Then 6 = tan™* x. Bo we have,

- 1 tane =1tan‘1(tan 0)
1 tan
tan——tane 1 .
—tan™ ==0 {-.-tan—:l}.
1+tan— tane 4
= tan{tan ——9 _9 Mztan(x—y)
2 1+tanxtan
:E—G:Q.
4 2
:>—+9:5
4
30 =«
= — =
2 4
ZOZEXE:E
4 3 6
So,x:taneztanfzi.
6 3

sin(tan‘1 x),|x| <1is equalto

Q15. X 1 1 X
A)— (B)7— €)= (O)=—
1-x 1-x 1+ X 1-x
A.15.sin (tan ™ x),| x|+ .
(M) _let © = tan'x . then tan 0=x .
1

And sin (tan™x ).sin 0 = {-..c0s?0 = 1+ cot?0 }

cos®  /1+cot?0

N { cotO _ b
1 1 tan 6

tan?

1 1 X

- N n 2
\/1+12 \/x +1 14X
X x2

*’Option D is correct.

sin*(1-x)—2sin" x= Z then xisequal to
Q16. 2
(A)o> (B)L7 (C)0 (D)3
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A.16.sin""(1-x) —2sin* x =g -

(M) Let x=sin0.Then,0=sin"x.

Putting this in q" (1) we get

sin(1-x) -2-9:%

=sin(1-X) =g+ 20

= 1—x=sin(g+ ZGJ{Sin(ng xj = cosx}

= 1-Xx=c0s20
= 1-x=1-2sin’ 9-{0032x =1-2sin? x}
=1-x=1-2x*-{sin0=x}

= 2x*-x=0
=x(2x-1) =0

=50, Xx=0 x 2x-1=0 X 2x:1—>x:%.
Putting x=0inqg" (1) .

L.H.S =sin"'(1-0)—2sin0 :sin‘lsing—o =g= R.H.S.

Putting x :% ing (1)
L.H.S =sin1(1—lj—25in1l=sin1(£j—25in1£
2 2 2 2
:sin’ll—ZSin’11
2 2
=—sin*' L —sin™* (sin Ej —-T 4 RHS.
2 6 6

So, x=0.

Option (c) is correct.

W ®%©%0F

A17.tan 2 —tant XY {—tan1 x—tanty= X—y }
y X+Yy 1+xy
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X[ X=y
y) \x+y
1+X{X—y]
ylx+y
X(X+Yy)=(x=Yy)y
y(X+Y)

y(X+Yy)+X(X-Y)
y(X+Y)

—tan X2+ Xy — Xy + y?
Xy +y? — x> —xy

=tan

—tan™

2 2
g Xty

=tan
X* +y?

=tan1

=tan™ (tan Ej
4

-~ Option C is correct.
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