Question 1:

| [ 137 ]
Cos | cos—
Find the value of 6

Answer :

xe[0, x]

We know that cos™' (cos x) = x if , which is the principal value branch of cos ~'x.

cos ! [cos—]
Now 6 can be written as:

Cos '[cusm—nj=m '[cus[?n+£ﬂ=ms '[cus[ﬁﬂ,whem EE[{],H].
6 [ B 6
, .[ 1311:] : [ﬂ] T
seos | cos— |=cos | cos| = || =2
f f 6

Question 2:

tan ' (tan?r—x]
Find the value of 6

Answer :

T T

es
We know that tan”' (tan x) = x if 2 2 , which is the principal value branch of tan ~'x.

Eﬁ(_ﬁ E]
Here, 6 2 2
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Tn
tan ' [ tan —]
Now, 6 J can be written as:

tan '[tan%t]:tan ‘[tan[ln—%nﬂ [tan(2r—x)=—tanx |

o)) oo

= tan

I
%'_
—
=4
—
AT .,
o | =
M
| |
=

=

&

[

==
m

|

b2 | A
b | =
L

.
s tan”! tan—] =tan"' [tanf] _T
6/ 6
Question 3:
2sin” i: tan ™! E
Prove 5 7
Answer :

.3 ] 3
Let sin' = =x. Then, sinx=—_.

HE:
=cosx=,(l-|=| ==
5 5

Stanx =

£ | e

) .3 3
Sx=flan —=s5mn —=tan —
4 5 4

Now, we have:
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L | L

L.H.S.=2sin"’ % =2tan"

3
2x= 2y
=tan’' 4 [Etan'Jc:tan' =
(3 h
4
3
3 » 2 _ 403 16
=tan”| L &0 = tan [zx ]
16
= tan' 2: =R.H.S

Question 4:

L 77
36

sin”’

8 . 3
— 451 —=1tan
Prove 3

Answer :

2 =
Let sin"i:x.T'hen, sinx:E:cusx: I—[EJ = ngI_J
17 17 17 289 17

8 8
slanxy=—=x=tan —
15

13
8
sin” — =tan"' — 1
15 (1)
2
Now, letsin™' = = y. Then, siny="=cos y=_[1- 3] - ]fj _ +
. 5 255
3 L3
-tﬂ"}'=—:>J =tan  —
4 4
sin” = =tan™' 3 (2)
4

Now, we have:

www.kulbhushan.freevar.com



L.H.S.=sin"" ]E +sin™

8 ;
=tan ' —+tan”'
15

e | tad | s

[Using (1) and [2]]
8 3
— 4=

154

8 3
l——x~
15 4

|[32+45J | | L X4y
= tan tan " x+tan ¥ =tan
60— 24 1

—I}"
=tan”’ % =R.H.S.

Question 5:

. 12 33
COS  —+C0S -~ =C0§ ——

Prove 5 13 65

Answer :

.
4 .
Let cos = x. Then, cns.'r:g:ssmx: l—[—] =

slanx = B

LW th| &

— X =1an

£ |

4 a3
Scos —=tan (1
5 4 (1)
Now, letcos™ % = ). Then, cosy = 12 =rsiny= i

5 L5
.'.temy=]2 = y=tan

12
seos” 2 = tan -(2)
13 12
| 56
Letcos — ==z Then, cosz=—=sinz :E.
6 56
tanz="— =z =tan
33 33
cos™ 32 = an 20 (3)
65 33
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Now, we will prove that:

12
13
£l
12

. dq
L..H.S. = cos™' §+cﬂs

3
= tan 'E+tar1

Question 6:

3

Prove

Answer :
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a1 . :
cos ' — +sin Ezsm

[ Using (1) and (2) ]

] ] X
tan'x+tan”' y = tan”'
1= xy

by ()]

+v

|



. .3 3V i
Let sin I£=I.Thﬂ'ﬂ, siny=—=cosx=|1-|—| = —6:
5 5 3 25
.'.i;aavm.:vc:E:Mr:tan"E
4 4
.3 3
ssinT S=tan = i
5 4 (1)
9
Now, letcos 12 = y. Then, cosy = 12 = siny :i.
13 13 13
tany=- = y=tan" >
ST, T 12
2
cos 112 _ tan 13 -(2)
13 12
Let sin ™' E::.Th«e:n1 sinz:E:ﬁms::E.
635 G35 65
3 . 56
tanz = — Z=1lan
33 33
56 56
sin” =~ =tan”' -(3)
635 33
Now, we have:
L.HS. =cos ™ ]2+s,ir|'I 3
13 3
—tan” > ttan'> [ Using (1) and (2)]
2 4
5.3
=tan”' 12_4 tan”' x +tan” y = tan" 2
|_i 3 1 =xy
1274
a1 20436
48-15
3
= tan 1 36
33
—sin ' 2 _RHS [Using (3)]

Question 7:
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63 . 5 3
Prove tan' 22 =sin' — +cos ' >
13 5
Answer :
5
13

Letsin ' — =x. Then, sinx :i::-{:nﬁx:—.
13 13

Stanx=—=y=tan —
12 12

~—15 -1
o8 — =1 — (1
sm dan |_2 ( )

Let cos™ E = y. Then, cosy = % —siny= 3

. tan —i:> r=tan ' —
A I 3
4
. cos 1§=tan = -(2)

Using (1) and (2), we have

gl

R.H.S. = sin 'i+cos I
13

5
~tan"' >+ tan 14
12 3
5 4 )
1273 X+y
=tan”' 125 "'4 [tan"x+tan"y=tan"—}
[ I-xy
12 3
(15448
36-20
=lan'1ﬁ3
16
=[L.H.5.

Question 8:

+tan — =

=5

_|.I —II -1 Il
tan  —+tan  —+tan g

1
Prove 3 7 3
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Answer :

I

1 1 1
LHS =tan”' —+tan”'—+tan”' = +tan”’
5 7 3

8
+ +
. . T+
—tan"'| 27 |+ tan™ J [mn'rﬂan'v—ian'] Y
_-rll"'

DQ—L

_ tan1[138+187
- 391 -66
4{325J »
= tan T l=tan 1
325

~-T_RHS.
4

Question 9:

tan ' .\:=lms [I_t] xe[0, 1]
Prove 2 I+x

Answer :

Letx=tan’ 0. Then, J/x = tan@ = 0 = tan "' J/x,
l-x_1-tan’ 4
l+x  1+tan’ @
Now, we have:

=cos 20

R.HLS. = cos™ ['_ ]:lmS"(mszﬂ):lxm:ﬂ:tan‘]u";:L.H.S.
2 l+x) 2 2
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Question 10:

A A1+sinx ++1—sinx x i
=§. xe| 0,

cot -
Prove \I'II +5In x — Jl—mnx 4
Answer :
. Jl+sinx ++/1—sinx
Consider

J1+sinx —+/1—sin x

V1+sinx ++/1-sinx g
= [ } ( by rationalizing )

(\,"I+5in,x)1 ~(Vi —sinx)z

_ (1+sin x)+(1=sin x)+2,/(1+sin x) (1-sin x)

l+sinx—1+sinx
b '.lux-
_ 2c08’ =
_2(]+=JI 5in 'x]_l+cu3x_ co 5

2sinx sinx

. X x
2sin—cos—
2 2
= me
2

- L.H.S.= cot™ "r'”f"”‘”_sf“" :mt'l(mt' ]:" — RLS.
J1+sinx —+/1-sinx 2

=

-2

Question 11:

x-'1+x—~.1']—.1r:] 1 - 1

|
tan [ =———C08 X, ———Sx=|
Prove J1+x+~,|'r]—x

[Hint: putx = cos 26]

Answer :
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1 -
Put x = cos 28 so that & = — cos 'x. Then, we have:

LH.S =tan"["+"‘f—“’l_"’J

J1+x +41-

[ J1+c0s26 —+/1—cos "Ei]

J1+c0s28 ++1-cos28

i [\."ECUS‘{J —\I'rls.inzﬂ]

J2cos? 8 ++2sin? @
1 J2 cos@-2sind
V2 cosf++2sind
LCIS:E;' sind/ S 1-tan@
= fan
an.r?+a1n5' I1+tané
=tan™' |—tan™' (tan ) [ta_n" [ — ] = tan”' x—tan”’ _].-':|
1+ xy

E_Q:E—lcas" r=RHS.
i | 4 2

Question 12:

Answer :
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L)

] (- 1Y 242
Now, let cos™' — = x. Then, cosx=—=sinx=_|1-| — =i,
3 3 3 3

S
Sox=sin” V2 = Cos 1_ sin™! &

3 3
s LHS.= %sin'l % =R.H.S.

Question 13:

Solve 2tan ' (cosx) = tan"' (2cosec x)

Answer :

2tan”'(cosx)=tan”' (2cosecx)

o 2cosx N _ 42X
=>tan'| ——— |=tan" (2cosecx) 2tan”' x =tan” .
1-cos” x 1—x°
2eosx
—I:Er.:uswx
l—cos" x
Emsx_ 2

sinx  sinx
= CDSX =S8inx
—tanxy =1

8
X ==

4
Question 14:

S, 1=-x 1 _
tan' —— = —tan ]x,{x::-ﬂ]
Solve l+x 2
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Answer :

I=x 1 !
tan  ——=—tan Xx
2

l+x

1 xX—y
— tan ' 1—tan x:Etanlx tan ' x—tan ' y =tan"' }}

1+ xy

-

T o -1
——=—_tan Xx
4 2

Question 15:

st (tan'l x),

xl-::'l

Solve is equal to

X ] 1 X

(A) 1jl—:l:3 (B) 1jl—:l:3 (C) ‘Jl+x3 (D) ‘-jl+x3

Answer :

. X
tany=x=siny= —.
Let tan ' x =y. Then, V1+x

soy=sin” [

X - A X
= tan"'x = sin
wl+x3] [x.'1+.r]j

sin(tan 5 .'r) =3in (sirﬂ

Jlixf]z Jljf

The correct answer is D.

Question 16:
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Solve gjp ! (1-x)-2sin"' x= T, then x is equal to

ol 11 1
A 2B 2©0D 2
Answer :
sin'][l—x]—lsln 'x:g

— ~2sin"' x = ;—sin" (1-x)

= -2sin"' x=cos”' (1-x) (1)
Letsin 'x =60 =5inf =x=cosf =+1-x".
. B=cos’ [u'l—_x'!,

sosin”' x=cos™ (\."l —xl)

Therefore, from equation (1), we have
—2cos ' (1? [—x° )= cos ' (1-x)

Put x = sin y. Then, we have:

~2cos” («.ll'l ~sin’ }') =cos ' (1-siny)

= —2cos ' (cos y)=cos ' (1-siny)
= -2y =cos ' (1-siny)

= 1—siny = cos(—2y) =cos2y

= 1-siny=1-2sin’ y

= 2sin’ y—siny =0

= 5in}-'{25in_}'—1}:{]

= siny=0o0r —

b | —
D | —

Sx=0o0rxy=
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¥ =—

But, when B , it can be observed that:

= —sin
=-Z:TLRHS
2
) 1
A
2 is not the solution of the given equation.
Thus, x = 0.

Hence, the correct answer is C.

Question 17:

g Xx=¥

tan”' ( ]— tan
Solve Y Y+ Vs equal to

T
A) 2(B). 3(C) 4D) 4

bIx bIx =3

Answer :
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A x Lx-
tan”' —tan"' 2=
¥ X+ y

=tan~'

=tan”’

=tan~’

=tan”’

Hence, the correct answer is C.

B
HEE
x(x+y)-y(x-y)

y(x+y)
y(x+y)+x(x-y)
I y(x+y)

fa -
X xy-xp+y
(x4 p7+x" —xy

2 el
X +,1,?]=m" |1=E
.\xz+y 4
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tan”' y—tan" y=tan"

X-—y
I+ xv



