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2 — Inverse Trigonometric

sin '(—%)

Find the principal value of

(. | . (= 2 n
—— |=y. ——=—sin| — |=sin| ——|.
L 2 ’ 2 6 6

Let sin™’ Then siny =

Answer

We know that the range of the principal value branch of sin"tis

|nx [ e
| 272 \ 6J g

and sin °

Therefore, the principal value of

Find the principal value of

Answer

J = VL
Let cos '[—} =y. Then, cosy=—= cos(—).

We know that the range of the principal value branch of cos 'is

[0, ] and cos [EJ = ﬁ
6 2
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|{Vﬁ] . T
COs —] 8T
2 6

i

Therefore, the principal value of

Find the principal value of cosec™ (2)

Answer

Let cosec™! (2) = y. Then, LS

We know that the range of the principal value branch of cosec™! is L

cosec ' (2) is 2
Therefore, the principal value of ‘ 6

tan " (~V’§)
Find the principal value of :

Answer
' s n
Let tan '(—\/3) = y. Then, tany = —/3 = —tan e tan{— ;J.

We know that the range of the principal value branch of tan~'is

T m
=

l,’ ' n\
| — and tanL-:J is —+/3.
\ <« <) D

tan '(v'g) is
Therefore, the principal value of ' .
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7

1
cos ‘ —;}
Find the principal value of -
Answer
i ] . 1 (m) S (2w
Let cos ' | —— |= y. Then, cos y =——=—cos J =COS( XT—— |= cosL !
\ 2 2 3 3 3

We know that the range of the principal value branch of cos 'is

[0,7] and cos (ZTR l -}

3 ) 2
d 1Y, 2nm
cos | —— |18 —
Therefore, the principal value of </ 3
Find the principal value of tan~! (—1)
Answer
(1) [ =
tany=-1= —tan’ — |: tan| —— |.
\ 4 J \ 4 J

Let tan™* (=1) = y. Then,
1

We know that the range of the principal value branch of tan™ " is

A [ m)

4
\——.—[andtan‘——’:—l.
L2 2 . 4

tan”'(-1) is Ly
Therefore, the principal value of 4
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“(3

Find the principal value of

Class XII

Answer

2 [n]
- = S€C 5
(3 6 )

-1
Let sec | =
N

/3

V3
We know that the range of the principal value branch of seclis

5
] = y. Then, secy =

o]

.
[0, ] —{:]:- and sec (nJ ==
2 6)

\

'»...ﬂ‘

Therefore, the principal value of

4 i~
cot (\/3)
Find the principal value of :

Answer

Let cot '(\5): y. Then, cot y =+/3 = cot ‘ g ‘

We know that the range of the principal value branch of cot=! is (0,n) and

{
COil E |: \-'|3.
L6

cot™ ( \-'E] 15 TE: :

Therefore, the principal value of
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cos”' [— ]
Answer

Find the principal value of
1 1 I T ) T 3n
Let cos™ | ——= |=y. Then, cos y =——==~-co0s IJZCOS K—I = CoS| — |.
2 t)

) e

J2 V2
We know that the range of the principal value branch of cos'is [0,n] and

(3n) I

=
\ 4 ) V2

cos =
3n

is —.
4

~J
~— —

1
cos"(— =
L2

Therefore, the principal value of

cosec”' (—\E)

Find the principal value of

Answer

()
=cosec| —— ’
/ \ 4)

T2

| ~ ™ 7{

Let cosec (—\;2) = y. Then, cosec y = —2 = —cosec‘ 1
-

We know that the range of the principal value branch of cosec ' is

‘ —gg} —{0} and cosec[—g}: oy

o~ L

Fm L i T
cosec '(ﬁ\"?_) is —-
Therefore, the principal value of ' '
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Question 11:

tan ' (1)+cos '[—%)ﬂ;in '[—%]

Find the value of

Answer

Let tan”' (1)=x. Then, tanx=1=tan "

Ian"(l)=;t

Let cos™ | - : = y. Then, cos y =~ l = ~cos(n)=cos[n— n)=cos[2"].
) 2 3 3 ¥
Let sin"(~ l)z:. Then. sinz = - l =—sin(#}=sin[— RJ
2 2 6 6
[ of 1 L
stan”' (1)+cos ™| —— [+sin”'| ——
2 2

_r.2n x

4 3 6
_3n+8r-2rn _9m 3n
12 12 4

Question 12:

g

of Answer

Find the value
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wal LY . on , 1 . (=)
Let sin”'| — | = y. Then, siny =—=sin| —
\2)" 752 6
calt LY #
sin l_)J:
L2 [§]
1l il 1 T 2 ® @wm 27
cos | — |+ 2sin \—’:—‘—:—qh—:—
L2 ) \2) 3 6 3 3 3

T g 18
0<ys<nm Rt 2
(A) (B)
T c: 1y
O<y<m zh1 2
(©) (D)
Answer

It is given that sin~! x = y.

o2
oS

We know that the range of the principal value branch of sin~! is -

T T
~——<y<—
Therefore, 2 2
tan"' /3 —sec ™' (-2)
Find the value of : is equal to
T T 2n
3 3 3
(A)n(B) “(C) “(p) ~
Answer
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-1

- = n
Let tan” +/3 =x. Then, tanx = V3 =tan

|
o4
t2 |32
—

We know that the range of the principal value branch of tan' is [

T
S tan : \,’E =—

3
-1 s T b n
Let sec™ (~2) = y. Then, secy=-2=-sec 3 =sec n—} = sec 3

We know that the range of the principal value branch of sec™ is [0.r |- {%}

~
.sec” (=2)= %

— 5
Hence, tan~' |3 |—sec™' (-2 ey,
(\3) 25
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” ) ‘. 3 1 1
3sin”' x=sin"'(3x—4x ) .rf.:|:——. —

=

Prove

Answer

A ; % 3 |
3sin ' x =sin '(gx—4x' ) xe|:—;.

—

|

B | —

To prove:

Let x = sin@. Then, ™M *= 0.

We have,

sin '(3x—4x*) =sin ' (3sin@—4sin’ @
R.H.S. =<‘.m ( X X ) Sin ( sSin Sin )

=sin ' (sin36)
= 36
I

=3sin  x

= L.H.S.

ry
Prove -
Answer
-~ | 1/ 3 A ) [ ]
3cos” x=cos ' (4x —,n'). x€| =, I
To prove: =

Let x = cosB. Then, cos™! x =6.

We have,

Maths
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RHS.~co8" (431'j -3.1')
=cos ' (4(:05#j & - 3cos 6’)
=cos ™' (cos30)
=30

=3cos 'x
=L.H.S.

Question 3:

Chapter 2 - Inverse Trigonometric Functions

-] 2 =} -1 l
tan — +tan 7—=tan =
Prove 24 =
Answer
t | 2 -1 — =1 l
an — <4 tan _,——tan Y
To prove: 24 -
, 2 7
L.HS.=tan' —+tan"' —
11 24
2 7
11 24 - . L X+
=tan~ <1 tan 'x+tan ' y=tan ' —
B 2 . 7 . ]—_t:'p
11 24
48+ 77
24
=tan | —11x2
11x24-14
11x24
48+ 77 12 |
=tan"£=tan"—5=tan"—=R.H.S
264-14 250 2
Question 4:

Maths
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,7t -1 I -1 1 = -1 31
Ztan ;+tan —=tan —
Prove - 17
Answer
1 1 31
2tan";+tan"—:tan']—
To prove: - 7 17
| 1
L.HS.=2tan'—+tan™'—
2 T
|
o T
= | o 2
= tan"' —2—+tan"' — 2tan' x = tan™’ -
{ I\“ 1-x°
] o -
\2)
l-ln"LHan"—
d ‘/3\‘
'\4J
4
=tan”' —+tan”’
& |
4 1
379 X+y
—tan ' —=—1 tan ' x+tan”' y=tan' —=
]_i.l 1-xy
3 17
‘(28*3\'
)
= tan ' =
‘ 21—4\|
\ 21 )
31
=tan ' —=R.H.S
17
Question 5:

Write the function in the simplest form:

G Vl+x -]
tanm ——, x =0
X

Answer

Maths
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,~J1+.r:—l

X

tan

Putx=tanf@ = 0 =tan ' x

\/'1+\ . .\Jli«lanzf?-l
CLtan =tan"'
tan &
ta (secﬁ"—l] (I—cos@]
tan £ sinf
2sin’ f
=tan”'| —=—

a
2sin — cos
-

Question 6:
Write the function in the simplest form:

tan . |x|>]
|

Answer

tan ' I , |x>1
x =1

-1
Put x = cosec 8 = 6 = cosec ™ x

2 tan~'

| |
xt -1 Veosec’d -1

= tan '( : J=tan '(tan 6)
coté

S tan

. L . I L
—O—COSCC .‘—;—SCC X COSe€C X +SeC X -5

P

Question 7:

Write the function in the simplest form:

Maths
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| [1—-cosx
tan — |, x<m
| VI+cosx

Answer
| [1—cosx
tan —— |, xX<m
l+cosx
/ - 2sin” -
| (1—cosx | 2
tan ]— = tan _
+COS X 2 X
2cos”
2
. X
sin
1 ) 4 X
= tan = |=tan tan —
X 2
cos
9
-— -\'
9

Question 8:

Maths
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Write the function in the simplest form:
. [ COS X —Sin x
tan™ | ————

- ) O<x<m
CoSx+S8inx

Answer

[ cosx—sinx
tan™! | ———
COSX +Sinx

| sinx
= tan-t COS X
sinx
1+
COSX
. l—tan.rJ
|+tanx
-1 -1 T S -1 &1
=tan”' (1)—tan™' (tanx) {tan — =tan"'x—tan”' y
_'\"“‘.’
T
=——X
4
Question 9:

Write the function in the simplest form:

1 X

tan —_—, |.\'|<ﬂ'
a —x
Answer
-1 X
tan
2 2
w =X

) x ., o if
Put x=asinfd = —=sin? = & =sin '[—]
a a

a o _.[ asind ]
C.tan” ———=tan —

va' -x* a —a“sin“ @
—(an'[ asin@ J_wnl[‘asiné)]
av1-sin® @ acos@,

=tan”' (tan#) = O =sin"' =
d

Maths
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Question 10:

Write the function in the simplest form:

3a’x-x' -a a
tan"' ——|,a>0;, =<x<—
a -3ax’ \/:» \ﬁ
Answer
L[ 3a*x-x°
tan” | ————
a —3ax’

x X
Putx=atanf = = =tanf = & =tan™"'
a a

L[ 3d*x-x° [ 3a* -atan@-a’tan’ @
tan” | ——— |=tan
a’ —3ax’

a -3a-a’tan’ @

1 3a’ tanf - a’ tan’ @
= tan ) - =
a —3a tan” @

= i (3tan @ —tan’ 0}

1-3tan’ @
=tan"' (tan30)
=30
=3tan”' =

Maths
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Question 11:

Find the value of

Answer

. Then,

Question 12:

cot(tan 'a+cot
Find the value of

Answer

cot(tan‘l a+cot™ a')

g e ai ]
tan '[Ecos[Zsm ];

| : i {n]
= sinx=—=sin| — |.
2 2 6

-
=]
=
 —— 'T' (]
(]
=
i
Y
-3
2.
=]
LR
b |
|, S
| I |
Il
3
]
e
[
o
=
w
—
b2
x
|
N’
e

IH)

T -1 -1 T
=cot| — tan x+cot x=—

2 2
=0
Question 13:

1. -y
tan—l sin ' ——+cos ' ——|. x| <1, y>0andxy <]

) pl 1+ x~ 14 y°
Find the value of - '

Answer

Let x = tan 6. Then, 6 = tan~! x.

Maths
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: 2x . af 2tan@ \ . :
s.sin™ — =sin '[—, =sin '(sin26)=20=2tan 'x
1+ x° | +tan- &

Let y = tan ®. Then, ® = tan'y

| T 1-t
- cos™ —2 = cos [ = ¢]—coq (cos2¢)=2¢=2tan"'y

1+ y° 1+ tan”

1l . 4 2x 1-52
. tan—| sin —+ COS -
2 1+ x° l+y‘

=tan%[2tan 'x+2tan 'y]

= tan [tan A X4 tan'l }.v:l

= tan [tan ' [ XY H
1-xy

X+ y

1-xy

Question 14:
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; e 1 i
sm(sm §+cos x] =1
If , then find the value of x.

Answer

) e 1] )
sm(sm '§+cos'x =]

:sin(sin l—l-]cos(cos ‘x)+cos(sin ‘l)sin(cos ' x) =1
\ 3 3 i 5
[ sin( A+ B)=sin Acos B+cos Asin B |

1 sepd Vi 34
= —XX+C0s| SIn  — 'sm(cos x)zl
5 5)

x IR y i
:>§+cos(sm g)sm(cos x)»-l : (1)
. a1
Now, let sin G y.
;9 1" _2V6 (246
Then, smy=;:cosy= 1- = g = y=cos |—|

o] | 2+/6
ssin'==cos”’ s . 42)
5 5
Let cos ' x=z.

Then, cosz=x=>sinz=+1-x" = z=sin '(\/l—x:').

s.cos ' x=sin '(Jﬁ) -{3)

From (1), (2), and (3) we have:

—'z-+cos[cos : —Z—\SIG—J-sin(sin' v1-x° ):l

2
:>§+'\5/€‘\/1-x3 =]

;>.\r+2\/€\/1»——.\'i =3
= 2J6N1-x* =5-x

On squaring both sides, we get:

Maths
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(4)(6)(1-x")=25+x"~10x
= 24-24x" =25+x" —10x
= 25x" —10x+1=0

= (5x-1)" =0

= (5x-1)=0

D x=—
5

Hence, the value of x is 5

p x=1 g x+1n
+tan  ——=

tan

If x—2 x+2 4 then find the value of x.

Answer

Maths
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-1 .\’_l -1 .\‘+]
+ tan
x—2 x+2

_*
4

x-1 x+1
> 2 s X+y
=tan| 2= Xts __|__ [tan" x+tan” y=tan" —=

()]
| :(‘\-- )(x+2)+(x+1)(x- z)} K
| (x+2)(x-2)—(x-1)(x+1)

i T O E —.1'—2:| T

1—xy

4
x¥*-4-x*+1 | 4

-
—

L[ 24 —4] -

4 4=2x*
= tan {tan . J = tan —

L]

1
iﬁ.

Hence, the value of x is

; |( 3 21:)
sin”'| sin=—
3

Question 16:

Find the values
of

Answer

: .( . Zﬂ:J
sin”'| sin—
3
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m o

L)

" _[ :|
We know that sin~! (sin x) = x if 2 2 , which is the principal value branch of

sin”*x.

Here,
[ . 2m)
5in smTJ
Now, ' ~ * can be written as:
A 5 | 27 ) Y O T |-n =
sin~ | sin =sm | sin| w- ' =sin |sm where - ;
- - -; 2 2 0]
J ) 3 /] \ J L2 2
Ceoaflo 22 saf . ®E) X
S.sIn |smTJ:sm ]Ism— =—
\ 3 3 . 54 3

. ( 3n ]
tan tan—
Find the values of \ ;

Answer

( 3m)
tan '| tan —
\ T )

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

in [—n TI:]
g — =
4 2 2

tan '(tan E—]
4

Now, can be written as:

{ > ey 4 3\
tan"ttanﬂjztan‘|:~tan(‘—nJ]:tan"[—tantn—ﬁﬂ
.4 : 4.
=tan"'| —tan = | = tan"’ tan[—i] where —Ec—:(_—n. E)
4 4 422
.( SRJ 4 [—n) -n
Jotan tan — |=tan tan| — | |=
e 4| a

Here,

Maths
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Question 18:

& a3 03
tan| sin ;+cot 5
Find the values of

Answer
L . — 4 5
sin' ==ux sinx="=cosx=+1-sinx=—=secx=".
Let 3 . Then, 5
3
stanx =+/sec’ x—1= __I:I
X
Jx=tan —
4
. sin”’ 3 =tan " 3 (i)
> - -
3 2 i ]
Now, cot ' —=tan"' = (ii) {t.m '~ =cot J
2 3 X
Hence, tan (sin’l Z +cot™ i]
5 2
| A : ; -
= tan| tan Z+tan = [Using (i) and (ii)]
' 3
3 2
_..._
X4y
= tan| tan"' 33 tan” x+tan”' y = tan ' 22
_3.2 1-xy
4 3
-1 9+8 J
= tan| tan
12-6
_l

Question 19:

Maths
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: ( Tn ]
cos '| cos—
Find the values of 3 ’is equal to

™ s

) @ °(

Answer

A

ol
3

(D)

x|,
We know that cos™! (cos x) = x if\ [{ n] , Which is the principal value branch of cos

X.

n
—gXE [(), n].
Here,
1 Tn )
cos ' | cos— |
Now, ) ’ can be written as:

7 -Tn in :
cos”' (cos 2 ] =cos’' (cos Tj =cos’’ [cos[Zn ——(’—H [cos(2m+x) =cos x|
n

-

I SN Dn
] where = e [0, x]

, i Tn | ; 5t 5m
COS— | = CO0S COs J =—
\ 6 i \ 6

.. COS

O";;;‘

A

-The correct answer is B.
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. [ , - NE (3n "
.'.sml» —sin =sin| —+ ]:sm\ J:sm‘ ‘:I
.3 \2 /) \ 3 L6, 2)
The correct answer is D.
NE af i
§in| — - sin fﬁJ ’
3 | 2 /
Find the values of : "“is equal to
1 1 1
2 3 4
(A) “(B) " (€) (D)1
Answer
. 1 I(_I \ . _1 . 1 . - 3
sin” | — [=x sm.r—T——smg—sm s
Let v . Then, - 4

¢ {—n n}
sin~tig | —;=
2 2

We know that the range of the principal value branch of
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.( 137 )
cos ' | cos—
Find the value \ 6 )
of

Answer ‘e [0. 7:]

-1

We know that cos (cos x) = x if , which is the principal value branch of cos -
X.

13n

—=¢|0, x].
Here,
,[ I3n}
cos cos?
Now, can be written as:
; 13 . T : (m) . 3
Cos | Cos J=cos cos‘ 2n+— | [=cos cos‘ ‘ . where e[().n].
\ 6, L 0 L6 ) 6
. .( 13w ) ; EAVIE
. CO0S | cos— J:cos cos } =—
L D \ 6, 6
: 1
|/ \'
tan '| tan—
Find the value \ 6 )
of
Answer

Tom
X €| ==,
-1 2 2

We know that tan (tan x) = x if , which is the principal value branch of

tan ~1x.
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EQ_EE
6 3* B.f

Here, -

Tn
tan '[tanFJ
Now. can be written as:

‘ 5
tan ' (tan 7—:] =tan”’ {lan(Zn —%H [tan(?.rc —x) = —tan x]

[ (5n] : ( 57t’] : [ 57(]
—tan| — [|=tan'|tan| —— | |=tan'| tan| n—
L 6 \ 6 6
N (n\ T [ T n]
tan| — ||, where —e| ——.—
i 6J 6 | 272

{ 7 , ?
S.otan tan—n]——-tan '[tan£]=£
\ 6 6/ 6

Question 3:
W 24
2sin”' ==tan' =—
Prove S 7
Answer
-y . 3
Let sin” =—=x. Then, sinx=—.
5 5
=cosx=,(l-|=| ==
2 35
3
stanxy =—
4
3 sl ' 3
SLX=tan —=sin" —=tan  —
4 5 4

Now, we have:
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. 3
L.H.S.=2sin"'==2tan™ =
5 4
3
2x— 2y
=tan ' 4 [2tan'x=tan'l"‘,j|
2 -

16
=tan"’ B R.H.S
7
Question 4:
sy 8 SRR T 477

sin —+sin —=tan —
Prove S 36
Answer

2 ) -
Let sin-lizx, Then, sinx=iDcosx: l—[ﬁ = '.._25 =l_3_
17 17 17 280 17

| oo

8
stanx=-—=>x=tan"
15 1

wn

aeint S ot 2 (1)
17 15

Ll

Now. letsin™

wn

| 2

3 E
Stany=== y=tan
4 +

. D 3
S.8In  —=tan  —
5 4

Now, we have:

. 3 Y
=y. Then, siny==-=cosy=_(1- = - =—,
] Y=35 ] 5 5 5

Maths
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- . . 8 o S
LHS.=sin" —+sin" >
7 5
8 3
—tan”' > +tan' >
15 4
8 * 3
—tan' 134
l—-8 y3
15 4
. [ 32+45)
= le0-24
2T
=tan” —=RHS
3
Question 5:
K. 2] 2 .33
cos S+COS T =Cos =
Prove - ~ -
Answer

[Using (1) and (2)]

| | X+ )

{lan 'x+tan"' y = tan

‘J

1-xy

Chapter 2 - Inverse Trigonometric Functions
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. 4y
Letcos ' — =x. Then, cosx=—=sinx= I—[—] =

|

I

Slanx=—=—x=tan

£|lw | b
| W

(1)

a12 12 ;
Now, letcos' — = y. Then, cos y = 13 =>siny=—.

|

a4 g
S.COs”T —=tan
5

| e

—
d

5 I -
Lany=—>=y=tan"
¢ 12~ 12

2 5
. COS EL tan ' k)
13 12
5
Letcos™ =8 =z. Then, cosz = E::>sin: - 6.
65 65 65
56 56
tanz = —> z=tan
33 33
3 N
cos”’ 32 =tan"§ (3)
33

Now, we will prove that:

—
o

L.H.S.=cos ™' —+cos

o 3

(5]
—
L

=tan"' =+ tan [Using (1) and (

=
=

3
o | : X L X4y
= tan '—4—]—25— [tan 'x+tan” y = tan '—“—}

= tan 2 [by (3)]

Maths
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Question 6:
0 Y i IR L
cOs —+SIn —=s8In  —
Prove S 65
Answer
i fd : > 3 3 16 4
Let sin” = =x. Then, sinx===cosx=[1-|=| =.[—=-.
5 5 5 25 §
3 53
Slanx=—Sx=tan  —
4 4
3 3
. ]~ | ~
s.8in” —=tan" — sl
5 4 ( )
12 12 : 5
Now, letcos — = y. Then, cosy=—=siny=—.
13 13 13

5 a5
SLtany=—= y=tan —
- 2 12

I'- —
12 15
S.Co08 —=tan — sl 2
13 12 ( )
5 3 :
Let sin”' . z. Then, sinz = 54 = C0SZ = E’
65 65 65
56 56
stanz = = z=1tan
33 33
5
~sin™ 28 = an~ 26 «(3)
65 33

Now, we have:

Maths
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L.H.S.=cos™ = +sin”’ i
=lan"i+t 48 I:Using(l)and(Z)]
12 4
3.3
=lan"lA2 .3 lan"Jr+tan“'_\v’=tan’|u
o33 I-xy
12 4
; 20+ 36
= tan
4815
1 56
= tan
33
56
s 120 . »
=sin™ 2= R.H.S. [Usmg (3)]
Question 7:
Y- JT L
tan —=s8In —+4cCos E
Prove 3 -
Answer
i N ; 5 12
Letsin” —=ux. Then, sinx=—=>cosx=—
13 13 13
5 4D
tanx=—=>x=tan"' —
12 12
5 5
sin”' —=tan™' — (1
13 12 ( )
Let co "§=\ Then. cos ) -g:sm\ —i
5 5 5
4 L4
tany=—=>y=tan  —
3 3
3 i
cos' —=tan"' — (2)
h]

Using (1) and (2), we have
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Class XII
5 iy D 3
R.H.S.=sin" —+cos  —
13 5
) 3 1 4
=tan —+tan —
2 3
5 \
1273 X+
=tan”’ % {tan 'x+tan™ y=tan" —= }
A" I-xy
12 3)
[ 15+48)
= tan |
\36_20 F
3
=tan"
=L.H.S.
Question 8:
41 o | =441 51 57
tan” —+tan  —+tan +tan” —=-
Prove 7 . 8 4
Answer
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L.H.S. = tan 'l+tan 'l+tan l-{-ta
5 7 3

1
8
1 1
+ +
—tan”'| 27 |[+tan™ J |:ian X+tan” 1—tan']+:}

m....

3
=tan™ | 17 2-’}

17 23
(HS+]8?
391-66

(325 2 o
=1an ﬁ =tan |

e = RS,
4

Question 9:

tan”' Jx =%c.os"[:; VJ. xe[0, 1]
v

P

Prove
Answer

Let x=tan’ @, Then, vx =tan@ = 0 = tan "' x.
Cl-x 1-tan’@ _

0s 20

“T+x 1+@n’@
Now. we have:
l —

J:lmf%ummﬂ:1«29:9:Um4 x=L.H.S.
1+x) 2 2

R.H.S. —lcos [
2
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Question 10:

JI+sinx +v1-sinx | x n
2;. xe|0

t ‘[ L]
Prove Jl +sin x — Jl —~sinx

T4

Answer

J1+sinx ++/1-sinx

Consider

J1+sinx —+/1-sinx

-+

(v’l +sinx ++/1 —sin.r)

3 (by rationalizing )

) (\/l +sinx)2 —(\/1 —sinx)h

_ (1+sinx)+(1-sinx)+ 2J(l +sinx)(1-sinx)

I+sinx—1+sinx
2 2 X
V1-sin’ 2¢08" —
2(I+ 1—sin x)_l+cosx_ 0 ;

2sinx sinx

.oX X

2sin —cos—
2 2
X

= 0t —
2

+ LH.S. = cot™ JI+sinx ++1-sinx =cot"(cot"]=x=R,H_S_
VI+sinx —1-sinx _ 2

-t

o

Question 11:

tan"[\”‘”ﬂ_ l—x] n 1 ",
Prove ViZx+il=x

Answer

[Hint: putx = cos 26]
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1 g
Put x = cos 2# so that # = > cos'x. Then, we have:

L.HS.=tan™
[Jl+x +Jl—x

- tan™! V1+c0s26 - J] — 0826
JV1+¢0s28 ++/1-cos 28

tnq[\@coftl—JBanﬂj

R J2cos? @ ++/2sin’ @
it J2cos@-2sin@
x6c050+ \Esin )
i “_I(cos{?—sin(?J_tﬂn_.[l—tan(?]
cos@+sind l+tan&
=tan”' 1-tan"' (tan @) [tan" [ = ] =tan"' x—tan™' 1}
1+xy
L . —lcos" x=RHS.
4 4 2
Question 12:
9_1;_ gsin‘ll: 2sm'1 —2\5
Prove 3
Answer
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Now. let cos '%=:r. Then. cos.r=%:>sinx= 1—(—

L 2V2

22 2
3

1 _—

2 al
SLXx=8in"' ——=>008" —=sin
3 3

23

S LHS. = % sin = R.H.S.

Question 13:

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

2tan”' (cosx)=tan™' (2cosecx)

4 2cosx " ¥ i 25
=tan”'| ————— |=tan" (2cosecx) 2tan” x =tan” ——
l-cos“x 1-x°
2cosx
—————=2cosecx
l-cos” x

2cosx 2

sin“x  sinx
= COSX =SInXx

—tanx=1

s
S X=—

4
Question 14:

4 1= 1 &

tan”' ——=—tan ' x,(x>0)

Solve |+ x 2

Maths
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Answer
1=x 1 |
tan  ——=—tan X
+x 2
[ [ I 1 I [ P XV
—>tan 'l-tan x=—tan  x tan “x—tan ) =tan
2 1+ xy

x 3.
= —=—tan X
4 2

L

i T
=tan x=—
6

T
= x=tan—
6

X = ﬁ

Question 15:

in(tan™ x), 1
sm(an x) |x|< is equal to

X ] 1 X
(A) \/I—x" (B) \/1—,1“ (©) \/I+.r" (D) I+ x°

Solve

Answer

: X
tan y = x=>siny = :
NI

Let tan”™* x = y. Then,

PR | X =1 B | X
S y=8in" | ——== |=> tan” x =sin ( J
[ I+ x° ] VI+x°

X ]_ X
\/l+.\': \/l+_\‘:

sin(tan'I x) = sin[sin'
The correct answer is D.
Question 16:

sin”' (1-x)-2sin" x=
Solve

o=

, then x is equal to

Maths
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1 1 1
0.5 b3 2
(A) “(B) ~(€)0(Dd) ~
Answer

sin”' (1-x) - 2sin”' x =

(SR

—

youfiodlly sy
= -2sin”' x = S —sin "(1-x)

= -2sin" x=cos™' (1-x) (1)
Letsin'x=60 = sin@ =x=> cos@ =+1-x7.
@ =cos”’ (\/l —.\'3)

- - - 2
s.sin”' x =cos '(\!I —.\")

Therefore, from equation (1), we have

—2cos '(ﬂ)z cos ' (1-x)

Put x = sin y. Then, we have:

-2¢co0s”! (,fl ~sin® y ) =cos™' (1-sin y)

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

= 1—siny =cos(-2y)=cos2y
=1-siny=1-2sin’ y

= 2sin’ y—siny =0

=>siny(2siny-1)=0

A |
=>siny=0or 5

Sx=0o0rx=

19| —

xX=-—
But, when <, it can be observed that:

Maths

Page 39 of 38



Class XII Chapter 2 - Inverse Trigonometric Functions

o

is not the

solution of the given equation.

Thus, x = 0.

Hence, the correct answer is C.

{ \
B i 4 X=
lan l —lan
\ )V ) +y.
Solve is equal to
r ® = 3
2 3 4 4
(A) “(B). “(C) (D)
Answer

Maths
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] X = | b ""
Lan —lan
57 X+y

X _x-y
—tan”' | — 2 XY tan” y—tan” y=tan"
P x][:—y] I+xy
| W ix+y,
[ x(x+y)-y(x-y)
- y(x+y)
y(x+y)+x(x-y)
y(x+y)
2 ; 2y
_tan | XYty |
v+ +x —xy )
=tan” | Y |=tan'1=2
4

WX+

Hence, the correct answer is C.
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