Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

()

Find the principal value of \
Answer
(] I . (= : n
k—-)— =Y. —5 =-sin| = |=sin| ——|.
Letsint\ </ Thensiny = ~ - -

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

o z} (_zj__l
L 22 and sin 6 2

sin '[— ]ls —=
Therefore, the principal value of “

AN, e
o4
[ —

cos
Find the principal value of \
Answer
(3 ” 3 (n
Let cos'| — |= y. Then, cosy =—=cos| — |.
2 ] =79 L6

We know that the range of the principal value branch of cos tis

' 3
[0,n ] and cos [E] = i
6 2
cos (
Therefore, the principal value of »

Find the principal value of cosec™ (2)
Answer
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T
cosecy=2= cosec(g].
Let cosec™ ! (2) = y. Then, -

o R
o

- —{0}
|
We know that the range of the principal value branch of cosec™tis l~ }

HiFancs T
cosec (2)is —.
Therefore, the principal value of

tan”’ (—\,6)
Find the principal value of

Answer

Let tan '(—\/3) = y. Then, tan y = —/3 = —tan T: - tan[— :J

We know that the range of the principal value branch of tan"1is

{ 3\ 3
TR ()
L——.— and tan[——J 1s —+/3.
2 2/ 3

J

-

1 fa\ s
tan (v'3) s -
Therefore, the principal value of :

w| N

|

1
COS —;
Find the principal value of e
Answer
A . ] (m) " on 2
Let cos ' | —— |= y. Then, cosy=——=—cos ;-J=cos T—— |=cos| — |.
\ 2 2 \J 3 3

We know that the range of the principal value branch of cos tis

- —]_

?1

2x )

-

[0,7 | and cos

N .

cos '[—
Therefore, the principal value of .
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Find the principal value of tan™t (—1)

m (=
tan y = —1 =—tan[—] =tan| ——J.
4 \ 4

Answer

Let tan™? (-=1) = y. Then,

We know that the range of the principal value branch of tan"lis

l?- ” R i ’t LY
and tan{ . J =—1.
. 4

Fy

|\—E~EJJ
A @ T

tan™' (1) is —=.

Therefore, the principal value of 4

&l
M

sec '[
Find the principal value of

Answer

af 2 2 m
Let sec™ \/-_ = y. Then, secy =—==sec ik

V3 NE]

We know that the range of the principal value branch of sec lis

[().n]—{%} and sec [—:—] = \%

<o
—

e

A

sec"[
Therefore, the principal value of

. L cot ’(\46)
Find the principal value of /

Answer

Let cot '(\E');v. Then, cot y=+/3 =c0t[§].

J
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We know that the range of the principal value branch of cot lis (0,n) and

E
CO((EJ - \IG.

col"(\g', is n
Therefore, the principal value of 6

cos"(—

51—
e

Find the principal value of

Answer

2

We know that the range of the principal value branch of cos tis [0,n] and
[' 37t1 1

Cos| — |=——F=

\4) 2

V2 \4 \ 4

\
Let cos"[—L]z_\r. Then, cos_v:—%:—cos(ij:cos(ﬂ—gj 005(3—1{).

Therefore, the principal value of

) o cosec™ (—\6)
Find the principal value of
Answer

)
= cosec| —— ’
/ 4

I fa -qe ( 7[ \
Let cosec (—v2) = . Then, cosecy = —2 = —cosec’ 2
-

We know that the range of the principal value branch of cosec lis

‘—E.Ejl —{0} and cosec[—%}z—\/—f.

, N
cosec '(—\5) is ——.
Therefore, the principal value of ' |
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Question 11:
| | I ‘ 1 l
tan"' (1)+cos™ | == |+sin"'| ——
Find the value of < B
Answer

Lettan™' (1) =x. Then, tanx =1=tan :

~tan” (1)="

Let cos™ E = y. Then, cos y =~ l = —C0S 7t):cos n—njzcos[zn ;
2 2 3 3 3

_,[ l] 2n

LeosT | —— ===

2 3

Let sin"(— lJ::. Then, sinz = - l =—sin(¢}=sin[— nj‘
2 2 6 6

~tan ' (1)+cos '[—l)+sin '[—1]
2 2

_n,2n_=n

4 3 6
_3n+8n-2x 9m 3x
12 12 4

Question 12:

(5)2(3)
cos | — |+2sin”'| —
Find the value of 2 2

Answer




Class XII Chapter 2 - Inverse Trigonometric Functions Maths
1 | m

Let cos™ (—) =x. Then, cosx=—= cos(——J.
2 2 3
A\

=

s P 1 R
y. Then, sin y =—=sin| — |.
A2 6

—
e’
—
2,
=
RS
b | —
. S W
I

Question 13:

Find the value of if sin”! x = y, then

n n

Osysnm ;S‘<;

(A) " (B) =~ “

n n

O<y<m kL
(%) B (D)

Answer

It is given that sin"tx = y.

We know that the range of the principal value branch of sin"lis [

<y<

wl:l
oA

Therefore,

Question 14:

L)
Find the value of ( ")is equal to

w A
C
~

=z
(A)n (B) 3 (C)

Answer
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. . - n
Let tan'+/3 = x. Then, tanx = .a:tan3.

. 5 g ; . (-mm
We know that the range of the principal value branch of tan ™' is [T,;J,
- =
stanT' 43 ==
3
o T T 2n
Let sec™ (—-2) = y. Then, secy=-2=—sec 3 =SeC| T— 3 J = sec 3

We know that the range of the principal value branch of sec™ is [(JJ: ] - {%}

Hence, tan™' (w".?) —sec” (-2) =
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Exercise 2.2

]

Question 1:

: ; % 3 |
3sin ' x =sin '(3.\‘—4.\" ) .\'e[-;,

=
Prove e
Answer
o At 3 1 1
3sin ' x =sin (a.r—4x'). XE|l——, —
DA,
To prove: e

Let x = sinBO. Then, sin”' x=6.

We have,

RH.S. _sin '(3x—4x") =sin '(3sin0—4sin’ )

=sin "' (sin30)
= 360
=3sin"' x

= L.H.S.

Question 2:
2 ]

3cos ' x =cos '(4.\”—33‘), xe[—, I]
Prove 2

Answer

“

3 |
3cos™ x=cos™ (4x" -3x), xe[;, I]
To prove:

Let x = cos@. Then, cos™ ! x =6.
We have,
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R.H.S.=cos™ (4x” - 3x)
=cos ' (4(:053 6 -3cos 9)
=cos ™' (cos38)
=36

=3cos 'x
=L.HS.

Question 3:

5 2 = iof =4
tan~ —+tan- —=tan —
Prove 24 2
Answer
_l — _l 7 _] I
tan” —+tan= —=tan —
To prove: 11 24 2
- 1 2 1 7
L.HS.=tan —+tan  —
11 24
. BF
+’7 X+y
= tan 'L,)“‘l— tan 'x+tan ' y=tan ' ——
{2 -y
11 24
f18+77
= tan™' 11x24
11x24-13
11x24
48+ 77 4 125 1
= l =1 '-—_——=tan'—=R.H.S
264-14 25 2
Question 4:
s g :
2tan ' —+4tan'—=tan' —
Prove 2 7 17
Answer
] B 131
2tan ' —+tan ' —=tan" —

To prove: 2 7 17




Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

L.H.S. = 2lan"%+tan'

_l _l _I -‘.+""
tan x+tan  y=tan
1—xy

Question 5:

Write the function in the simplest form:

RV .
n —————————————
X

la ,x=0

Answer
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VX =1

X

tan

Putx=tan@ =0 =tan 'x

Al x -1 - J1+mn39—1]

e LI o M = LS ol ——
X tan @
[ sec@—1 [ I—cos@
=tan" | ——— |=tan" | ——
tan@ siné
s
2sin” :
=tan” &
i a
2sin —cos
2 2
el ey 6 1
=tan" | tan— |=—=—tan" x
2 2 2

Question 6:
Write the function in the simplest form:
1

-1

x =1
Answer
Put x = cosec 6 = 6 = cosec-1x

A |x|>l

1
tan =
Vvx© =1
& A 1
o 0N —— —_—
Vxi =1 Veosec -1

= tan '(ﬁ] =tan ' (tan @)

A |x|>l

=tan”'

. L . I I
= @ = cosec x—;—sec X COSEC X +sec .\—5

<

Question 7:
Write the function in the simplest form:
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| [1—cosx
tan — . Xx<m
l+cosx

Answer

a (1—cosx
tan — |Lx<T
\ 1+ cosx
tan "' Jl—cosx =tan '
l+cosx
v X
sm? r
=tan"’ & =tan"[tan'—)
X 2
cos
)
ol
T2
Question 8:

Write the function in the simplest form:

([ cosx—sinx
tan | ————— |, O<x<m
COS x +Sin x

Answer

[ cosx—sinx
tan™' | ————
COSx +sinx

| sin.x
e COS X
sinx
1+
\ COS X
-1 l_lan.\']
=tan~ | ————
|+ tanx
-1 e -1 X=) -1 -1
=tan”' (1)—tan™' (tanx) [tan e
_.\'"v.‘
T

=—=—X

4
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Question 9:

Write the function in the simplest form:

0 x

tan”" ———, |x|<a
va —x°
Answer
% X
tan —
a —x°

: = vl
Put x=asinfd = —=sin = & =sin '(—J
a a

" x 4,( asind }
Sotan” ———=tan g
Vvai -x* Va* —a’sin’ @
i ,[ asind J—tan ,(asin&]
av1-sin’ @ acost
-1/ o S3X
=tan"'(tan@) =0 =sin"' =
a

Question 10:

Write the function in the simplest form:

[ 3ax=x
tan” | —— |, a>0;

IA

- N X<
a -3ax’

&l
&

Answer




Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

s ,
o 3a'x—-x
tan” | ———
a —3ax’

gk

X
Putx=atanf = —=tanf@ = & =tan~ —
o o

o 3a*x =X 3¢ atan @ - o’ tan* @
1 1
tan | ————— |=tan 3 ]

a —3ax’ a —3a-a tan” @

o[ 3a’ tan @ - & tan® 23
= tar‘ % E % T
a —3a tan” &

=1

= tan

Jtand —tan” @
|-3tan’ @

=tan" (tan36)
=30

X
=3tan' =
a

Question 11:

. |
tan”' [2cos[2sm" —-H
Find the value of 2
Answer

o) i | (n]
sin'—=x SINy =—=sIn|—|[.
Let 2 . Then, B 6

Question 12:
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cot(tan ' a+cot ' a
Find the value of ( : )

Answer

c:ot(tan‘l a+cot' a')

T 4 -1 T
=cot| — tan x+cot x=—
2 2
=0
Question 13:
) 2x 1-37
tan—[sm ' ——+cos' . |x[<1, y>0andxy <1
. 2| 1+ x° 1+ y°
Find the value of -

Answer

Let x = tan 8. Then, 6 = tan~ ! x.

2x . af 2tan@
=sin"' | ————

sosin’! - -
g I+tan” @

)=sin '(sin20) =20 =2tan 'x
+X

Let y = tan @. Then, ® = tan 1

Il—yi o [l—tdl'l ¢

] cos ' (cos2¢)=2¢=2tan 'y

.. COS
1+ y° 1+tan” ¢
Bl oo 2 i 1=y2
. tan—| sin —+COS =
2 1+ x° 1+ y°

=tanlj|:2tan ' x+2tan 'y]

=tan l:tan'l x+tan”' y]

=tan{tan ;(X+)’H
1-xy

X4y
1—xy

Question 14:
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o (A ’
sm(sm ' —+cos 'x]=l
If 5 , then find the value of x.

Answer

. - ,II ]
sm(sm ;+cos x]zl
. . l l ,l . [ l . ,|
= sin| sin - — cos(cos x)+cos sin — sm(cos x):l
5 \ 5

[ sin( A+ B)=sin Acos B+cos Asin B |

1 . 4
=> — XX+ C0Ss SIn —:sm(cos x)=l

5 5

X cozspli Y Al
:>§+cos(sm gjsm(cos x)-l ; (1)
Now, let sin1%=y.

A 1 7

Then, siny=%:>cosy= l—[%} ="\/6 => y =C0s '(#]

Coal 26
s o= cos ( - ] =4{2)

Let cos ' x=1z.
Then, cosz=x=>sinz=+v1-x’ :z:sin“(\/l—xz).
s.cos ' x =sin '(v‘l—x"‘) {3)

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

—'{+cos[cos ' —zﬁ}sin(sin' N ):1
5 5
:>§ @-\h-x: =1

= X+ 2-\/5\/]:-.\";' =5
= 2J641-x* =5-x

On squaring both sides, we get:
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(4)(6)(1-+") =25 +2"~10x
=5 24— 24x* =25+ x —10x
=25 —10x+1=0

= (5x-1)’ =0

= (5x-1)=0

= x=—
5

Hence, the value of x is <

4 x=1 qox+ln
tan + tan =
If X—2 X+

(]

Answer

4 then find the value of x.
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g ) .;\.’+]_'T
tan + tan =—
x-—2 x+2 4
=1 x+1
= tan”' o =1 tan”' x+tan”' y=tan"' =
I x=14 x+1 4 ’ 1—xy
| \x—-2/\x+2
o (T—l)(r+7)+(r+l)(t—") _z
(x+2)(x=2)=(x=1)(x+1) | 4
:tan_,Fx‘“+.r—2+x:—.r—2 m
I ¥ =4=-x"+1 4
"‘12—4 om
= tan ! - —
| -3 4
ﬁ»tan[ "]4 2"}
4-2x"
= = =
3
=4-2x*=3
= 2x’ =4-3=1
=5 x=E J
V2

Hence, the value of x is iT

Question 16:
. 2n
sin | siIn—
Find the values of 3
Answer

; |( . 2m ]
sin”'| sin=—
3
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n
, ;} , which is the principal value branch of

.

We know that sin™* (sin x) = xif x & [-——

sin”*x.

. | . 7[
sin Sin—-
Now 3 can be written as:

O A I . A | T A T [-n =
sin° | sin ‘=Sm sin| T— ’ =sin" | sin where — € ,
3 3 3 3 2 2

<4 L o -
2n o 1 =
sin”'| sin=— |=sin""| sin —J =—
3 3
Question 17:

I R4
Find the values of tan m"?
Answer

3
tan ' (tan _7:]
4

T
We know that tan™* (tanx) = xif X € (— E ,E) , which is the principal value branch of

3ng B K
4 (272)
. 3m
Now, tan tﬂn? can be written as:

{ 3m I : :
tan“'Ltani]ﬂan" tan[ ki ’ =tan™' tan(rt—EJ
: 4 L B ' 4

J

T =2

=tan”'| —tan— |=tan"' tan where ——E — o
4 272

N\, = =

‘.=I

4:-]:-1
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r _.( 3n)_ 2 (—n) -
stan'| tan== |=tan'| tan| — | |=—
4 4 4

Question 18:

( i 53 | 3)
tan| sin ' =+cot ' =
5 2

Find the values of

Answer
e : 3 T3 4 5
sin'==x sinx==-=>cosx=41-sinx =—=>secx="—.
Let 5 . Then, 5 5 4
2 25 3
Stanx=+/sec’ x—1= ——I:i
16 4
3
x=tan"'=
4
it S . .
S8 —=tan  — (1)
5 4
3 2 3¢ 5
Now, cot' ==tan"' = .. (ii) [tan '~ =cot '.1'j|
2 3 X
oyl e )
Hence, lan(sm 12 4 cot ‘—]
5 2
o3 e ORE é
= tan| tan '%4- tan '7] [Usmg (i) and (n)]
3
8. 2
o] X+ y
~ tan| tan' 43 tan ' x+tan ' y=tan ' —=
]_g.g 1-xy
4 3
9+8
= tan| tan ' ]
12—-6
1

Question 19:
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n

|

Find the values of €08 (cos?] is equal to
\ /

L W

6 6 3 6

(A) (B) (C) (D)
Answer

We know that cos™? (cos x) = x if"‘e[o- 7‘] , Which is the principal value branch of cos

-1X,

Here, ?G\E[O n].

Tn
cos ' | cos—
ow can be written as:
Now, \ 6 Jcan be writt

- Tn - =In Tn : -
cos'| cos— |=cos ' | cos—— |=cos ' | cos| 2 —— [cns(2n+x)=cosx]
6 b 6 '
S
=cas‘[c05 lwhu’g , &[0 n:]
6

. 7r ) |
s.c08"'| cos— |=cos ™' | cos—
\ b ) \ 6

The correct answer is B.
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Question 20: sin (g —sin™! (— i)) is equal to
1 1 1
(A) 5 (B)3 (© 7 (D) 1
Answer 20:
Given that sin (E — sin™! (— l))
3 2

We know that the range of the principal value branch of sin ' is [— EE]

22
. -—1( l)
SO SIn 3 sin 5

= sin [g — sin™?! (—Sin g)]

= sin E — sin~? {Sm (_ g)]]

o (TI+T[ e (31{)
= sin 313 = sin c
—n® o
—51712—

Hence, sin (g — sin~1 (— %)) =1

Hence, the option (D) is correct.




Question 21:
tan™'y3 — cot7(—V/3) is equal to
(A)m (B) =~ (C) 0 (D) 2v3
Answer 21:
Given that tan™14/3 — cnt‘l(—\/g)
We know that the range of the principal value branch of tan ! is (— g,%) and cot !
1s (0, m).
~ tan” V3 — cot™1(—V3)

= tan~? (tan g) — cot™?! (—cotg)

== _cot1 [r:ot ('n: — g)]

3

_E_ t_l( rs_ﬂ)

=3 co co 6

m 51':_211'—5:1_ 311'_ T
3 6 6 6 2

Hence, tan~'/3 — cnt‘l(—\@) — _g

Hence, the options (B) is correct.
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Miscellaneous Solutions

Question 1:
,[ l37t)
COS | COS—
Find the value of 6

Answer
- xe|0,
We know that cos™? (cos x) = x if ¥ e[ "]

-1
X.

, Which is the principal value branch of cos

13w
— ¢ |0, m|.
Here, 6 [ ]

131

cos '(cos“—]
Now, » 6 can be written as:
1 I3Jr 1 T \ I T LY
cos™'| cos—— |=cos™' | cos| 2n+= | [=cos™'| cos| — ||, where — € [0, 7]
6 6 6 6
: | [ I37r] : [n] T
scos”'| cos— |=cos™ | cos| = | [==
6 6 6

Question 2:

, ( n ]
tan | tan—
Find the value of 6

Answer

m
We know that tan™! (tan x) = x if o2 2 , which is the principal value branch of

g |

tan “x.
T (
_e ——
6
tan '(tan—]
Now, 6 can be written as:

oA
o3

Here,
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[tan (2rn-x)=—tan x]

o 2 {2 _
O R )

J 3
= tan tan( , where L =S __E ’
L6 6 2

; T i
ctan”! tan—nJ=tan '[tanﬂ]=f
B 6} 6

a J

N’I‘sl

Question 3:

2sin =tan ' ==

G
Prove 3

Answer

Let sin”' == x. Then, sinx =

bE
= Cosx= I— = :T
2, d

mlw
mlw

J.tanx =

£ w

13 L

3
Sx=tan' —=>sin" ==tan""
-+ 5

| w

Now, we have:
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3
L.HS.=2sin"' ==2tan™' =
4
2x§ 2x
=tan ' - [2tan'x=tanl }
i (3 v 1-x"
4
3
T ot _ L. (3 16
tan 69 tan (2 7]
16
-
=tan"' 28 R.H.S
7
Question 4:
. _l 8 . _l 3 _l 77
sin  —+siIn —=tan —
Prove 3 36
Answer

Let sin"ﬁ=x.Then. sinx=£:>cos,\-= ‘_[E] =2 _15
i 17 17) ~V289

8 |
s.tanx=—=>x=tan
15 1

Unlm

, 8
.sin™ —=tan™
17

|5
Now, letsin '%-1 Then, sin y = :>u)s\-1’ 1; L 4

“tany="=>y=tan"

-hl'w)
=

~sin”' = =tan
5

]
=W
S
| O]
S

Now, we have:




Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

[..H.S.=sin §+sm"§
7 5
= tan o § —tan" §
15 4
g8 3
15 4
: ! '
= tan 5 3
l-—x—
15 4
= tan '[?2+ 43 ]
60-24
e
36
Question 5:
-1 4 -1 12 -1 33
COS  —+4COos =CO0S ’
Prove 3

Answer

1 1 | X+ y
tan X+ tan y= tan ' ———

[Using (1) and (2)-]

1-xy
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Let cos ' 2 =x. Then, cosx = i:>sinx= l—[i] = ;)
5 5 5 5
3 43
stanx=—=>x=tan"' -
4 4
4 3
scos” —=tan™' = (1
5 4 ( )
2 > 5
Now, letcos™ i = y. Then, cosy = = =>siny=—.
13 13 13
5 455
stany=-—= y=tan
12 12
Socos o m «(2)
13 12
5
Letcos ™ 32 =z. Then, cosz = 92 e —6
5 65 65
56 56
Stanz=—=z=tan
33 33
rcos™ 22 an 20 (3)
65 33
Now, we will prove that:
: p)
L.H.S. = cos '§+cos 12
13
PPN - . 5
=tan” o +tan” o [Usmg (1) and (..)]
3 A 5
~tan' -4 _12 tan' x+tan”' y=tan' Y
|_ﬁ i I-xy
4 12
2136420
4815
R
33
4 56
=t 12735 b Y
an = [ v (o)]
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Question 6:

-|12 . __|3 . »l 5()
cos —+sin —=s8in —
Prove 13 5 65
Answer
: 3 - ;3 3Y [i6 4
Let sin”'==x. Then, sinx=">=cosx=|1- = & —g=—.
5 5 5 25 5
3 43
Slanx=—=x=1an ' —
4 4
a3 3
S.sin - =tan  — ol
5 4 ( )
12 12 5

Now, letcos '

= y. Then, cosy = I—: =siny= -
|

(%)

LS

5 iiS
Ltany=—=y=tan" —
P =

R <
neos' 2= fant 2 -(2)
13 12
S
Let sin™ 20 = 2. Then, sinz =22 = cosz = .
65 6 6
56 56
Stanz = = z=tan
33 33
5
sin™ 2 — tan 25 (3)
65 33

Now, we have:
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L.H.S.=cos™ 2 +sin”’ 3
13 5
— AI 5 .‘l 3 v. -
=tan” = +tan” 2 [ Using (1) and (2)]
5 .3
124 X+ y
—tan'-12_4 tan' x+tan”' y=tan ' —
-2 3 1—-xy
1274
120+36
= tan
48-15
1 56
=tan —
33
5 .
=sin? 2~ RHS [ Using (3)]
Question 7:
tan”' — =sin"' —+cos ' =
Prove
Answer
G B ; 5 12
Let sin”' —=x. Then, sinx =—=>cosx=—.
13 13 13
5 _I 5
JStanx=—=x=tan —
12 12
5 5
ssin' —=tan' — .
13 12 ( )
Let cos™ E=y. Then, cosy:i:sin yzi.
5 5 5
4 L4
stany=—=y=tan ' —
3 3
scos ==tan™ — o e
5 3 ( )

Using (1) and (2), we have




Class XII Chapter 2 - Inverse Trigonometric Functions Maths

. 3
13 5
4

3
s.4
. - ;i ,, 4 X+y
—tan”| 123 tan”' x+tan"' y=tan"' > 2
I 4 - xy
\ 3)
4

=L.H.S.

Question 8:

e 41 =
—+tan  —=—
8 4

tan  —+tan —7 +tan

Prove

Answer
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1
L.H.S.=tan"'1+tan"l+tan"'—+tz;m"l
5 7 3 8
| e | |
5 t+y
tan™’ 5-1 7] +tan™' | —2 8] [lan"xﬂan" y=tan"' —= ]
o digid L —xy
5 T 3 8
1 a4 8+3
=ta +tan
35— 241

17 23
s .14_§“§+_1_87
39]—66
== "(3_22)— =1
325
="_RHS
4
Question 9:
tan ' x=lcos"'[l_ ) xel0, 1]
Prove 2 I+x
Answer

Let x=tan’ @. Then, Vx = tan @ => 0 = tan"' VJx.

1- —tan’ @

=cos20
I+ x I+tan o

Now. we have:

RH.S. = 1 cos™ (l—_r] =~ (cos26) = 1 20=6=tan" Jx=LHS.
2 1+ x 2




Class XII Chapter 2 - Inverse Trigonometric Functions Maths
Question 10:
[ V1+sinx +41-sinx | «x n
cot - _ =—,x€(0, —
Prove J1+sinx —1-sinx | 2 4
Answer
Consider J1+sinx ++/1—-sin x

J1+sinx —+/1-sinx

~ (\/l+sinx+\/I—sin.\‘)2
) (\/l+sin.vr)2 —(\/l-sinx)

(1+sinx)+(1-sin .r)+2\/(l +sinx)(1-sinx)
- I+sinx—I+sinx

.2 oz X
2(I+\/I—sm x)_l+cosx_ 2¢os 5

2s8inx sinx

(by rationalizing)

2

.X X

2sin —cos—
2 2
x

=cot -
2

$ RSt \/I+sTn.r+\/l—5fnx =cot"(cotx]=x=R.H.S.
VI+sinx —V1-sinx 2) 2

-

Question 11:

tan "' e B e =£—lcos"r ——-]—<’C<|
Prove VIi+x+l1=-x ks \/5_——

4
Answer

[Hint: putx = cos 20]
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1
Put x = cos 28 so that 8 = = cos ' x. Then, we have:

L.HS. =tan™’ (L= l:
Jl+.¥+ﬁ—.\'

= tan! V1+¢08268 —/1—cos 26
J1+¢0s26 ++1—-cos20

A n_l(\bcosz(?—\/Zsinz(?}

J2c0s? 0 ++/2sin* @
i il J2 cos@ -2 sin0
V2 cos@++2sin@
_,(COSO—sinOJ _.(I—tau()]
= tan —F F | =tan
cos & +sind l+tané&
=tan"'1-tan"' (tan ) [tan"’ [ Eok ) =tan"' x—tan™ y]
1+xy
=£—9=£—lcos'l x=RHS.
4 2
Question 12:

9_1'5_ 9Qsin'll=—9-sin'1 —2\{2_
Prove 8 4 3

Answer
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1 (I 1Y 242
Now. let cos™' — = x. Then, cosx=—=sinx= ]—(—) = \/-
3 3 3 3
s D2 . 1242
v =sin"’ \/_=>c,os '~ =sin™ V2
3 3 3
9, 242 .
s LHS.=Zsin™ i =R.H.S
4 3
Question 13:
I N 1
Solve 2tan  (cos x)=tan"' (2cosecx)
Answer
2tan”' (cosx)=tan™ (2cosecx)
4 2cosx ) . g o 2x
= tan '(7, |:tan '(2cosecx) |:2tan 'x=tan’ ,:|
\1-cos"x ) =i
2eosx
— = 2co0secx
l—cos” x
Zcos:c_ 2

sinx  sinx
= COSX =5INX
—tanx=1

T
s X = —
4

Question 14:

tan” —— = X tan”' x,(x>0)

Solve |+ x 2

Answer
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I=x 1 I
tan ——=—tan X
l+x 2
I 1 | 1 I 1 N B
—tan 'l-tan" x=—tan x tan x—tan y=tan =
2 1+ xy

B 3w
ﬁ—:;tan X

4 T
=tan x=—
6

n
= Xx=tan—
6

SX ==
3

Question 15:

. -1

t <1

Solve sm( i x)’ le is equal to

X 1 1 -
(A) V{l—xz (B) Jl—xl (€) V[I+,\f2 (D) JI+x°
Answer

tany=x=>siny= r_x

Let tan™ ! x = y. Then, 1+x"

A RS, | X e P | X
Ly=sinT | —=|=tan x=sin" | —=
1+x° 1+x°

~.sin ( tan™' x) =sin (sin'I

X ]__ X
\/I+.\‘: \/l+x:

The correct answer is D.

Question 16:

sin”' (1-x)=2sin" x=

T
Solve 2, then x is equal to




Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

(A) 0,

Answer

|
(B)1, - (€©) 0 (D)i

D | —
1D |

PO | 2 o _T[
sin”' (1-x)-2sin X_E

= -2sin" x==-sin"' (1-x)

= -2sin” x=cos” (1-x) -(1)
Let sin"'x=60 =>sinf=x=>cosf = \/i
@ =cos” (\/’:)

o] 1 2
SsinT x=cos  [V]l-x

Therefore, from equation (1), we have
-2cos '(\fl—x’ )=cos '(1-x)

Put x = sin y. Then, we have:

~2cos™ (‘jl ~sin’ y ) =cos” (1-sin y)
= —2cos ' (cosy)=cos ' (1-siny)
= -2y=cos (I1-siny)

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

= 2sin® y—siny =0

—>sin y (2 sin y — l) =0

= siny=0or 1

cx=0o0rx=

b | —
v

1

X=—
But, when , i can be observed that:
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([, 1) |
L.H.S.=sin "’ l—~= ‘—Zsm st
ey >

!Ir‘].\' [I
=sin |~‘—35|n —
'\AZ_)' 3
.ol
= =30 —
2
T
=——z—zR.HS
6 2

- is not the solution of the given
equation. Thus, x = 0.
Hence, the correct answer is C.

7

i [ X
lan ’ - lan
4 X+y.
Solve \JV/ **Vis equal to
T T T -3

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

Answer
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=tan

=tan

=1an

Hence, the correct answer is C.

[ x(x+y)-p(x-)

: y(x+y)

_l.'(x+).-)+x(x_y)
}’(x+y)

! .\': +Xy—Xy+ y:

\xy+,v: + .\'2 —Xy

X4y T
" =—= |=tan"' 1=~
4y '

[lan" y—tan™

I

y=ltlan

p X—=Yy
1+xy

|



