VIDYA CHAMP

INVERSE TRIGNOMETRIC FUNCTIONS
Exercise 2.1

Question 1:

. | )
sin —;J
Find the principal value of “

Answer
] | . [ : n
_.; =y, —7)-=—sm -6-' =S —'g .
1 “ Thensiny= ~

We know that the range of the principal value branch of sin"lis
EHIEE
22 and sin 6 B

sin 'L— J is ——
Therefore, the principal value of “

Let sin”

Question 2:

&

cos '[ = J
Find the principal value of 2
Answer

3 e 3
Let cos '[g] = y. Then, cos y =£=cos[%).

—

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

[0, ] and cos [E] ="
6) 2

Therefore, the principal value of

Question 3:

Find the principal value of cosec™ (2)
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INVERSE TRIGNOMETRIC FUNCTIONS

T
cosecy=2= cosec(g].
Let cosec™ (2) = y. Then, A

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

svean112) je n
cosec ' (2) is —.
Therefore, the principal value of 6

Question 4:

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

Answer

Let tan ' (—/3 = y. Then, tany =—3=—tan L =tan| — 1.
3 3

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

T = .
(_EEJ and tan(—;] 1S —x@-
tan"(\/g) is *7—[-

Therefore, the principal value of 3

Question 5:

cos ' ——J
Find the principal value of \
Answer

I i - 1 (m T 27
Let cos ' | —— [= y. Then, cos y=—— =—cos‘ — |=cos| T—— |=cos| — |.
2 2 \ 3 3 3

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

[Type text]

Page 3



VIDYA CHAMP
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"\

b_;lt:.‘-’

1
>

[0,7 ] and cos ( :

A

cos '[—
Therefore, the principal value of -
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INVERSE TRIGNOMETRIC FUNCTIONS

Question 6:

Find the principal value of tan™1 (-1
Answer

T n
tan y = —1 =—ta|1(f]=ta|1(—f).
Let tan™? (-1) = y. Then, 4 4

We know that the range of the principal value branch of tan Lis
3

g _
|-E,£J andtan(—£]=—l.
L 2*3 4

1 Y. F| 8
tan” (=1) is ==.
Therefore, the principal value of 4

Question 7:

"

-1 4_
Find the principal value of ﬁ
Answer

2 2 T
Let sec”'| —= |=y. Then, secy = — =sec[--~].

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

[().n]—{%} and sec (%] = \;5

2 ) T
~—= | 1§; =,
J3 6

sec'l[
Therefore, the principal value of

Question 8:

ot™ (\5)

C
Find the principal value of
Answer

Let cot ‘(\ﬁ) = y. Then, cot y = 3= cot[%].
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INVERSE TRIGNOMETRIC FUNCTIONS

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

col(—g]z 3.
cot™ (3 is Z

Therefore, the principal value of

_,[ 1 ]
cOS = e
2

Find the principal value of X
Answer

i 1 1 n] nJ (31{)
Let cos™ | ——= |=y. Then, cos y =——==-co0s| — [=cos| n—— [=cos| — |.
\/5 VIZ 4 4 4

We know that the range of the principal value branch of cos™tis [0,n] and

[3n] 1
cos| — |=——

4) 2

Question 9:

cos™| - | s 5
Therefore, the principal value of % =
Question 10:
i S cosec” (—\6)
Find the principal value of
Answer
i f~ P 7[\ T
Let cosec (—\;2) = y. Then, cosec y = —/2 = —cosec| — | = cosec| —— |.
\4) \ 4

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

‘ —E,E:I —{0} and cosec[—g] ==x2.

: N
cosec '(—\5) is ——.
Therefore, the principal value of 4
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INVERSE TRIGNOMETRIC FUNCTIONS

Question 11:

tan "' (1)+cos '{—%)+sin '(—%J

Find the value of
Answer

Let tan™' (1)=x. Then, tanx =1= tan ::

stan” (1) =

e [—. J:'“ Theny; cog == o= _COS(K):COS('K— Jt):cos(zﬂ)
2 b 3 : =
-1[ l] 2n
LeosT | == [==
24 B

— s

~ tan”' (1)+cos '(_%Jﬂm ,[_%]

_r.2n =
4 3 6
_3n+8n-2n_9n 3x
12 12 4
Question 12:
cos '[l]+2sin '(l]
Find the value of 2 2
Answer
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Question 13:

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

s
(A) ()S',\'SK(B) 2 2

Answer

It is given that sin"!x = y.

We know that the range of the principal value branch of sin"lis 22

T T
_.._Svs_

Therefore, 2 2

Question 14:

| SR | _h)
Find the value of e \B SR ( ")is equalto
T T 2n

(A)n(B) 3(c)3 (D) 3
Answer
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INVERSE TRIGNOMETRIC FUNCTIONS

- - s
Lettan  +/3 =x Then, tanx = J=tan3.

We know that the range of the principal value branch of tan ™' is [ig]
T
stan'3=2

3
o T S
Let sec™ (-2) = y. Then, secy=-2=-sec 3= sec| - 3 J =s5ec

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

(]

nsec” (-2)= =

Hence, tan™ (-ﬁ)—sec" (-2)==- P B




Exercise 2.2

Question 1:

“~ “

; X 3 1 1
3sin ' x =sin '(3.\'—4.\" ) xe|:——, —i|
e DA
Prove
Answer

; ; 3 I 1
3sin ' x =sin '(3.1'—4.\" ) .\'e[——, —]
22

To prove:
R
Let x = sin@. Then, S X = a.

We have,

RHS. <5 '(3x—4x*) =sin'(3sin0—4sin’ 4)
=sin' (sin30)

= 36

=3sin"' x

= L.H.S.

Question 2:

3 ]
3cos ' x =cos '(4.\"—3.1'), xe[—, I}
Prove 2
Answer

3cos ' x =cos '(4.\" —3x), xe{%, I]
To prove:
Let x = cos6. Then, cos ! x =a.
We have,

VIDYA CHAMP

INVERSE TRIGNOMETRIC FUNCTIONS
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R.H.S.=cos™ (4x’ ~3x)
=cos ' (40053 G- 3cos())

=cos ' (cos36)

=30
=3cos 'x
=L.H.S.
Question 3:
5 2 i =
tan —+tan —=tan —
Prove 11 24 2
Answer
t' __l 2 @ _l 7 iay l l
an —+tan —=tan —
To prove: 24 2
3 2 7
L.H.S.=tan ' =—+tan ' —
11 24
2 7
11 24 X+ y
=tan' =% tan ' x+tan ' y=tan ' —=
- 2 . 7 [ X ]_xy
11 24
48+77
=tan"' 11x24
11x24-14
11x24
48 +77 125 e
=tan ' =tan’ —=tan"'—==R.H.S.
26414 25 2
Question 4:
31
2tan ' —+tan ' —=tan' —
Prove 2 7 17
Answer
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INVERSE TRIGNOMETRIC FUNCTIONS
2tan” l+ tarfXl = tan

431
To prove: 2 7 I
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INVERSE TRIGNOMETRIC FUNCTIONS

L.H.S.=2tan"" l+ tan';‘;

|
5o
2 11 [ZIan"'x:lan’ 2",]
1—x°

3 |
A ] P _, L Xty
tan” x+tan  y=tan
1—xy

|
+
|

(9%

=tan

—_—
I
| 4=

Pl ——
o
o R ow
(%) -~l]—-\l

(3]
| ||+
g

pot—— b

=tan

o
——

J

.
—

— =R.H.S.

=tan

|

Question 5:
Write the function in the simplest form:

A1 -
tan” ————, x20
X

Answer

Page 13
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INVERSE TRIGNOMETRIC FUNCTIONS

| ] + .\.2 - l
tan ——
X

Putx=tan@ =0 =tan ' x

_.J1+x _— [\/m 0—1J

tan @
— tan-'[ 55¢9— J l—cosQJ
siné
, 0
2sin’ 7
=tan| ———=—
9
2,
K o
=tan” tan =———tan g
2 2 2

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

-1

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

) \/]_l >
|
an"—ztan"—
vxi =1 Veosec’d -1
= tan '(Le]ztan '(tan @)

cot

tan

|x|>1

tan

. L - | L
=@ = cosec x—;—sec X COSeC X+sec x=—

=

Question 7:

Write the function in the simplest form:

INVERSE TRIGNOMETRIC FUNCTIONS



| [1—cosx
tan —— |, X<m
l+cosx

Answer

. fl—cosx
tan — LX<
l1+cosx
7 i 2 ¢
g [1—cosx - <5l )
tan —— |=tan -
l+cosx 2 X

Question 8:

Write the function in the simplest form:

[ cosx—sinx
tan | ———— |, O<x<nm
cosx+sinx
Answer
[ cosx—sinx
tan | ———
COSX +Sinx

sinx

1—-
-1 COS X

= tan -
sinx
1+

COSX
i 1an_l( l - laﬂ.\']
|+tanx

=tan"'(1)—tan™' (tanx)
1-xy

-1 .X'-}" -1 o
tan” ——=tan x-tan  y

VIDYA CHAMP

INVERSE TRIGNOMETRIC FUNCTIONS
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Question 9:

Write the function in the simplest form:

tan" ——— |x|<a
L
Answer

tan ™! ——

[ 2 2
a--—=X

. X = g
Put x=asind = —=sin@ = & =sin '[—J
a a

s.tan”!

asiné J

X -1
—— tan

2 2 2 for A N |
Va' -x Ja’ —a’sin’ @

—lan'[ asind ]—tan'(asmg]
avl-sin’ @ acost

=tan"'(tan@) =0 =sin"’ Z
a

Question 10:
Write the function in the simplest form:

3_1,_-3 e 2
tan ' —‘f“\—v, La>0 Z<xs L
a -3ax’ ﬁ \ﬁ

Answer

VIDYA CHAMP

INVERSE TRIGNOMETRIC FUNCTIONS
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, s
af 3ax—-x
tan = - 3
a —3ax” |

X
Putx=gtan@ = —=tanfd = 6 =
a a

¢ _l[3a']x-—x3) _,[3{:31:[3118—(:3 tan” ¢
an” | ——— |=tan

X

a —3ax’ a —3a-a tan’ 6

- (3(13 tan & — g tan’ 6’]

an
a —3a'tan’ @
an

[ 3tanf-tan’ @
- 1-3tan’ @
(

an” (tan36)

Question 11:

|
lan"[?.cos[Zsm ’-;H
Find the value of B
Answer

i) ; | - [KJ
sinT —=x sSInx=—=sIn| — |.
Let 2 . Then, 2 6

1
wsin —=
2

‘. tan”' 7ws 2sin” '—)]ztan'{Ecos[.’ng)]
1 |
= tan [" cos E] =tan |:2 X —}

g O
=tan"' |==

O\I:-t

2
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[Type text] Page 18



VIDYA CHAMP
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cot(tan ' a+cot'a
Find the value of ( )

Answer

cot(tan"a+cot"a)

_ T -1 2 P
=cot ; tan x+cot x=

=0

oA

|

Question 13:

f. . 2x 1=32
tan | sin +cos '—= |, |x]<1, y>0andxy <l

Find the value of “L i I+y

Answer
Let x = tan 6. Then, 6 = tan” ! x.

. i 2x ; .[ 2tand
2. sin =R =
| +tan" &

2

j=sin '(sin20) =20 =2tan 'x
I+ x°

Let y = tan @. Then, ® = tan 1

1-y? 1-tan®
008 —=— = cos [ ¢] '(cos2¢)=2¢=2tan"'y

1+tan’ ¢

| oo 2 1=y
Jtan—| sin - +cos '
2 1+ x° 14 )7

= tan—l—[2 tan”' x+2tan ' ;]

= tan ‘:tan‘l x+tan”' y]

- lan|itan '(Hy]]
1=xy

Question 14:
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INVERSE TRIGNOMETRIC FUNCTIONS

i ( i1 , ]
sinf sin " —+cos ' x |=1
If 5

Answer

, then find the value of x.

. ( o e ]_
sin| sin ;+cos 1=l
= sin[sin : l]cos(oosl .\')+cos(sin A lein(cos' x) =]
5 \ 5

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

1 O 4
= —x X+ C0Ss| sin —:sm(cos x)=|
5 5]

X Y L 0
——— ' = x)=1 . A1
= +cosksm 5)sm(cos x) (1)
Now, let sinl%=y.
= 5 2
Then, siny=%:‘>cosy = l—(%] = 26 = y=cos (#]

o st b [ 200
s o= cos ( - ] {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'¥}-sin(sin' l—x?):l

:>§ é-\/l—x: = |

=> X+ 2\/3\/]‘ -~ x';‘ =5

= 2J61-x* =5-x
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On squaring both sides, we get:
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(4)(6)(1-x") =25+ ~10x
= 24-24x* =25+x* —10x
=25x" —10x+1=0

= (5x-1)" =0
=(5x-1)=0

= X=

U’||—

1
Hence, the value of x is P

If x—2 X+2 4 then find the value ofx.

Question 15:
a4 x=1 Sox+lIn
tan + tan =
Answer

VIDYA CHAMP

INVERSE TRIGNOMETRIC FUNCTIONS
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=1 I_l ) .Y+1 T
tan +tan e
x—2 x+2 4
-1, ¥+l
1
= tan ™' x—2 x+2 T
I_[-t_] .l‘—I-IJ 4
| \x-2AAx+2
| DG () (r-2)] =
h[,t+2)(,x‘—.2]—(,t—l)(,\‘+l} 4
::-tan"F"j*-"—z’r-f:—.r—z R
L f:—4—3\'3+] 4
')\_ _4 T
=5 tan ! _ *
L - } 4
= tan tarlE
o 2
4257
= e = |
3
::)'4_2_1'::3
iy 05 = fu§ =1
== y=+ l
R /)

Hence, the value of x is +T

Question 16:

,( : 27|:)
sin | sin—
Find the values of

Answer

ol i 2m
sin (sm—)
3

= [um" x+tan”' y=tan™

x+y
1—xv

[Type text]
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Class XII Chapter 2 - Inverse Trigonometric Functions

1, _ ¢ _ —
We know that sin™* (sin x) = x if .\'e|:—§. ;il , Which is the principal value branch of

sin”Ix.
Here,
)can be written as:

O AT A A T A T [-nm =
sin” | sin - |=sm S| T—- =sin” | sin— | where —&| —,
2 ) 3 3 2 2

\ / L <
g .[.2:[] . ,(.n" n
ssin”' | sin=— | =sin 5111—J:—
, 3 . 3 3

Question 17:

ek

3n
Find the values of tan '(tanT]
Answer .

3
tan '(tan—lt—]
4

T
We know that tan™* (tan x) = xif X € (— 5 ;) , which is the principal value branch of

tan”Ix.

I n
Now, fan tanT can be written as:

. 3m ; —3n) : o
tan” Ltan—]=tan‘ ~tan[ ’ =tan" —Tan{n——w
.4, 4 ) L4
£ ' }
n T (-n =
=tan”'| —tan— |=tan"' tan’ - ] where ——E[—, —J
4 -y s \2°2

[Type text] Page 24
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oy _,( 31:]_ ,, (—n’) -
stan”'| tan== |=tan'| tan| — | |=—
4 4 4

Question 18:

[ i ,3)
tan| sin ' =+ cot )

Find the values of
Answer

B : 3 =3 4 5
sin. —=x SINX=—=>cosx=vl=8In"x =—=>secx=—.
5 . Then, 5 5 4

C.sin

(1)

a3 42 5 a1 S
Now, cot '3= tan' = .. (i) [lan ' — =cot '.\':|
3 X

£ 98 o )
Hence. lan(sm '§+cot '—]

=tan| tan ">+ tan™* —] [Using (i) and (ii)]

=1an| tan

| T | XY
tan ' x+tan 'y =tan
1-xy

=tan| tan

S ] 7
=tan| tan" — |=—
6 6

Question 19:
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n
|
Find the values of €05 (cos?] is equal to

moostoomom

6 6 3 6

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

We know that cos™? (cos x) = x if-"e[0~ 7‘] , Which is the principal value branch of cos

-1X.

7—7[6.\‘6[0. n].
Here, 6

cos '[COS—J
Now, 6 can be written as:

7 =7 7 . s
cos ' [cos Fn] =cos”' (c.os Tn] =cos”’ [cos[?n —%ﬂ [cos(2n+x) =cos x|

; Sm 5n
=cos”'| cos—— | where = E[CI, rr]
6 6
1 ( T | v sn) Sm
scos| cos—J =cos”'| cos J =
L 6 ) e 6 6

The correct answer is B.
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INVERSE TRIGNOMETRIC FUNCTIONS

Question 20: sin (% — sin™! (— %)) is equal to
1 1 1
(A) 5 (B) 3 ©) (D) 1
Answer 20:
Given that sin (E — sin™1 (— l))
3 2

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

& sin (g — sin™! (— %))

= sin g— sin~! (—sin g)]

= sin g — sin™! {sin (— g)”

—sin(z+z)—sin(3—n)
- 3 6/ 6
= sin=1

—sm2

Hence, sin (E — sin™! (— l)) =4 -
3 2

Hence, the option (D) is COI‘I'CC[L.H
|
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Question 21:

tan~'v/3 — cot~'(—/3) is equal to

(A)m (B) -~ (SYV (D) 2V3
Answer 21:

Given that tan™*v3 — cot ~*(—/3)

We know that the range of the principal value branch of tan™! is (— g, g) and cot !
is (0, m).

s tan™ V3 = cot ™' (—V3)

= tan~! (tan g) —cot™! (—cotg)

== — cot™ [cot (n - E)]

3 6

e cot™! (cots—n)

-3 6

o 57r_2n‘—51r_ 311'_ e
3 6 6 6 2

Hence, tan~'v3 — cot}(—V3) = - =

2
Hence, the options (B) is correct.
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Miscellaneous Solutions

Question 1:

, [ 137[]
COS | cos—
Find the value of - 6
Answer

_ xe|0, n I I
We know that cos ™! (cos x) = x if [ ], which is the principal value branch of cos
~Ix.

131

Here, 6

e[O, n].

,[ 13n
cos”' | cos—

Now, )can be written as:

3\
Cos '[coswn):cos : cos(2n+JEJ =00S"" cos[nJ . where Ee[O,n].
6 6 6 6

\

X l( I3HJ 1 (ﬂ:J T
.. COS COS—— | = COS COS| — = -
6 6 6

Question 2:

tan '(tan—]
Find the value of 6
Answer

S
X€| ==,
2 2

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

tan ~lx.

Tn [ T n]
__e === =il
6 2 2

tan '(tan—]
Now, 6 can be written as:

Here,
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INVERSE TRIGNOMETRIC FUNCTIONS

tan '(tany—_TJ:tan {tan(?n— n } [tan{En—x):—tanx]
4} 6
[ Sn " 5p g
=tan”'| —tan| 2" || = tan™’ lan(-‘n] = tan™’ t&m(ﬂ—i]
L 6 L6 L6
= ; o \,'
= tan”’ tam[E )
e _.

—.
-]

n
SotanT | tan—
6

Let sin™' —% =x. Then, sinx= E

5 5
=cosx=,[l-|=| ==
b b

Jtanx =

e

| 1 |

3 ;
Sx=tan —=»sin

= w

3
—= tan
R)

Now, we have:
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3
e 2x
= tan '{ - {2tan 'x=tan' = ,}
| (3)' 1-x"
4

Question 4:

s =1 8 = | 3 =1 77
sin”' —4sin'==tan"' —
Prove S

Answer

2 3 -
Let sin"—8—=x. Then, sinx=—§—3cos,\'= ]—[EJ - fg.._Szl_a
17 17 17 289 17

8
stanx=—=>x=tan"'
15 |

Ulloo

s.sin™ . =tan™" A2
17

(1)
= y. Then. sinvz":cosvz I—[3) = 16_=%,
i = 5 . 5 \Jza 5

-1

(%]

Now, letsin™

N

Stany=-= y=tan

= | W

=W

=B s
S.8In  —=tan
5

= w

Now, we have:
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L.H.S.=sin —8—+s|n"§—
7 5
ey & 43 , .
= tan 1—5-tan F [Usmg (1) and (..)1
8 3
154
2 | ‘
= tan T 3
l——x=
15 4
1(32+45 . | | X+
=tan | —— tan x+tan y=tan -
6024 1-xy
i L RS
36

Question 5:

_14 _l 12 _]33
Cos  — +cos 13=COS —

Prove
Answer
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>

et cos 'ﬂ=x. Then, cosx=ﬂ:>sinx= I—[ﬂ) =§.
5 5 5 5
3 13
sLlanx=—=x=tan" —
4 4
L4 a3
S.CO8T —=tan” — (1
5 4 ()

5

12 1 2
Now, letcos™ —= = y. Then, cosy=— =>siny=——.
13 13 13
5 i
stany=-—=> y=tan
12

A -]E_ li 2,
feos™ = tan™ o -(2)

5
Letcos ™ o z. Then, cosz = o2 =sinz= —6
65 65

56 56
Stanz=—=bz =tan
5 33
s.cos i tan ™' 20 (3)
65 33

Now, we will prove that:

2 2
L.H.S. = cos 'g+cos L
5 13
= tan '§.+(an '1_5; [Using (1) and (2)]
<
412 X+ y
=tan”' 4 ,,]' tan”' x+tan”' y=tan ' —=—
l—i.i - xy
4 12
- tan-! 36+ 20
48-15
=tan' 29
33
- ‘an‘l ;_E: I:b}l (3)]
= R.H.S.
Page 33
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Question 6:
120 5 33 5 2496
cOos —+sin —=s8in —
Prove 13 5 65
Answer
: ;3 : ;3 3V 16 4
Let sin”'==x. Then, sinx=>=>cosx=|1- > & —6 =—
5 5 5 25 5§
3 43
SLtanx=—=x=tan —
4 4
3 3
. ]~ |~
~8inT —=tan — i |
5 4 ( )
(12 12 ; 5
Now, letcos ' — = y. Then, cosy=—=siny=—.
13 13 13
5 B
SlANy=——==y=1an -—
o127 12
5 -
ncos" 2= tan 2 -(2)
13 12
5 ;
Let sin™' L z. Then, sinz = 5—6 =08z = 3—3
65 65 65
56 1 56
Stanz= - = z=tan
33 33
5
ssin™ >6 =tan"' $ (3)
65 33

Now, we have:
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LHS.=cos" -~ +sin™’ %
3 5
< )
=tan"’ I%)—+tan‘l :: [ Using (1) and (2)]
Y 3
12 X+
—tan'-12_4 tan' x+tan”' y=tan ' —
23 1= xy
12°4
—tan 1 20+ 36
4815
=tan™ —
| :
=sin"' 6:) =R.H.S. [ Using (3)]
Question 7:
2B = 5 i3
tan” = =sin "' = +cos”
Prove -
Answer

12

Let sin™' e x. Then, sinx = 5, = COSX = —.,
13 13 13

5 4

o] @

Jtanx = — x=1lan

5 5
ssin —=tan™' — wil
sin™ ==tan” = (1)
Let cos"§=y. Then, cosy=2:>sin y:i
5 5 5

4 14
sLtany=—=y=tan —
3 3

1

4
... —_= t ' v sesl &~
cos : an - (2)

Using (1) and (2), we have
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: 3
R.H.S. = sin '£+c05 =
13 5

| 4

5 4
=tan —+tan" —
2 ;

-~

3
X+ y
~tan”'| 123 tan”' x+tan” y = tan" =2
5 4 - l—_\'y

=L.JHKS.

Question 8:

al a1 al B
tan —+tan —+tan —+tan —=-—
Prove 7 3 8 4

Answer
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INVERSE TRIGNOMETRIC FUNCTIONS

L.H.S.=tan" l-l-tan'I l+tan"' l+tan’| 1
5 3 8
e 14
4+
~tan”| 22 |+tan'| 38
| S | ]|
1-— - —x—
S 9 8

3 23
=tan”' —+tan L
23
6 11
iz 1. 123
= tan =
-—X
17 23

_ tan-[ 1381187
a 391-66

=—=R.H.S
Question 9:
tan”' Jx = —]-cos"' [—Ili) xel0, 1]
Prove B I+x
Answer

Let x=tan’ 0. Then, Vx = tan0 => 0 = tan"' Jx.

Cl-x _1-tan’@ _
“l+x  l+tan’®
Now. we have:

0s 20

14 x

2 3 X+
tan”' x+tan”' y=tan™' —
1-xy

R.H.S.= %cos‘l (l—_r] = %COS'l (cos20) = %x 20=0=tan” Jx=LHS.
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Question 10:

[ J1+sinx ++1—sin x X \'E(O EJ
\/l+sinx—\/1—sinx‘ 27 !

cot

Prove
Answer

J1+sinx ++/1-sinx
J1+sinx —+/1-sinx

Consider

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

_ (1+sinx)+(1 —sinx)+2\/(l +sinx)(1-sinx)

I+sinx—1+sinx

. 35X
2(]+\/I—sm2x) eEs 2¢os =

Sin ; sin x . X X
Zsinx A 2sin —cos—

(by rationalizing )

2

X
=cot =~
2

- L.H.S.= cot™ ‘/"“S'""'*\‘("Sf“"' =cot"(cot' ):"(:R.H.S.
V1+sinx —J1-sinx 2

-

o

—

Question 11:

tan"( L o lcos"r
Nacail=%] # 2 i
Prove l+x+]l=x

4 2
Answer

<x<l1

51—

[Hint: putx = cos 26]
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INVERSE TRIGNOMETRIC FUNCTIONS

Put x = cos 26 so that & =

1 _
- cos 'x. Then, we have:

L.H.S. = tan (m]

5
- tan”’ {\/Hcos 260 —

/l—coO(J
J1+cos 20 +Jl cos 268

ran”! J2cos? @ -+2sin’ @
V2cos? 0 +2sin* 0

=tan™’

E—9=——lcos
4 4 2

ﬁcosO—ﬁsinO}

1
\/;c050+ \ﬁsinO

[cos() smOJ tan"(l_tmm)
cos@+sinf 1+tané&

I—tan' (tan9)

2| K= ) = B 3 %
tan ] ~— |=tan" x—tan " )
+ Xy

% - x=RHS.

~

Question 12:

g—ﬂ—gsin'11 Zsin™! 2J_
Prove 8 4 3 4
Answer
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| - | ) 1Y 242
Now. let cos™' —=x. Then, cosx=—=sinx=[I-[=| = \/-
3 3 3 3
g N2 a AN
¥ = sin 'izﬂ.‘m ll=s.m 1 2V2
3 3 3
9 . 242
LH.S.= sm"T\/—=RH5
Question 13:
2tan ' (cosx)=tan ' (2cosecx
Solve ( ) ( )
Answer
2tan” (cosx)=tan™' (2cosec x)
4 2cosx ) . ; o 2x
= tan l(—? =tan"' (2cosecx) 2tan” x =tan” ——
\1-cos” x 1-x"
2eosx
— = 2cosecx
| —cos” x
chs.'x_ 2

sinx  sinx
= COSX =5Inx

= tanx=1

n
rxX=—

4
Question 14:
Solve
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INVERSE TRIGNOMETRIC FUNCTIONS
tan ' Ll W tan”' x,(x>0)
l+x 2
Answer
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INVERSE TRIGNOMETRIC FUNCTIONS

X
tan ——=—tan X
+x 2
1 1 _] L (- (I i X—Y
= tan l-tan x=—tan x tan x—tan y=tan ——
2 + Xy
3.
=>—=—ftan X
2
=tan” x=—
= X =tan—
1

Question 15:
Solve fid (tand ’E) |x| B is equal to
X 1 1 ¥
(A) V-2 (B) V-2 (€) 1+ (D) \[H-T
Answer
tan y = x=>siny = - =,
Let tan” ! x = y. Then, \/F
\

R | X -1 AR | X
L.y =S8In —_ —> lan x=SIn -
[ l+x"J (\/Hx'J

1

c.sin ( tan”' x) = sin(sin'

%X ]: 5
\/I+.\': \/I+x:

The correct answer is D.

Question 16:

sin”' (1-x)—2sin™'

T
x=—
Solve 2

, then x is equal to
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1 1
(A)0, — (B) 1, L (©) 0 (D),
2 2 2
Answer
& AT N i
sin”™' (1-x)—2sin x—2

1

—

. T .,
= -2sin” x==-sin"' (1-x)
3

= -2sin" x=cos ™' (1-x) (1)
Letsin'x=0 = sinf@ =x=cosf =+1-x".
@ =cos”’ (\)1 i )

sosin” x=cos"(\fl —.\'3)

Therefore, from equation (1), we have

-2cos '(\/:)= cos ' (1-x)

Put x = sin y. Then, we have:

-2¢0s~ (\ﬂ ~sin’ 1) =cos”' (1-siny)

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

= 1-siny =cos(-2y)=cos2y

= 1-siny=1-2sin’ y

= 2sin® y—siny =0

—> §in }-'(2 sin y — l) =0

" 1
= siny=0or =

Lx=0o0rx=

rd | —

1

X¥X=—
But, when , it can be observed that:
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is not the solution of the given
equation. Thus, x = 0.

Hence, the correct answer is C.

,.(.\'] 4 X=y

lan - |—tan . —

Solve \JV/ ¥+ Vs equal to
W L§ B g

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

Answer
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INVERSE TRIGNOMETRIC FUNCTIONS

-1 X T N _V
lan ~1an
¥ X+y

X xX—-y
| )-‘ X + 'V 1 1 A }"

tan”' y—tan~ y=tan
x| x=y 1+ xy
1+ .
Y\ x+y

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

y(x+y)+x(x=y)
()

=tlan

=tan”’

i A xy-xy+ J

2 2
LXy+ ) +x°—xy

¥y n
=tan” | 5—= |=tan'I==
X“+y° 4

Hence, the correct answer is C.
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