CHAPTER -2
INVERSE TRIGONOMETRIC FUNCTIONS

Exercise 2.1

. .[ |)
sin’ | ——
2,
Answer

1 1 . [ : n
—= =MW —;‘=—S|n *6— =Sin —’g .
Let sin”! 2) Thensiny = ~

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

[__’E 3} (_£)=_1
2°2 and sin 6 2

Question 1:

Find the principal value of

. .
sin '(——] I8 ==,
Therefore, the principal value of 6
Question 2:
| [ Jg ]
cos | —
Find the principal value of =
Answer
5 R
3 s A3 n
Let cos '[ﬁ] = y. Then. cosy = V—=cos(—).
N A 6

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

[0, ] and cos [%) = T

cos | — |15 —
2 6
Therefore, the principal value of .
Question 3:

Find the principal value of cosec™ (2)
Answer



Madhu
Rectangle
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7
cosec v = 2 = cosec J
\

oA

Let cosec™ ! (2) = y. Then,

|8
M| =

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

cosec™' (2) is S

Therefore, the principal value of

tan”' (—\.’E)
Find the principal value of

Answer
= n n
Let tan '(—\/3)= ¥. Then, tany = —/3 = —tan 3 =tan[— }J.
We know that the range of the principal value branch of tan~tis
(o) “wy .
|—=,= ‘ and tan(—:J is —+/3.
\ 2 2) L 3
: \'Z )

tan '(VG) is ——.

Therefore, the principal value of 3

|
cos '[—_—)
Find the principal value of R

Answer

4.1 . I (m ' (27
Let cos '[— J=,\-’. Ihen, cos y=—— =—cos(7~z):cos[n—n]=cost -TJ.
2 2 3) 3 3

“

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

2n |

[().n ] and cos .T =

cos | —
Therefore, the principal value of

. }- (0},
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Find the principal value of tan~! (-1
Answer

(n [ w
tan_\f=—I=—tal1Lf]=tan. _-—J'
Let tan™? (-=1) = y. Then, 4 \ 4

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

\

(—E.E‘- undlun‘—i‘t- =—1.
|
s -

tan ' (~1) is
Therefore, the principal value of
512 ]
sec [ /—
Find the principal value of D
Answer
i 12 . 2 ‘®
Let sec™ | —= |=y. Then, secy =—==3ec y
\ V3 V3 6

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

[0.7 ] —{%} and sec [g—:\ = %

(2 ). =m
is. X

-1
sec t
Therefore, the principal value of \/3/ 6

ot ( \/E )

C
Find the principal value of

Answer

Let cot '(\6) = v, Then, cot ¥ =4/3 =cot[ g]

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

COI(EW =1/3.
6

\O/

cot ' (\@) s :

Therefore, the principal value of

005"(- ]
. V2,

Find the principal value of

Answer
4.0 } . I m
Let cos™ [—— = y. Then, cos y=——==-C08 p = CO0S

© 2 3
V2 ) 2 4 4

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

[3n] |
cos| — |=——=
4

\ Vz
cos™' L is %
COS™ | ——== | 15 —.
- | \,GJ 4
Therefore, the principal value of =
_ o cosec™ (—\/—2_)
Find the principal value of
Answer
i ~ oy { T 3 T A
Let cosec (—\Q) = y. Then, cosecy =—2 = —cosccl — | ='cosec| —— ]
’ 4 ) L 4

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

\

AR 3 P AN
’_ESJ —1{0} and Losec[—ZJ——s/—f.

N
C()sec"(~\5) is ——.
Therefore, the principal value of / 4
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Question 11:

I g I
tan ' (1)+cos '(-;)—}#sm '(——]
Find the value of “ .2

Answer

Lettan™' (1) = x. Then, tanx =1=tan :

Let sin"(— lJ::. Then. sinz = - : - —sin[n]=sin[— HJ.
2 2 6 6
' ._;[ l) b
i | == | =t
2 6
stan (1) +cos™ | —— [+sin | ——
2 2

_n.2n_=n

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

Question 12:

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

Answer
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S
I

| B
x. Then. cosx = S =cos| —|.

Ne— ()
]
WA

|
2
s (
Let sin '(l)zy I'hen sinyzlzsmLE}
2 2 6
x: ..[1'\ n
sin =
EJ 6
_,(1} ( T 2r ® ® 2m
cos | —l+2sin” | ===+ =4 =20
LQ, 2) 3 6 33 3
Question 13:

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

n n
0<ysnm s
(A) "rEF@y 2 2
n n
D<y<m N;<'v<;
(c) - (D) -~
Answer

It is given that sin"tx = y.

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

S y=

oA

T
Therefore, 2

Question 14:

I Zaep-) (22)
tan~ V3 —sec ' ( ")isequal to

Find the value of
2

n o
(c) 3 (p) 3

WA

(A)n (B)

Answer
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Lettan”'v3 = x, Then, tanx = 3=tan~§—

) i -% X
We know that the range of the principal value branch of tan ' is ( -+ ‘)).
n
san” V3=
3
o T n 2x
Let sec™ (=2) = y. Then, secy=-2=-sec 3 =sec| X~ |=sec 3

We know that the range of the principal value branch of sec ' is [D.x ]—{ ,;: }
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Exercise 2.2

Question 1:

. : ” 3 11

3sin”' ¥ =sin '(.».\'-4x' ) xe[——, =

)

Prove otk

Answer

. S I : 11
3sin ' x =sin (J.\‘—4,\" ) X€|-7 5
To prove: malikie-

Let x = sinB. Then, sin”' x=6.

We have,

R.H.S. =Sin '(33‘—4".1):5;" |(3Si“0—4sin;(})

=sin ' (sin36)
= 360
=3sin"' x

= L.H.S.

Question 2:

3cos '.\'=cos"(4.x"’—3.x-), xel|—, I]
Prove -

b | —

Answer

Pr 1
3cos ' x = cos '(4.\"—3:{), xe|=, I}
To prove: L2

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

=cos ' (cos38)

=34
=3cos 'x
=L.H.S.
Question 3:
-1 2 -1 7 -1 ]
tan' —4tan™ — =tan"' —
Prove 11 24 2
Answer
-1 2 2 7 -1 ]
tan' —4tan™ — =tan"'—
To prove: 11 24 2
L.H.S.=tan"'3+tan"l
I 24
2.
—tan'11_24_ tan~' x+tan~' y=tan"' 22
o 2, 7 j I—xy
11 24
48+77
o 11x24
o Tix24-14
11x24
4
=tan"M—=tal1"L2;5—=tm1"-l-= R.H.S.
26414 250 2
Question 4:
2tan"l+tan"l=tan“12
Prove 2 7 17

Answer

o | 31
2tan ' —+tan ' —=tan" —

44
To prove: 2 7 17
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L.H.S.=2tan"' %4— tan '

+(an"l [ZIan"'x:lun" 2x‘j|
7 —X

-1 = 4 Xty
tan x+tan  y=tan
l—xy

Question 5:
Write the function in the simplest form:

- V]+.t3 —l

X

tan x#0

Answer
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CNE X =1

X

tan

Putx=tan@ =0 =tan'x

Sl -1 _,(Jlnanw—l]
AN — - = tan B -

X | X
X tand
it secG—l] ,H—cos@}
tan @ L siné
)
2sin” =
=tan”' =
v O
2sin-—Cos —
5

2
_ 1) g 1 i
= tan”' lan5)= =—tan'x

Question 6:

Write the function in the simplest form:
£ 1
tan 3
x -1
Answer
Put x = cosec 6 = 6 = cosec-1x

x|>l

x>1

1
tan 2
NE |

R |
o DT = A p—
Vxi =1 Veosec -1

= tan '( l ]=tan '(tan @)
coté

o L - | T
= = cosec X=_—56C" X COSEC XY +sec ' X =

- -

Question 7:
Write the function in the simplest form:
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| fl —Cos X
tan e — D 2 |1
V1+cosx
Answer

tan

/l—cosx\ o
\ 1+cosx)
| g
Fgira P
tan*'( ]_COS".\-—tan" 2sin 5
l+cosx > iad X
4 2¢os

2
. X
sin 3 "
=tan ' & =tan"[tan'—)
X 2
cos
2
-
T2
Question 8:

Write the function in the simplest form:

([ cosx—sinx
tan” | ———

- ) O<x<n
Cosx+sinx

Answer
F 2. -
([ cosx—sinx
15 S e
COSX+Sinx
| sin .y
| COS X
sinx
1+

=tan

COS X

_lan_,(l—lanx]
1+ tan x

=tan”' (1)~ tan™' (tanx) [tan"iztan"x—tan"_,v

1-xy
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Question 9:

Write the function in the simplest form:

1 X

tan ﬁ » |.\'| <a
Answer
tan ™ ——

[2 3
R

: s s =
Putx=asin@ = —=sinf = # =sin '(—]
a a

asiné )
UL lan

-r A'(
T =lan e
va —x° Va' —a’sin® 0
sl ,[ asin@ ]—Lan ,(asiné)]
avl—sin’ @ acost

=tan ' (tan@) =0 =sin ' —
a
Question 10:

Write the function in the simplest form:
3a’x—-x a

tan”' | —— [, a>0; XS —=
V3

WA

3 3
a -3ax

Sild

Answer
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J3a'x-x
| ——
a —3ax’

X a X

Putx=atanfl => = =tanf =>f =tan"' =

a a

_.(Ju:.\'—.\'" [ 3d° atan@-a’ 1an’ 0
tan ———5 | =1an : 3 3
a -3a-a tan’ @
— 3a’ tan@—a' tan’ 0
a' =3a'an’#
n.,(3tan0—tan"0}

a =3ax’

]

I-3twan’g
=tan"' (tan 36)
=30

2"
=3tan' =
a

Question 11:

et )
tan"[?.cos(Zsm ‘—J]
Find the value of 2
Answer

| \ - (n)
SIN  —=Xx SINX=—=8In| —|.
Let 2 . Then, - 6

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

Answer

cot(tan" a+cot' a)

T -1 -1 T
=cot| — tan x+cot x=—

2 2
=0
Question 13:

. 2x 1=38
tan—! sin ! +eos ' —— | <1, y>0andxy <l

. 2| 14x° 1+ 7
Find the value of -

Answer

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

> ,( 2tand
c.sin =i | ————
|+tan" @

)= sin ' (sin20) =260 =2tan ' x

Let y = tan @. Then, ® = tan 1

1=y Lo [l—tdn ¢

S Cos -
1+ vy~ |+ tan~ ¢

] cos ' (cos2¢)=2¢=2tan 'y

L ooy 22 - y?
Cotan—| sin - +cos ' J -
2 1+ x° 14 y°

=lan];|:2wn x+2tan 'y]

=tan[tan"x+tan"y:|

. lan{tan ,(x+y]]
1-xy

X+

1-xy

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

Answer

’ ( ' A‘ l ~I ]—
sin| sin ;+cos x |=1
:>sin(sin 'l]cos(cos’x)*fcos[sin 'lein(cos" r) =]
5 5

[ sin( A4+ B)=sin Acos B+cos Asin B|

1 T ) 1
=S —x X4 C0os| sin - — 2sm(cos x)=l
5 5)

:>£+cos'(sin 'l)sin(cos"x):l . A1)
5 s :
Now, let sin:%ry.
. BN 2
Then, sin y=l:cosy= I—LlJ = NG = p= cos"(_‘/g}
5 5 5 5
o 11 246
sosin™ L= cos ( )J +(2)
5 5

Let cos 'x=1z.

) = - e
Then, cosz=x=sinz=+vl—-x = z=sin (\fl—x").
.cos ' x=sin '(v'l—x”‘) (3)

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

.
i:—+cos(cos ' é‘;?—ts—w-sin(sin' Ji-¥ ):1

L]

J
:>§+¥-\/I—x3 =1

X 2-J8JI~~‘\'5=5
— 261-x7 =5-x

On squaring both sides, we get:
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(4)(6)(1-x7)=25+x"—10x
=524 -24x" =25+ x" ~10x

= 25x' —10x+1=0

= (5x~1) =0
=(5x-1)=0
|
—
S
|
Hence, the value of x is s
q4x=1 , x+1n
tan + tan =
If x—2 x+2

Answer

2 4 then find the value of x.

Maths
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aXx=1 4 X+ =
tan 4+ lan = —
X— x+2 4
x=1 x+1
+ %
— tan" x=2 X¥2 _x [um" S .r+_vJ

REIESIK

(x=1)(x+2)+(x+1)(x-2)

r

Al ¥ Hx-2+-x-2
= tan N e =
| X =4 -x"+1
-|—2.\'2'4j| n
=% tan = —
-3 -4
]4—2.“:
=> tan| tan =tan—
3
4-2x°
=) — = |
3
= 4-2r" =3
=2 =4-3=]
|
=D X=I—
V2

Hence, the value of x is t?.

Question 16:

Find the

Answer

sin '(si

) .( X Zn)
sin | sin—
values of 3

21:)
n_
3

| (x+2)(x=2)—(x=1)(x+1)

o
4

|

I

4

1—xy
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-1, . n =N . . L
We know that sin = (sin x) = x if .\‘E[—E, 5} , Which is the principal value branch of

sin”*x.

2n [—n
— —_—,
Here, 3 2

) 0 -
sin '(sm—)
Now, 3 can be written as:

. 22 . | .
s s =sm sm‘ n—
\
/ \

\ -

o |32

D
el

v f
il S TN
=sin '[ sin — | where — & :
3 2

| \ 2

2n
3

-

‘o
(B

Question 17:

 3n
Find the values of tan '[lanT]
Answer )

) ( 3n J
an’'| tan—
4

T
We know that tan™! (tanx) = xif X E (— E ,5) , which is the principal value branch of
1

of . 3=
Now, lan Ila"T can be written as:

\

. 3m) . (—3x ) : T
tan ] tan — ‘:lnn —tan| — | =tan"'| —tan| ®——
-y 4 ) 4

[ n | ( 3\1 t (-n \
= {an —lan: =tan | tan —: 'whcrc - .
)

\
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-\ In 4 -1t =
Jtan | tan— |=tan | tan| — | |=—
4 4 4
Question 18:

tan(sin ' E+cot ' EJ
5 2

Find the values of

Answer
o 5o ; 3 — 4 5
sin' ==x siny===scosx=vyl-sinx =— =>secx=—,
Let 5 . Then, S 5 4
25 3
stanx=+secix—1=J=—1==
V16 4
1 3
Lx=tan '—
4
s 43
.sin '%=tan g (i)
5 4
3 2 3 7] %
Now. cot ' ==tan' = (i) tan"' —=cot ' x
2 3 X
;i i
Hence. lan(sm '~ +cot '—]
5 >
[ o3 4 : Z i
= tan| tan 24- tan 3 [Usmg (i) and(n)]
3
33 X+ y
= tan| tan ' -2 tan'x+tan ' y=tan ' —
| 3.2 1—-xy
43
( iy 9+8J
= tan| tan
-6
1

Question 19:




Class XII Chapter 2 - Inverse Trigonometric Functions Maths

[ TIn
~ | -~
Find the values of 0% [ "05_6“] is equal to
\

b D m &

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.
n

—gXE [0, n].
Here, 6
o Tn
cos | cos—
Now, \ 6 can be written as:
o Tn) . =Tn) il 78] 0
cos Lms—_ =C0S | COS— J =C0S | cos| 2n—— [ms(ln +Xx)=cosx
6 ) 6 Dt .
: Sn n
=cos ' cos == | where == &[0, ]
6 6
of 7x ] \ Sn) 5x
S Cos lcm—, =08 | cos— |=—
6 \ 6 6

The correct answer is B.
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Question 20: sin (E —sin™! (— %)) is equal to
1 1 1
(A) 2 (B) (©) 3 (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]

252
(mr 1
s sin (§ — sin (——2—))
= sin E— sin~! (—-sin g)]
=5in E — sin™? {sin (- %)]]
T T 3T
= sin (§ + 5 = sin (?)
T

= sin—=
2

Hence, sin (g — sin™! (— %)) =4

Hence, the option (D) is correct.




Question 21:
tan~14/3 — cat“l(—\/g) is equal to
(A) 7 (B) =3 (€)0 (D) 23
Answer 21:
Given that tan™14/3 — mt‘l(-—ﬁ)
We know that the range of the principal value branch of tan ! is (— g .g) and cot™!
15 (0, m).
« tan~ W3 — cot™1(—V3)

= tan~* (rang) —cot™! (—mtg)

e [cot ('H - ?Ef)]

3

— ﬂt_l( tSH)

=3 € co 6

m 5?‘|‘.‘_2:1'1‘—5?T_ 311'_ T
3 6 6 6 2

Hence, tan~'3 — cut“l(—m AN i

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

Question 1:

,( ]37:)
COs | cos—
Find the value of 6
Answer
-1 xel0,n] -

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

131

——¢|0, n]
Here, ©

137

cos (cos———)
Now, 6 . can be written as:

' ' \
cos '[cos-[???F):cos . cos(21r+-7-[- '|=cos™ cos[ﬁj , where 7-[-f:'[O,n].
6 . 6 6 6
: l( 1371:] ] [7[] T
c0s”' | cos— |=cos | cos| = ||==
6 6 6

Question 2:

: ( n )
tan | tan—
Find the value of . 6

Answer

53)
XE| ==y =
2 2

We know that tan™! (tan x) = x if
tan ~x.
T (

6

U
tan (

, which is the principal value branch of

~ o

L
-

wl::

Here,

tan—j
can be written as:
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.lan(zn—%ﬂ} [mn(Zu-.r)——mn.r]

T )
tan '(lan— than '
6

-

o e e [

» (n) r [ anr)
=tan | tan , where —e| -—, '
I 6 6 2 2

T . =n) =
Joan tan— |[=lan tan— |=—
6 6

Question 3:

2sin“’§=tan‘IE
Prove 3 7
Answer
Let sin”' > x. Then, sinx = 3
5 5
BE
=cosx=,(l-|=| ==
5 5
3
Stanx=—
4
Sox=tan '—:>sin"§=tan"E
5 4

Now, we have:
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3 353
L.HS,=2sin"'==2tan' =
5 4

9y
=tan ' 4. [2tan "x = tan ,21"}
%
4

16
=tan"’ »§=R, S.
7
Question 4:
e TP 477
sSin —+sm —=tan —
Prove 17 5 3
Answer
et sin"izx. Then, sinxzincosxz l—[i] =J£ =I—D.
17 17 17 289 17
8 8
Jlanx = — = Xx=tan —
15 13
ssin”' —=tan™ 8 (1)
17 15
3 ; f 3y { -
Now, letsin™ :=y. Then, siny= % =cosy= I*[ _) = 16_ = “_1
5 5 5 25 5
3 s
Stany=—=>y=tan —
4 4
*.sin” 3 =tan”' 3 (2)
5 q ol 2

Now, we have:
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l..H.S.=sin"§+5in”li
7 5
=tan’ 185~:tz1|fl _—; [Using (1) and (2)-‘
8 3
115 4
= tan N
15 4
,(’32+45'J | | 1 X+y
=tan” | ——— tan”' x+tan' y=tan'-
60-24 1-xy

I 72 “RH.S.

J

Question 5:

44 412 43
Cos  —+Cos 3=cos .

Prove 5 I 6

R

N

Answer
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;
: . 3

Let cos ' n/ =x. Then, cosx = g sinx = l—{‘—‘») ==,
5 5 5 5

£ W

Stanx = ;::' x=tan

4 3
scos” —=tan™' = 1
5 4 ( )
2 7 5
Now. let cos™ = = y. Then, cos v = e = siny=—.
13 13 13
tany = 3 = y=tan"' 2
SEER TR
reos? 22 = tan «(2)
13 12
3 5
Letcos ' 373 =z. Then, cosz = 3 sinz= =0
63 65
ftanz= - =z =tan™
~ i6
cos” ——=tan"' — 3
% (3)
Now, we will prove that:
; ’
L.H.S. = cos '.:'+cos V12
5 13
et 13, i 5
= tan 4+lan 5 [L.smg (1) and (-)]
3.3
—tan” 4 12 tan'x+tan” y=tan ' > &
2 3 I-xy
412
136420
4815
= tan 120
33
=tan”' 5—? [by (3)]




Class XII Chapter 2 - Inverse Trigonometric Functions

Maths

Question 6:

SR %y . -i 96
cos —+sm —=Sm —
Prove 13 5 65
Answer
T T 3Y [le 4
Let sin”'==x. Then, sinx="=>cosx= I—(l = [—==2.
5 5 5 25 5
3 43
tanx=—=x=tan —
4 4
.13 1 3
J.8in - =tan w1
12 12 : 5
Now, letcos —=y. Then, cosy=—=siny=—.
13 13 13
45
lany=—=y=tan —
12 12
2 5 .
g 12 g 2 «(2)
13 12
5 - 5 3
Let sin”' — = z. Then, sinz= L = C0S$z = 3—
65 65
56 1 56
tanz = —> z=tan
33 33
SR 20 g OB «(3)
65 33

Now, we have:
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L.HS.=cos™ = +sin %
13 5
5 3
=tan"' —+tan"' = Using (1) and (2
12 4 |: g (1) ( )]
5.3
=tan' _J_2_5 4? tan”' x+tan"' y=tan”' i‘
1-=.= 1=x)
12 4
tan ' 20+36
48-15
5
L
33
5
=sin "’ “ﬁ = R.H.S. [Using (3)]

Question 7:

463 . 5 i
tan — =sin —+4Ccos  —
13 5

Prove
Answer
o B : : 5 12
Letsin” —=ux. Then, sinx=—=cosx=—,
13 13 13
5 a3
SLtanxyx=—=x=tan —
L. S,
ssin!' —=tan' — (1)
13 12
s 3 ; 4
Let cos™' == y. Then, cos y===5siny=—.
5 5 5

4 L4
Slany = 3 =S y=tan —

. 4

L. COS = [an

| W

Using (1) and (2), we have
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: o D 3
R.H.S.=sin"' —+cos' =
13 5
4
= tan '-—5~+1‘an =
12 3
(5.4
1 3 i G Xty
~tan”'| 12_3_ tan" x+tan"' y=tan "' >
Ll 5 4 - xp
p— .;,x — »
¢ X 3y
_mn,,(lsws’
=tan"’ g3
16
=L.H:S
Question 8:
£ 1 e & 41 =
tan  —+tan —+tan —+tan - =-—
7 8 4

Prove

Answer
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e | 1 ) J
LH.S.=tan”' —+tan ';+tan ' +tan™

-1 Ay gl XTY
tan”' x+tan”' y=tan :

|
+
X
o |
. J 6o |~

3
11 1.3
:lan" 5 7 +tan‘| 3 8 -
| (39 |

]-]x! s 1L ]—.{V
5 7 3
- ,[ SJ ~,(8-}-3]
= tan +1 2ol
35— 241
- i
=tan' — +tan ' —
23
=tan"—+tan"u
23
6 11
- (1. ZEE-:238
=1 6 11
-— X
17 23
— an| 138+187
391 -66
(38
= taj —— |=tan"" |
325
="-RHS
4
Question 9:
tan”' x=lcos"(]_x), xef0, 1]
Prove 2 I+x
Answer

l.et x=tan~ 0. Then, \/; =tan0 => 0 =tan "' \/;
l-x I-tan” @

= — =¢0s20
I+x l+tan &

Now. we have:

R.H.S. = cos™ ('—_5] - L os (cos28) = 1420=0=tan Jz=LHS.
2 l+x 2
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Question 10:

(Jl+smr+\/l sin x _x ve(O EJ
J1+sinx =1 ~sinx 2 T4

Prove

Answer

J1+sinx ++/1—sinx
JI+sinx —+/1-sinx

Consider

(vrl+sin o \/I—sin.\')z
~ - (by rationalizing)

(\/l+$inx): —(\ll—sinx)‘

(l+sinx)+(l—sinx)+2J(l+sinx)(l-—sin.\')
- I+sinxy—1+sinx
2(l+\/l—sin’x) lecosx 2¢08

2s8in x sinx

2

| =

e X
2sin —cos—
2 2

.

X
=cot
2

S LHS. =cot™ ( \/I +sinx +1-sinx J: cot™ (cot ;] = ; =R.H.S.

\/l+smr—«,/l sinx

Question 11:
e —alok —E—J—cos X ———|—-<
Prove \/l+r+\f -x) 4 2 TTapT

Answer

[Hint: putx = cos 20]
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Put x = c0s 2@ so that 8 = icos“.r. Then, we have:
LHS =t | iy V=g
o \/]+x+\ﬁ— X
s }/l+00526;§/1—00529
V140528 ++/1-cos28
- tan_,(\/.?cos" 0 -2sin’ 0
V2cos @ +2sin’ @
‘ n..(ﬁCOSO—ﬁSin()]

\6 cosf + \/Esin 7]

- tan_,(cos()—siné’] - tan-.[l—tan())
cos@+sind I+ tan @

=1an

=tan"'|—tan"' (tand) [tan" (“:LJ =tan"' x—tan”' )']
1+xy

o G B L cos e AR
4 2

Question 12:
g_n—gsin—ll;-?_sin_]'&
Prove 8 4 3

Answer
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=2(cos '1) ; (1) | sin " x+cos '.\'=7—t]
14 3 -

A W
Now, let cos™' 1 =x. Then, cosx = -I—=>sin X= l—(lj =-_\£.
3 3 3 3
. L1 22
Sx=sin = C0s —=sin
3 3 3
2
~LHS.= %sin‘l \? = R.H.S.

Question 13:

Solve 2 an "(cosx)=tan ' (2cosecx)

Answer

2tan' (cosx) = tan™' (2cosec x)

2cos X 7 2x
= tan '[ ~— | =tan"' (2cosecx) 2tan ' x=tan"'
1 —cos™ x I-x
2cosx
— = 2cosecx
I-cos” x
2¢osx 2

sinx  sinx
=5 COSX =SinX
= tanx =1

a
W=
4

Question 14:

al=x 1
tan ——= ; tan
Solve l+x 2

Answer

-1

x,(x>0)
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- |
tan' ——=—tan ' x
l+x 2
i | 1 1 I I i X—)
—tan l—-tan x=—tan 'Xx tan  x—tan y=tan -
2 1+ xy
T i
= —=—tan X
4 2
=tan” x=—
= X =tan—
1

Question 15:
: =1
sin| tan , x| =1,
Solve - ( x) I | is equal to
X | | X

(A) \J:I-.\" (B) \/l—.\‘" (C) \J"I+.t" (D) I+ 1

Answer

tany=x=>siny= ,Y_. :

1 VI+x

Let tan™

| X = e | X
Sy =sin — (= lan x =8in f )
( l+x'] Va7

~sin tan™' x) = sin(sin"

x = y. Then,

X }_ X
\/l +x° \/l + X
The correct answer is D.

Question 16:

3 i e
sin”' (1-x)-2sin"' x=—
Solve 2, then x is equal to
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(A) 0,

Answer

(€) 0 (D

T =

(B) 1,

LS
19 | -

sin” (1-x)-2sin"' x =

oA

N S
= -2sin" x=_-sin” (1-x)

=-2sin"' x=cos™ (1-x) (1)
Letsin 'x=60 =sinf@=x=>cos@ =+1-x".

O =cos’ (H)
sosin” .\':cos"(\!‘]——x;)

Therefore, from equation (1), we have
-2¢0s '(\}I—x’ )=cos '"(1-x)

Put x = sin y. Then, we have:
T .
~2¢0s '(\H ~sin” y ) =cos ' (I -sin y)
1 1 .
=» ~2¢0s ' (cosy)=cos (l-siny)
= =2y =cos " (1-siny)
=> | =sin y = cos(-2y) =cos2y
=5 1—siny=1-2sin’ y
= 2sin’ y—siny =0

=>sin y(2siny~1)=0

p 1
=>siny=0or =

|
"x=0o0rx=-
A

I
X=—
But, when , it can be observed that:
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\

{
L.H.S.=sin"'| 1- J—:qn

D | =
ro | -

= $in ’

a4 RHS.
6 ]

|
v £

bl
“is not the solution of the given
equation. Thus, x = 0.

Hence, the correct answer is C.

g% 4 X=Yy

tan - |—tan .
: S

Solve ' RE

is equal to
® & &
(A) 2 (B). 3 (c) 4 (D) 4

Answer
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~1 X -1 Kz _V
lan — [=tan
¥ X+y

X x-y

g y tan” y—tan” y=tan' e
H(x][x—y] 1+xy
| Aty
[ x(x+3)-y(x-»)
1 Ge)
yx+y)+x(x—y)

y(x+y)

=tlan

(.2 27
tan! X +.r_1»‘—.r)f+_)fJ

2 2
Xy+y + X" —xy

X+ T
=tan”' | =— .,]=tan ==
4yt

\ -

Hence, the correct answer is C.





