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+ Inverse Trigonometric Function + Properties of Inverse Trigonometric Function

Inverse Trigonometric Function

Trigonometric functions are not one-one and onto on their natural domains and ranges, so
their inverse do not exists in the whole domain. If we restrict their domain and range, then
their inverse may exists.

v = f(x) =sin x. Then, its inverse is x =sin™" y.

sin” y #sin H'H
b0
The value of an inverse trigonometric functions which lies in its principal value branch is

called the principal value of that inverse trigonometric function.
Domain and range of inverse trigonometric functions

NOTE « sin™' y # (sin y)~

Function Domain Range
(Principal Value Branch)
- _ Qmn m
sin”' x [-1,1] g2 28
cos™ x [-1,1] [0, T
tan™ x R @‘E: L@
2 2
cot™ x R (0,
g
sec” x R-(-1,1) [0, 7] - s
cosec™ x R-(-1,1) %g’ ETE_ {0}
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Properties of Inverse
Trigonometric Functions

1. (1)

(ii)

(iii)
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. I

sin™ x +cos™ X—E (F1<sx<1)
» B m

tan™ x + cot X=E; x UR

1

sec”' x + cosec” X—E (x<-1lorx=1)

sin”'(-x) = -sin™" x; (-F1<x<1)

cos™'(-x) =Tt —cos " x -1<x<1)

tan™' (- X]:—tan_l(x] (- <x <o

cot™(-x) =T —cot™ x; (- 0 < x < o)

sec”' (= x) =T —sec”' x; x<-lorx=1)

cosec™ (- x)=—cosec” x; (x<-1orx=1)

sin™ (sin x) is a periodic function with period 2Tt

0 g@ T o

o % X B2 2H

- ot 3ng

Bn -x, XDEE,—E

sin™' (sin x) = ] I:BT[ F%T[D
DX =2m, x [

B2 28

D b1t 711
m-x, xUO=/—,—
5 g2z B

cos ' (cos x) is a periodic function with period 21
0 x, x [0, ]
Bm -x, x0O[m2 1
DX 21, x d2n3 i
Hinm-x, xUOBm4T

tan ' (tan x) is a periodic function with period Tt

cos ™' (cos x) =

= X X D—D LS
2 H 228
Ot 3nQg
BX_T[, D@,ig
tan™ (tan x) = [ 2
Bt 510
k-2, x0—,—
0 H2 28
0 o 710
-3, O0—,—
el H2 28
cot™ (cot x)is a periodic function with period T
cot™ (cotx)=x; 0<x<TI
™ (sec x) is a periodic function with period 2Tt.
4 mT
(sec x)=x; 0 SX<EOI‘ E<XST[

cosec”" (cosec x)is a periodic function with
period 2 T.

cosec™ (cosec x) = x; —

™[ A

T
<X <001‘0<st

sin™ %gzcosec_lx, if x (oo - 110 [d )
- ?QI sec™

QI‘Q 0 cot™
tan™ =
[rT[ +cot™

x,if x Ofeo - 10 [k )

ifx>0

if x <0

(iii)

(ii)

(iii) cos™

(iv)

2

sin” x =cos™ V1 -Xx

0 D\/l x* U

Dl XE cot” %7%

_ 1 i
=sec™’ =cosex1§»§ifxlil0,1
B;}l—XZH X o
cos x =sin™" V1 -x*

[1 -2 0
=tan™ %%EI cot™ %ﬁz sec™ %Q
=cosec’1|:J E DifXD[O,l)
B:/l—XZH
tan'lxzsin'lt| x H
B;}l'FXZB
=cos’1E| E D=cot’1§1§
1+XZB

=cosec” %7% sec”'( 1+Xz)ifX[|(090]

sin™ x +sin” y
Qin_1 (X\/l -y 4+ y\/l -x
x’+y <lor Xy<0andxz+y2 >1)

(1 =37 +yyf1 - x?
and x*+ y* >1

X\/l—yZ +y\/1 -x%)

H—l <x,y<0and x* +y* >1

=tan"

*); | x|,] y| €1 and

-sin™ ;0 <x,y <1

DDDQDD

D’T[ —sin”

sin” x —sin” y
Bsin'l (X\/l -y —y\/l -x
Dand x* + y* <lor(xy >0and x* +y* >1)
(1= —y1-x*)
00<x<1,-1<y <0 and x* +y* >1
L=yt —y 1 -x)

H—l <x<0,0<y <1 and x* +y* >1

O .
_gm-sin
=0

0 .
- m—sin

x+cosy

Qos'l{xy—wll—x2 VA=) | x]Ly] <1

and x + y 20

EZT[ cos ' {xy (1 —-x*) 1 -y*)};

| x|, |y|<1andx+y<0

cos1 -cos'y
Q:OS {xy+40-x)yJa -y x|yl <1
_@ndx<y

O
Feos {xy + (1 - x?) 1 -y}

E—l <y<0,0<x<landx =y

@g www.studentbro.in



(v) tan™ x + tan™
y
L Ux+y0O

an MB xy <1

i Dx+y[|

E—XyH

T+ tan™ ﬁlxgﬁ x<0,y<0,xy >1
- xy

(vi) tan™ x-tan™ y

x>0,y>0,xy >1

I
DEllDI:H%DDEIH_D
x

0 _1|:|){—y[|
an 117
g +XyH xy >-1
0 L Ox=-y0O
= [JU + tan xy<-1,x>0,y <0
g Bt Y :
Dmstan” VH xyr<-1,x <0,y >0
an xy < -1, x <0,
T Bt ¥ d

7. (i) 2sin”' x

g sin™'{2x /(1 - x*)}; —%
=%T[—sin’1 (2x 41 -x?%); iSxSl
0 V2

L —sin™ @x41-x%); -1<x <-L
B V2

Ocos™(2x* —1); 0<x<1

m—-cos™ (2x* -1); -1 <x <0

% - g2x O 1<x<1
an —H; -1<x
O

H Oa2x 0O
iii) 2tan™ x=[Ju+ tan™ ;o x>1
. S s

d

E—T{+tan'1 ﬁ%ﬁ, x<-1

(ii) 2cos™ x=

0 _,02x O
d
0 O
(iv) 2tan™ x :Err—sin'1 B%B x>1

a
O-m—-sin™ x<-1
g ﬁ H
g s
o0s <Sx<o
(v) 2tan™ x = g ,
|:l—cos'l[:'l_x D‘°°<X <0
H ]] +XZB
NOTE « |fsin™'x +sin™ y =8, then cos™'x + cos™ y = -8
e Ifcosx +cos”y =6, thensin"x +sin"y = -8
g sin™ (3x —4x%),
g )
g. (i) 3sin” x =Qm -sin”' (3x - 4x°),
a

_ . -1
ELT[ -sin'(3x -4x*), if-1<x <7

0

(DAY PRACTICE SESSION 1)

FOUNDATION QUESTIONS EXERCISE

1 The principal value of sin™ Q:os —@

= NCERT Exemplar
31 7M ] ]
a) — b) — c) — d) -——
(a) s (b) : (c) 10 (d) 10

20 20
2 |If sin™ x, =10m, then X; is equal to
i; 121

(a) 20 (b) 10 ()0
3 The domain of the function defined by

f(x)=sin""\/x -1is
(a) [1,2] (b) [-1,1]
(c) [0, 1] (d) None of these
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(d) None of these

= NCERT Exemplar

: 1
cos ' (4x® —-3x), if-<x<1
B ( ) 5
(ii) 3cos™ x =21 —cos™' (4x° -3x), if_?1 <x S%
0
m +cos ™' (4x* -3x), if -1 <x sl
D 2
tan aBBx-x if_—1<X<i
D el LR
. - D ,Bx-x'0 1
iii) 3tan™ x =[Jm +tan™" . ifx>—
() E Bi-sx D V3
|:lT[+‘[an‘1|:BX_X3E| if x< L
EF -3x* 0 J3
4 The value of cos (2 cos™ x + sin™ x)at x :%is
26
@ 1 (6) 3 © 0 (d)—Tf

5Thevalueofoos[tan sin(cot™ x)}]is
X2 +2 X +1
\/X +2 Vx +1 Vx +2

6 The equation tan™ x —cot™ x =tan™ Qﬁghas

(a)

a) no solution = NCERT Exemplar
b) unique solution

c) infinite number of solutions

d) two solutions

(
(
(
(
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2X 1
7 Lettan'y =tan”' x +tan™ %—Q where | x| < —. Then,

a value of yis = JEE Mains 2015

3x—x° 3x+ x°
e ©) 1-3x%
o 3x-x° d 3x+ x°
1+ 3x° 1+ 3x?

8 Ife=tan""a, @ =tan” ' band ab = -1, then (8 —@)is

equal to
(@) 0 (b)

Nl

(c) g (d) None of these

9 The range of
x)=|3tan” x —cos™(0)| - cos™(-1) is
_ _ - Qmm
@Fmnny ®EnH @©[-nn (d)§2’2m§

10 The number of solutions of the equation
cos (cos™" x) = cosec (cosec'x)is

(a) 2 (b) 3 (c) 4 (d) 1
11 The value of cot Ecoseo" S, tan™ gQis
3 3 = AIEEE 2008
5 6 3 4
>~ b) — = d) —
(@ 17 (b) 17 © 17 () 17

12 Iftan(cos™ x) = sin %0 chen X is equal to

(a) * % y£ Y2 o)+ O (d) None of these

3 V3
13 Ifcos™ x + cos™ y :g andtan™ x —tan™ y =0, then

x® + xy + y®is equal to

(a) 0 (b) % © > (d) %
14 |f sin™ %Q+ cosec™ %Q T then the value of x is
2’ = AIEEE 2007
(a) 1 (b) 3 (c) 4 (d) 5
15 Ifsin” x +sin”' y +sin”" z —3—; then the value of
(X101 101)(X202 02 IS
(X303 303) (X4 404 )
(@) O (b) 1 (c) 2 (d) 3

16 The root of the equation

tan™ BX—HH "DZ =tan~ %le

(a) -2 (o) -1 (c)

Nlw
2
Wl

17 The number of solutions of

an x(x +1) +sin” x? +x +1 =—

= NCERT Exemplar

(a)o (b) 1 (c) 2 (d) infinite
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18 The maximum value of (sec™x)? + (cosec™'x)? is

™ 51C
a) — b) =—
(a) 5 (b) 2
(c) @ (d) None of these
19 The trigonometric equation sin™ x =2sin™ a,has a
solution for = AIEEE 2003
1 1
a) —<lal<— b) all real values of a
(a) 5 |al 7 (b)
1 1
c) lal€ — d) |a|z —
) lal 7 ) lal 7

20 If x D% 2’5 then the value of

_1 dan x .0 3sin2x
§+tan B*H
4 5+ 3cos 2x

(a) (c) 3x (d) x

N | <

21 If tan® +tan % +6§+ tan @g +9Q:a tan 36, then a

is equal to
(a) 1/3 (b) 1
(c) 3 (d) None of these
22 Ifcos™ x =tan™ x, then sin (cos™ x) is equal to
(@ -x ()X (0) x° () -1
X

23 The real solution of

anx(x +1)+sinT {x? + x +1 =g is

(a) 2 (b) 1,0 (c) -1 0 (d) 3,1

24 If sin” %Q+ cosec ‘% - ,then the value of x is
2' = AIEEE 2007

(a) 1 (b) 3 (c)4 (d)5

25 Ifcosec'x + cos™' y +sec” z
>a? —-+/21m a+ 31, where a is a real number,

then

(a) x=1y=-1 (b) x=-1z=-

(c) x=2,y=1 (d) x=1y=-2

26 The solution of sin™ x < cos™ x is

1 0 10

2 1 f SEERNCE
10

© g 728 @ B 78

27 If mand M are the least and the greatest value of
(cos™ x)? + (sin”" x)?, then M is equal to
m
(a) 10 (b) 5 (c) 4 (d)y 2

28 The number of real solutions of the equation

J1+ cos 2x =+/2 cos™"(cos x) @ gs
= NCERT Exemplar
(a) O (b) 1 (c) 2 (d) infinite
m @) www.studentbro.in



29 The sum of the infinite series

O o0
sin“@%@+ sin” E@D + sin” MD
2 0.6 O 0 \/12 0

31 The value of x for which sin[cot™(1 + x)] = cos (tan™" x),
is

= JEE Mains 2013

]
(d) >

()0

32 If 0 < x <1,then 1+ x?[{x cos(cot™ x)

+ sin(cot™ x)}? =1]"? is equal to
X

m c) ><\/1+x2 d) \/1+x2

33 If x, yand zare in AP and tan™ x, tan™' y and tan™" z are
also in AP, then

(@) x=y=2z
(c) 6x=38y =2z

(a)

(b) x

= AIEEE 2012
(b) 2x =y =6z
(d) 6x =4y =3z

(DAY PRACTICE SESSION 2 )

PROGRESSIVE QUESTIONS EXERCISE

+... +sin” “
1/ n+1
T T T
o b) It o d
(a) 8 (b) 4 (c) 5 (d) m
30 A root of the equation
17x2 +17x tan % tan™ %@—55—10 =0is
45
10 7
b) -1 c) —— d) 1
(a) — 7 (b) (c) 17 (d)

1 Ifsin“E| -2 _+2 - [O+cos” X— x_H
B H BX > "4 7H
=g,whereo<|x|<«/§,thenxis equal to

1 1
a) - b) 1 c) —— d) -1
(a) 5 (b) (c) 5 (d)

2 |f the mapping f(x) =ax + b,a >0maps[-1,1] onto
[0, 2], then cot[cot™ 7 + cot™ 8 + cot™ 18] is equal to

(@) 1= (b) 1O (c) (1) (d) 1(2)
3 IfS=tan" B?i +tan™ Bvi
B +3n+3 B
O O
+tan'3 ! Othen tan Sis equal to
0 +(n+19)(n +20)Q - JEE Mains 2013
20 n
a) — = by "
()401+20n ()n2+20n+1
i 20 (d n
n- + 20n + 1 401+ 20n

e
7T[ 181
f = a1 f? 18
(@ - T=e H=e
11n
j —el2 m 13
@» e f@» Q e
51fsin” x+sin” y +sin” z _3n and f(1) =

f(P+Q)=f( )(q), Op,q0 R, then

) 4 @) _ (x+y+2) ; 't
y' X 1 i@y G IS equal to

(@) 0 (b) 1

(c) 2 (d) 3
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6 If[cot™ x]+[cos™ x] =0, where x is a non-negative real
number and [.] denotes the greatest integer function
then complete set of values of x is

(a) (cos 1] (b) (cot 1)
(c) (cos 1, cot) (d) None of these

7 cot™ (Jcosa)-tan™ (Jcosa ) = x, then sin x is equal to

= AIEEE 2002
a) tan’ %Q (b) cot? g@

d) cot %@
8 If (tan™ x)? x)2 =21

+ (cot™ g ,then the value of x is

(b) -3 (c) -1 (d) 2
9 The solution set of tan? (sin™' x) >1is

@ g1 IQD@f g ©f55io
() =11)~ (d) None of these

10 If® and @are the roots of the equation
8x? + 22x + 5 =0, then

(a) both sin™ @and sin™" @are equal
(b) both sec™ 8and sec™ gare real
)

(c) bothtan™ @and tan™ @are real
(d) None of the above

11 2tan“( - 2)is equal to

cos” QLE (b) m+cos™ S
_E + tan™ Q»%@ (d) =+ cot™ %%E

12 Let x J(0,1). The set of all x such that sin™
the interval

(a) %%@

() @)

) tana

(a) -2

'x>cos™ x,is
= JEE Mains 2013
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1(d) 2 (a)

M@p 120 13

21 (c) 22 (b) 23

31 (a) 32 (o) 33
1h) 2

11 (o) 12 (b)

ANSWERS

4 (d) 5 (9 6 (b) 7 (@) 8 (0
14 (b) 15 (d) 16 (d) 17 (b) 18 (b)
24 (b) 25 (a) 26 (b) 27 (a) 28 (a)

4 (b) 5 (9 6 (b) 7 (@) 8 (d

Hints and Explanations

SESSION 1
1 cos EBSTHQZCOS BBT[ + S?Tﬂ: cos S?T[
=sin EZE —S?T[§=sin @—%@

O sin™ @:os 331
5

=sin™ Din Q—E%= -
E 10 10

2 Since,—Es sin™ x<
2 2
O sin™’ Xi=E, 1<1<20
2
0 x,=1,1<1<20

i )
20

Thus, Z x;, =20

3 Given, f(x)=sin" \/x -1
For domain of f(x) -1<,/x-1<1
0 0<(x-1)s101<x<2
0 x0O[1, 2]

4 cos (2cos™ x +sin” x)
=cos [2(cos ™ x + sin”" x) —sin™ x]
cos (M —sin™" x) = —cos (sin” x)

- cos %irf1 %% g X = 155
g

-cos é{tos_l 1- %g é

O g
= —CoSs []305_1 @D: —@
O 50 5

5 We have, cos[tan™ {sin(cot™ x)}]

Let cot™ x=a

0 cota = x

0 coseca =1+ x°
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g sina =
N1+ %
O a=sin”
V1+ ¥
Hence, cos[tan™ {sin(cot™ x)}]
= cos gan'] E;;in%;in‘1 1
o 0 U ¢1+x2%%
_ 4 10
= cos dan
1+ 20
= cos%os‘] \ X410
= 2 g
0 X +2 0
- let tan™ D;B‘ B o
e st o
0 1 0
tanf =
B 1+ x B
O ? O
osecB = 1+ 1 _ = X,Z+ZD
O 1+x V¥ +1 0
o X +1 O
OSB = = -
ﬁ X +2 H
_ ¥+l
X +2
Given, tan™ x—cot™ x = tan™ Hlfﬁ
3
0 tan™ x—cot™ x = ()
6
But tan™ x+cot™ x = ET[ ...(ii)
On adding Egs. (i) and (ii), we get
ztan_1 X:E+I[:Zj
6 2 3
0 tan” x= 1
3
O X = tan;—-[ Ox=+3

It has unique solution.

7 Given,

9 (a) 10 (a)
19 (¢ 20 (d)
29 (c) 30 (d)

9 (a) 10 (¢

tan™ y =tan” x + tan™ @%Q

where|x|<i

NE)
O o+ 2x O
0 tan™ y = tan™ M%
2x @
—x 0
Rt
O
[y tan™ x+ tan™ y = tan™ Eﬂ%
0 M-xv0O
xy<1§
. 4 0Ox-x+2x0
=tan J——]
- x* -2x"0
tan” y = tan™ E‘LX?H
1-3x0
— 3
0 =3X b'e
1-3%
Alternate Method
1 1 1
xl< —0 ——<x<_—_
R N N

Let x = tan6 O —E<6<E
6 6

O tan” y =0+ tan' (tan20)

0

=0+20=36
y = tan30
_3tanB-tan’®
1-3tanB
_3x-Xx

Y

8 Given that,® = tan™ a

and
and

@=tan" b
ab = -1

Otan O tan @ =ab = -1

@ www.studentbro.in



ad tan® = —cot @
O taneztangﬂ+<@
2
1
O 0 - ==
¢ 2

9 f(x)=|3tan" x—cos " (0) | - cos ' (-1)

- T

=|3tan™" x — QEH
2

We know that, — T tantx< ™
2 2

| ﬂ<3’[an X<3—T[
2 2

0 -2m<3tan” x-<m
2

3tan” x - 1

O o< <2m
0 -m< 3tan’1x—g‘—n<n
10 cos (cos™ x)=x, OxH 1,1 and
cosec (cosec™ x)
=x,Uxl~f 5 1 & )

0 cos (cos™ x) = cosec (cosec™ x)for
=+ 1only.

Hence, there are two roots.

11 Since, cosec™ %@2 tan™ %@

O cot @ + tan™ E@
3
0 |:|3 2
= cot Etan’1 DZ 3
g 1
] 1- -
o H:
a 7
3 it
=cot Ltan™ 572
| D%@
H 8
=cot Ean’l Ellﬁz 6
6 17
12 Let cot™ + = o O %=cot(p
. 1 2
g sin = —— =
Jitcot ¢ 5

Letcos™ x=8 O sec =1

X
O tan B = \/sec’ 8 —

tan 6 = -10 tan 6 = _Xz
X

Now, tan (cos™ x) = sin @:ot'1 ;ﬁ

- X

0 0
tan @an ! @

=sin %in’1 %H
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1-x
0 VM TX¥ -2 f1-x)p=2x
x V5
On squaring both sides, we get
(1-x)p=4x
O 9x* =50 X=iﬁ
3
13 “tan” x-tan™ y =00 x=y
Also, cos™ x+cos™ y :ET[
O 2cos™ x=0cos™ x=2
2 4
O X:i O Xz :1
J2 2
Hence, x*+ xy + y’ =3x =3
2

14 -- sin™ @i§+ cosec” @2@ 5

0 sin™

O x=3

15 Given,sin™ x +sin™ y +sin™ z = 37]-[
0 sin'x=sin™ y=sin”" z :En
X=y=z= 1
(Xll)l 101 ) (XZUZ + yZOZ)
()(303 + ydUJ]( 404 + y404)
_ 0+ a1 _
1+1)1+1)

21 =3

x-1, 2x-1 U
to— D
x+1 2x+1

A
= tan”! E%@

16 tan™

DILQDDI:I

0 2x* -1_23
3x 36
0 24x* -12-23x=0
O X = é7 —E
3 8
But x cannot be negative.
O X = é
3
17 For existence, x(x + 1)= 0 ... (1)
and X +x+1<1
O X+ x<0
O x(x+1)<0 (i)

18

19

20 tan ﬁt—§+ tan

From Egs. (i) and (ii), we get
x(x+1)=0 0 x=0,-1

But x = —1is not satisfied the given
equation.

Let I =(sec™ xJ + (cosec™ xf

= (sec”' x + cosec” xf

-2sec”' xcosec” x

=T -2sec” x EI[ —sec'lxﬁ
4 2
™

= +2§seclx)z
4
- —(sec'x) + 1t ——ﬁD
16 16H
2
O
=E+2%eclx—— 0
8 0
O Imaxzi+2mﬁmzﬁ
8 16H 4
Given that,sin™ x =2sin™ a
- Mesin? x<
2 2
] —EsZsin asl[
2 2
0 -Tesin? as
4 4
a sm@»E@SQSSm—n
4 4
1 1
] - ——<as —
2 V2
1
0 lals —=
V2

. 0 351n2X |
[|5+30052XD

- Fan X@_'_ tan™
4

= tan™

Fanx@ L0 6tanx O
+ tan [47[1
08 + 2 tan® x[J
an x _1D3tanx 0
@tiﬁﬂ g X 5
4 + tan® x[J
3tan x U
a0 4 4+ tan’ x

O Jtan* x O
1 -
B 4(4 + tan® x) H

=tan™

Otan x
+

= tan

0 |
EathanX 3 tan x 10
Oopg 4

4tan’ x7 [

. _, [(h6tan x + tan® x0J
= tan |

0 16+ tan*x [

=tan™ (tan x) = x
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21 tan9+tan§5+9§+ tan@—ﬂ+9§ 0 sin*@{@:cos’lgi@ U Scosx =X
3 3 5 5 Hence, no solution exist.
=qatan30 . X[ ._1§ oVr - r —1)0
V3 + tan B H o sin @EQ s 5@ 29 - T =sin'— YR
0 tan@+ "~ O Jrie+1) g
1-+3tan8 O x=3
05 _ tan_lmf -Jr -1 %
- Given, =tan” G
+M=atan39 Wen,l 5 o ) M+ \/;[\/T -1)g
1+ 3 tan © cosec” X+ cos y +sec z=d

-\2ma+3mn e LOvr-Jr-10
8 tan 0 os —Ztan Elig
Otan6+ ———— —=atan306 RHS=0o* —-\2ma+3m “ +rfr-1

1-3tan’ 0 B
=a2—2\/io( + Mg -1 =Z[tan’1 r —tan™ /(r —1)]
2 2

E)

_ 3
D?:(Stan(i) t?n e]=atan36 Z 2
1-3tan" 8 O \/F% L BmM 5T i) =tan"' +/n - tan™ V0
= -,|— = @
0 3tan36=atan36 0 20 92 2 =tan v - 0
O a=3
*LHS, cosec”x0E I, T 1q} 0 S, =tan™ o = n
22 letcos' x=tan" x =0 B2 28 2
0 X =cos O =tan @ cos™ y O[O, T ax 1
0 cos@=tan® O cos@=>10 and sec”z0O[0, i} H'H 30 Now, tan 2 tan™ @1%: 505
cos 0 020 | 5 -1 12
0 cos’® =sin B 0 LHS < 2™ (i) . 25
0 sin’@+sin®—-1=0 2 Given equation can be rewritten as
From Egs. (i) and (ii), we get only s _
. -1+ 1+ 4 - - 1 -10=
0 sinB= — possibility is sign of equality 17x 17xtané& 2tan %% 10=0
x=1l,v=-1,z=-1
O sin@= V5-1 g 1-2
sy = 2 26 Given,cos™ x=sin™ x 0 172 -17x0—12 _10=0
; 2 - 1+ 2
0 x =cos‘6=sin9=\/g2 E O ET[EZsin’lx 12
- 0 17x* -7x-10=0
andsin (cos™ x)=sin 0 0. .. - L4 _T 0
( ) V51 gy sin” x+ cosTx =0 DA Ll 0 (x-1)(17x +10)= 0
= =x n - Hence, x = 11is a root of the given
2 O sin™ x< N 0 - <sin” x < equation.

23 Given, tan™ \/x(x + 1) + sin™
O oo 0T
B.' range of sin”'x is = 5

. 1 d
\/m_gn g % 31 sm?m 7{1+X]2+1@

1 ad —'lSXSSiH@EQ g . 1 0O
0 cos ' —=— 4 = cos [€0s 0
1+ (x* + x) . g0, A0 O 1+ x* 0
xU= 1, — 1 1
+sin W + x+1 =8 g8 V28 =
2 ) Ja+xp+1 i+ x
0 cos™ 1 -n 27 @E -sin™ X@ + (sin™ xf O (Q+xf+1=1+%
1+ (X +x) 2 2 - 0 2x+1=0
—sin ¥+ x+1 :T +2(sin”" xf - msin” x 0 x = _1
2
=1 1 T[z T[Z
Hcos &+ x+1 =?+2§in_lx_25 32 We have, 0< x<1
R ; Now, 4/1 + x*[{xcos(cot™ x)
=cos X+ x+1 Here, - i,M _5t . L
8 4 + sin(cot™ x)}* = 1]

m
1
0 ————— =X +x+1 Y
JE+x+1 0 M -0 =V1+x
m

0 xX+x+1=10 x=- 1 H
28 Given, /1 + cos2x = +2cos™ (cos x) -

1,0 .
-7 |
. .- 4[5 Tt
24 Since, sin™ §§§+ cosec 1%@: = J1+x 1+ %
5 2 O N2cos® x =2 x Ql
— 2 0O
0 sin” o H+sin? HiH= " 0 NZfoosx|=+2x -1+ % E‘]EDi”"z H 10
5 5 2 ot 0

For x[O EE, T[E |cos x| = —cos x Hl\ﬂ + X E B
O sin'lg}g(@:g—sin‘lgég —J2 cos x =42 x J1+ X1+ 2 —1)7

O - COS¥ X X1+ X

2

D1/2
10

g

|

/2
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33 Since, x, y and z are in AP.

O 2y =x+ z

Also, tan™ x, tan™ y and tan™" z are in
AP.

O2tan™ y =tan™ x + tan™' z

2y _ L Ox+2z0O
o DiD tan” 0——0
0 -y 0 - xz0
0 x+z x+ z
1-y* 1-xz
0 vy =xz [-2y = x + 7]

Since x, y and z are in AP as well as in
GP.
a X=y=z

SESSION 2

1Now,x—£+£—
2 4
_ X _ 2x
1+ %X 2+x
2
X x°
and ¥ -2+ 2 -
2 4
_ X 2x"
1+)<2 2+ X
wsina + cos o =
2
] 2x =72X2 ,XZ0
2+ x 2+ X
0 2+ X =2x+ X
] x=1

f(x)=ax+b
0 f'(x)=a>0
So, f(x)is an increasing function.

O f(=1)=0and f(1) =

0 - & F O
and a+b =2
Then, a=b =1
O fx)=x+1

Now, cot[cot™ 7 + cot™ 8 + cot™ 18]

%an %@ tan” @@ E

Il
Q
Q
=4
oo
Qo
::x

|
Q
Q
—-~

'I-81
UD-DDDD.)DD
b
i
+
g
2 e
agm
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3 S =tan

i 1
18
ol
18

3

U=y
U=

1
o
Q
=X

v 0007
I
=]
L

1
o
Q
=

=
)
=}
S
w

=
w

=f@ [-f(x)=x+1]
LU0n+1)-(n+0) 0O
M+ (@n+0)(n+1)g
LU0nm+2)-(n+1) 0
M+ @n+1)(n+2)g
L U@+ 20)-(n +19)
M+ (n+19)(n +20)g

+ tan

+ ...+ tan

04a

=tan"'(n +1) -tan™ n

+tan"'(n + 2)-tan'(n + 1)
+ ...+ tan"'(n +20) —tan™'(n +19)
=tan"'(n + 20) —tan"' n
.dn+20-n 0

= tan 0O
Ol + n(n + 20)

O
=tan™" 20 0
On* + 20n + 10

0 tanS = tan %an 20
0 On* + 20n + l%

20

0 tanS=——"—
n*+20n +1

cos ™ sin Ex +E§
e 3

Given, f(x)=
81T uos"sin@sl+ﬂg
SV LR
9
cos ™ sin BT E
— SrE|
DlI}T([ 1310

O fgfﬁ =e 1
7 cos ™! sin -7 + 5
Also, f%—Tﬂ:e B a8

= 0 17md 4 L
cos ™ sin g-—— 2 H cos ! cos —
e 12 = 812

—ESsin’IXSE,—l[Ssin’lyS—T[
2 2 2 2
and - M<sin® zg 8
2 2
Given that,
" - - 31
sin™ x +sin™ y +sin z=7
which is possible only when
S e _ o _ T
sin™ x =sin™' y =sin z—E
O x=y=z-=1
Put p=q=1

Then, f(2)= f1)f1)=212 =4
and putp =1,q =2
Then, f(3) = f(1)f(2) =212 =8

O x4+ p/ 4 g/ - xtytz
PR
=1+1+41-— 2 _=3-1=2
1+1+1
O0<cos™ x<m

and 0 <cot™ x<m

Given, [cot™ x] + [cos™ x] =0

0 J[cot™ x]=0 and [cos™ x] =0
00<cot” x<land0<cos™ x<1
0 x0O(cot1, )

and x0(cos 1,1)0 xUO(cot1,1)

Given that,

cot™ (ycos a)— tan™
(YJeosa)= x ...(i)

We know that,
cot™ (yJcos o)+ tan™ ({Jcos a) = ET[ 3

.. (i)
cot™ x + tan™ x = 10

2B

.

On adding Egs. (i) and (ii), we get

2cot™ ({Jcos a) = LI
2

O Jcos a = cot @E + 5@
4 2
coti -1
ad Jcos a =2
b'e
1+ cot —

X X
COS — — sIin —

a Jecos a = 2 2

cos X +sin X
2 2
On squaring both sides, we get

X | . .X
cos* = + sin®* =

O cosa= 2 2
cos? X + sin? X
2 2
- 2sin X cos X
2 2
+ 2sin Xcos X
2 2
1 -sin x
O cos a = -
1+ sin x
1-tanz &
0 2 _1-sinx
1+tan2a 1+ sin x

On applying componendo and
dividendo rule, we get

sin x = tan® ?@
2
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8 Given, , or- Lagin? x< -1 0 -20=cos™ @j@
510 5

2 4
(tan™ x} + (cot™ x}f ="~ " 1 s
8 O XDBf,lﬁorxDﬁ 1~ —H =Tm-cos =2
O (tan™ x + cot™ x} -2 tan™ 2 V2 5
13
xot™ x = 9T 0 xDH 1- i@m @%1@ 0  20=-7 +cos™ >
8 V2 2 5
2 _ L4
0 gzﬁ —-2tan™ X@I[—‘[an'1 Xﬁ 10 8x* +22x+5=0 H 26 =-T +tan 3
2 2 1 5 3
O x=--,-° =-T+cot" 2
:i U tan™ x + cot™ x = 0 4 2 4
8 g 28 1 5 i 43
- - v-1<-Z<land-=-<-1 =-T+— —tan =
O— -20-tan™' x 4 2 2 4
2 -1 1 . s -1 5 =-T_ tan™! §
- 0 sin E— 7ﬁex1sts but sin E— 7§ 2 2
+2(tan™ xf = "— 4 2 5
does not exist. =~ 4 tan™ Q— ,Q
- - 31 2 4
O2(tan™ xf - mtan™ x - =— =0 sec™ Q» EEexists butsec™ % 1@does
8 2 4 12
0 tan"' x= -2, 3m not exist. Y
4 4 4 1
) PN So, tan Q— Z@ I
0 tan™ x=- — _ -1
2 y =cos™'x

a 5 . I
0 x=-1 and tan Q— 5@both exist. \¥£‘ y = sin'x

_ 1y S
oo | _ R G
[heglecting tan™ x 0 11 Lettan™(-2)=9 f 5 (1 ’ f
F 3Mas principal value of@ 0 tanB=-2 2' ) (1.0
o4 O O 0 DE E, o@
O anx DE E,E 0 2
H 2’20 § 0 20 OF 10) ’
9 tan® (sin™ x)> 1 Now, cos( —26) =cos 20 4
_1-tan’0 1
0 M<sin?x< ™ 1+ tan’ Osin™ x>cos™ x, Ox @T,lﬁ
4 2 2
=3
5
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