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INVERSE TRIGONOMETRIC FUNCTIONS

INTRODUCTION
Inverse functions relating trigonometrical ratios are called
inverse trigonometric functions.
Let sin =x then 0 = Arc sinx
This means Arc sinx represent the angle whose sine is equal
tox. "o —1<sin6<1 andsinb=x .. -1<x<1
Thus, Arc sinx is defined only when—1 <x <1
Clearly, for every x € [-1, 1], infinite number of values of
Arc sinx will be obtained. i.e., Arc sinx denotes the general
value of 0 satisfying sin® =x when we consider the principal
value of the angle 0 satisfying sinf = x then we symbolically
write 6 = arc sin x or sin~! x (read as sine inverse x)
Thus, sin!x or arc sinx is the principal value of the angle
whose sine is equal to x. Similar definition for cos™!x or
arc cosx, tan~!x or arc tanx etc. can be given. i.e.
(i) sind=x < sin"1x=0
(ii) cos® =x < cos 1x =0
(iii) tand =x < tan 'x =0
(iv) cotd =x < cot 1x=0
(v) sec® =x < sec 1x =0
(vi) cosech =x < cosec 1x =0

DOMAINAND RANGE OFITF
Function Domain Range
sinlx  [-1,1] [-n/2, n/2]
cosIx [-1,1] [0, 7]
tan"! x (o0, 0) (—n/2, n/2)
cotIx (o0, 0) (0, m)

sec Ix  (—o0,—1]1U[1, ) [0, g] U(g, ﬂ}
cosec 1x(—o0, 17U [1, ) {— g,oj U(O,g}

INTERVALS FORINVERSE FUNCTION

(@ sin!x, cosec!x, tan~!x : belongs to I and IV quadrant.

() cos'x, sec!x, cot'x : belongs to I and II quadrant.
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Figure (a) Figure (b)

NOTE

1. I quadrant is common to all the inverse functions.
2. III quadrant is not used in inverse function.

3. IV quadrant is used in the clockwise direction

T
e ——<y<0.
e~ <y

GRAPHS OF BASICITF

M y=sin~Ix |x|<1, ye[—g,g}

y=sin 'x y M

=arc sinx _,_
/2 w2} y=x
1 y=sinx
-1 -n/2 -1
0 1 * 0 o
y=sinx / 1
Y] - /2
K =X y=arc sinx

Note : Graph of y = sin"'x and

y =sin x are mirror image of

each other about the line y = x.
NOTE
(i) sin 'x is bounded in 55|
(i) sin~!x is an odd function. (symmetric about origin)

(iii) sin~!x is an increasing function in its domain.

(iv) Maximum value of sin~'x=m/2, occurs at x = 1 and minimum
value of sin~! x =—-7/2, occurs at x =—1.
(v) sin”!x isan aperiodic function.

() y=cos'x,|x|<1, yel0,7]

y:coslx y
T y=arc cos x 3;
\ y=X
n/2
14
n/2 T
-1 0 1 X -1 0 1
-1
y=X y=cos X

Note : Graph of y = cos 'x and
y = cos X are mirror image of
each other about the line y = x.

NOTE
(i) cos !x is bounded in [0, x].
(i) cos !x is a neither odd nor even function.

v
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(iii) cos 'x is a decreasing function in its domain.

(iv) Maximum value of cos 'x =, occurs at x =—1 and minimum
value of cos™! x=0, occurs at x= 1.

(v) cos'x is an aperiodic function.
1 T T
(B) y=tan"'x,xeR, Y€ Y
y
1 =
y=tan X y~tanx
y=X
/28 =mmmmmmmmmmmae: /2
—y= arc tan x
0 * —772 0 w2z &k
y=arc tan x
............... 3 — —n/2
y=x 1-T
=tanx
Note : Graph of y = tan"'x and
y = tan x are mirror image of
each other about the line y = x.
NOTE

T
" 71 . . —_— —
(i) tan"'x is bounded in ( % 2) .

(i) tan~'xis an odd function. (symmetric about origin).
iii) tan~!x is an increasing function in its domain.
g
iv) tan~!x is an aperiodic function.
p

@ y=cot7'x,xeR,ye(0,n)

T
T y= arm
\ n/2 y=arc cot X
/2 \ 0 *

0 —n/2

y=cot ' x ¥

-

y=cotx
Note : Graph of y = cot'x and
y = cot X are mirror image of
each other about the line y = x.

NOTE

(i) cot!x is bounded in (0, 7).

(i) cot!x is a neither odd nor even function.
(iii) cot 'x is a decreasing function in its domain.
(iv) cot !x is an aperiodic function.

n n
(5) y=cosec'x,|x|>1, ¥ E[—E, 0) U(O, E}

y
/2

—1/2

NOTE

EE}
272

(i) cosec™x is an odd function. (symmetric about origin)

(iii) Maximum value of cosec !x =n/2, occurs at x = 1 and
minimum value of cosec 1x =n/2,occurs at x =—1.

(iv) cosec™!x is a decreasing function.

(v) cosec™!x isan aperiodic function.

(i) cosec !x is bounded in {‘

1

(6) y:sec’1 x,|x|21, y E[O,g)u(g,n}

/2

- O

NOTE

(i) sec'x is bounded in [0, x].

(i) sec 'x is a neither odd nor even function.

(iii) Maximum value of sec 'x =1, occurs at x=—1 and minimum
value of sec! x=0, occursatx=1.

(iv) sec!x is an increasing function.

(v) sec 'x is an aperiodic function.

(vi) tan~!(x) and cot!(x) are continuous and monotonic on
R = that their range is R

(vii) If f(x) is continuous and has a range R =% it is monotonic.
e.g.y=x>—3x.

Example1:

Find the principal value of sin~! (1/2).
Sol. We know that sin"'x denotes an angle in the interval

T
whose sine is x forx € [—1, 1]

22
- sin”! [1] [or= ]
. > = An angle in ) whose sine is 5
. =1 [1] T
sin” | —|=—

2/ 6

Example2:
Find domain and range of the following
(a) sin![x] (b) cos 1 {x}
(c) sin~!(e¥) (d) fix)=tan"! (log,5(5x>—8x +4))
(where [x] denotes the greatest integer function and {x}
denotes the fractional part function.)
Sol. (a) sin![x] defined when—1<[x]<1 = —1<x<2
domain:x € [-1,2)
In this domain [x] takes the values -1, 0, 1
= Range of sin"![x] = {sin"! -1, sin"1 0, sin~! 1}

R _{_E 0
ange 27 a2

4




(INVERSE TRIGONOMETRIC FUNCTIONS J)

SOAL

ODM ADVANCED LEARNING

(b) cos'{x} defined when—1 < {x} <1
= domain:xeR (- {x} €[0,1))
Range = cos ™! [0, 1) = (cos! 1, cos ™1 0]
Range = (0, n/2]
(c) sin”! e* defined when
—-1<e*<1 = ¢*>-1 holds always true
Soe*<1 =x<0
domainx € (-0, 0]
In this domain e* € (0, 1]
= Range of sin! X =sin"1(0, 1]
=sin~1 (0, 1]=(sin"! 0, sin"! 1]
Range =(0,n/2]
(d) f(x)is defined when 5x2—8x+4>0
+ a>0,D<0 = 5x2-8x+4>0istrueforallx € R
= domain:x € R

2
N2 4
Now,5x278x+4:5 {(x—gj +2_5]

4
= 5x*-8x+4¢c [g»w] forx e R
4
= Range of f(x) =tan"! | 10845 ga"o

T T
Range = tan™! (—0, 1]= 54

PROPERTIES OF INVERSE TRIGONOMETRIC FUNCTIONS:
Property-1

o< =
=v=3

0<m

(i) sin! (sin@)=0,  Provided that —

DA

(ii) cos ! (cos0) =0, Provided that 0

IA

(iii) tan~! (tan®)=0, Provided that—~ <0< L
2 2

(iv) cot !(cotd) =6, Provided that 0 <@ <t
(v)sec'(sec0) =0, Provided that0<0 < g or g <0<n
(vi) cosec™! (cosec ) =0 Provided that

f§§9<00r0<9§

| a

Example 3:

LT
Evaluate sin! (sm gj
. T T
Sol. sin! s1n§ =3 (by the property I sin”! (sinf) = 0)

Example4:

4 n
Evaluate : cos™ cos ?

—1 [cos 7_11) # 7—“
Sol. cos 6 6

n
[because o does not lie between 0 and 7]

- 7 _ 5
Now, cos 1[cos ?n) = cos 1{005[211—%)}

1 [ STE] 51t
= COS COS— | = —
6 6

Property-2
(i) sin (sin " 'x) =x,
(ii) cos (cos 'x) =x,
(iii) tan (tan'x) =x,

[+ cos(2m—0)=cos0]

Provided that —1 <x<1
Provided that —1 <x<1
Provided that —oo<x <00
(iv) cot (cot 'x)=x, Provided that —o<x <o
(v)sec (sec 1) x=x, Providedthat —o<x<lorl<x<oo
(vi) cosec (cosec 'x)=x,
Provided that—o<x<-1or1<x<oo
Example5:

1
Find the value of tan [cot ! —] .
a

11
Sol. tan (cot l—j =tan (tan"'a)=a
a

Pr -
(1) sin”! -x)=- sin! x Providedthat -1 <x<1
(i1) cos™! x)=n- cos'x Providedthat —1<x<1
(iii) tan! (- x) =—tan" x Provided that —oo<x <o
(iv) cot ! (=x)=m—cot 'x  Provided that —o <x <o
(v)sec ! (=x)=m—sec'x  Providedthat —o<x<1
orl <x<ow
(vi) cosec! (- x) = — cosec™! x Provided that —o <x <—1
orl <x<ow
Example6:
Find the value of cos™! (-1).
Sol. cos™! (-1)= n—cos 1 (1)=n—-0=n

Property-4
() sin!x+cos lx= g xe[-1,1]
(i) tan!'x+cotlx= g xeR
(iii) sec!x + coseclx = g X € (—oo,—1]JU[1, 0]

4
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Example 7 :

.1 11
Find the value of sin {sm ! 5+ cos ! E} .

(=
Sol. sin sin711+c0s7ll = sm[—)
2 2 2

=1

e gin] S
s SIn - X+ COoS X—E

Example 8 :
. T
If sm’lecos’lx:g,thenﬁndthevalue of x.
. T s _ _
Sol. s1n*1xfcos*1x:g:>——cos X—C0S X=—
9 cos! T T 2m
cos =———=—=—
276 6 3
1. T \/g
= cos ' X=— X=CO0S—=—
6 2

Property-5 - Conversion Property :

1
() sin~'x=cosec™! [;j ;1x|<1L,x#0

1
and cosec 1x = sin”! [;j ,x|=1
. 1
(i) cos'x=sec! . xS Lx#0

1
and sec!x=cos! (;) , |x|21

1
(iii) cot 'x =tan™! (;j , x>0

1
=g+ tan! (;j ;x<0

NOTE

() cosec ! x and sin! (1/x) are identical function
@ii) sin~! x and cosec™! (1/x) are not identical because domain
of sin"!x and cosec™! (1/x) is not equal.

sec! x and cos™! (1/x) are identical function

cos~! x and sec™! (1/x) are not identical because domain of

cos 'x and sec! (1/x) is not equal.

(iii)
(iv)

Example9:

C_1(2
Evaluate : sin l[g)

11 .12 _
Sol. sin"! x = cosec 1[—) = sin 1[—) =cosec l[éj
X 5 2

Property-6
() tan ! x +tanly

-1 (ﬂ\
tan Ll—ny s

= n+tanl[u] , ifx>0,y>0and xy>1
1-xy

if xy <1

—Tc+tan_1[x—+y] . ifx<0,y<0and xy>1
1-xy
(ii) tan! x — tan~ly
tan~! [ﬂ] . ifxy > -1
1+xy

- n+tan_1[ﬂj , ifx>0,y<0and xy <1
1+ xy

—n+tan_1(ﬂ) , ifx<0,y>0and xy<-1
1+ xy

X+y+zZ—Xyz
(iii) tan~! x + tan~! y + tan"! z=tan"! P —
—Xy—yzZ—2zX
Ifx>0,y>0,z>0;xy+yz+zx<l;xy<1;yz<1;zx<l
Note : Ifx, X,, X3, .....X,, € R, then
tan~! x, +tan~! x, +...+ tan~! x,,

-1 (81_82 +SS —S7 +\

= tan
L 1-S, +S, =S¢ +...

where S, denotes the sum of the products of x;, X5 ,... X,

taken k at a time.
Example 10 :
a1 a1
Evaluate tan™ —+tan™ —.
2 3
1 1 5
Sol tan_ll+tan_1 l: tan ™! 5+§ = tan‘li: tan '1=—
’ 2 3 11 S
2°3 6
Example 11 :
Prove that :
(i) tan 'l +tan 12+ tan 13 =n
(ii) tan 11 + ¢ SENRE I
i1) tan an 5 an 373
-1 -1 -1
tan 1+ tan 2 + tan 3_2

1l _ _ Z
( )cot " tcot™2 +cot™!3

-1 2+3
Sol.(i) tan~!1+tan"12 + tan"13 = tan"11+ [’T +tan m]

T T
=tan™! 1+ (n+tan”!(-1) = 4=

=
I32
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(1, 1)
1 1 2 3
(ii) tan’11+tan’15 +tan*1§: tan~!1 + tan~! L
23
an an! | 5 an an R

tan '1+ tan"'2 + tan”' 3
(iii) =

cot "1+ cot™ 2+ cot™3

B tan ' 1+tan"' 2+ tan"' 3 o n _y

tan”' 1+ tan”! 1 +tan”! 1 [E)
2 3 2
Example 12 :
Iftan! 2 and tan~! 3 be two angles of a triangle, then find
the third angle.

1 2+3 i b>11
23 T Coab=lh

Sol. A+B=tan!2+tan"! 3= tan™

T
=n+tan! (-1)=n——

4
. Ty W
Hence the third angle=n—(A+B)= m— (TC —Z] = 7
Property-7
(i) sintx+sinly=

if -1<x, y<1 and x2+y2S1

- | 2 2
sin” {xy1-y~ +yVl-x7},
¢ oy ; or if xy<0 and x2+y2>1

n—sin_l{x«ll—yz+y\/1—x2}, if 0<x, y<1 and x2+y2>1
—Tc—sinfl{x\/l—yz+y\l1—x2},

if —1<x, y<0 and x2+y2>1

(ii) sin"! x—sin"ly=

sin”! {xy1- y2 - yx/lfxz},

nfsinfl{x\llfyzfy 17x2}, i
—n—sin’l{x«ll—y2 —y\/l—xz},

if—1<x, y<1 and x>+y><1
or if xy>0 and x2+y2>1

0<xS1,—1Sy§0andx2+y2>l

if —1<x<0,0<y<land x2+y%>1

Example 13 :
Solve the equation ~ sin'x + sin! 2x = 7/3.
Sol. sin!x +sin™! 2x = 7/3

B3 3
sin12x—sin1§ — sin~!x = sin™! {7 I-x" —x I_Z

B

X
2x=— 2
2

1-x" ——

[S_XJZ gl 2 282*3
= 2 —4(fx):> X =

SX=—

N | —
o

)
— makes L.H.S. of (1) negativeJ

Example 14 :

Ifsin! 6x +sin! 64/3 x=— g , then find the value of x.

b1
Sol. sin”! 6\/3 X=-— E— sin! 6x=— (sin‘1 1 +sin”! 6x)

= _sin! (141-(6x)% —6x~/1-1)
= —sin! y1-36x% =sin"! (—V1-36x%)

= 63x = 1-36x2 = 108x2=1-36x>= 144x*=1

2

= X" = =X+t

144712
But only x =—1/12 satisfies the equation.

Pr -
(i) cos x+cosly=

cos_l{xy—\ll—xzyll—yz} N
2n—cosfl{xy—\/1—x2«ll—yz}, if —1<x,y<land x+y<0

1

if-1<x,y<land x+y2>0

(ii) cos ' x —cos 1y =

cos  {xy + -2 ll—yz}, if-1<x,y<land x<y
—cos_l{xy+\/1—x2«/1—y2}, if-1<y<0,0<x<landx>y

Example 15:

1 X —
S€C 1——SGC !

X — —
. b sec 'b—sec'a , then find the value of x.

1X 1

11X — — —
Sol. sec 1——sec — =S8€C lb—sec a

or b%(x2—-a?)(a?-1)=a2(x%2-b?) (b2-1)
or x2(a2-b%)=a2b2(a2-b?)
x=ab

]
|33
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Property-9
sin71(2X\/1—x2) , if—%SXS%
(i)2sin!x= n—sin'2xV1-x?) , if%gxsl

—n—sin'2xV1-x%), if-l<x< L

[

2
| 3 . 1 1
sin” (3x —4x7), if ——<x<—
12 2
(i) 3 sin ! x =1 m—sin"'(3x —4x>), if S <x<l
—n—sin_1(3x—4x3), if—1£x<—%
Property-10
, L JeosTiax*-1, if0<x<I
(208 X=197 _cosTI(2x2 =1), if-1<x<0
1
cos'(4x>-3x) , if 5£xs1
1 1
(ii)3 cos 1 x= 2n—cos_1(4x3—3x), if _ESXSE
2m+cos H(4x> -3x) , if -1 <x —%
Property-11
tan_l( szj , if-1<x<l1
1-x
-1 2x .
: 1, _ {m+tan [ ] , ifx>1
(i)2tan"'x 1— <2
—Tc+tan‘1[ szj, if x<-1
1-x
(3x-x3) 1 1
-1 X=X .
tan , f——<x<—
i) 3 3
3)
.. _ 1l 3x—x 1
(i) 3 tan ! x={ 7w+ tan , ifx>—
Ll—3x2) 3
(3x—x3)
—n+tan_1k X Xz)’ if x <
1-3x V3

Property-12

sin_l[ 2"2) . if-l<x<1
1+x

_ 2 .
T —sin 1[ ij , ifx>1
1+x

_ 2 .
—T—sin 1[—)(2], if x<-1
1+x

(i)2tan"!x =

(1-x2)
c051L1 Xz)’ if 0<x<w
B 3 1+x
(i) 2 tan~' x = p )
1=
—COSIL XJ, if—0<x<0
I+x
Example 16 :
Find the solution of
(2 L (1-p2)
R R IR
I+a 1+b 1-x2/)"

Sol. Puta=tan 6

2a 2tan© 0
= — ﬂ2
2 lt+tan?0 St

”1+a

2a
sin”! (m} =sin”! (sin20) =20 =2tan ! a
Putb=tan ¢

1-b? B 1—tan2¢
1+b%>  1+tan?¢

=cos2 ¢

1 1-b?
S 1—

3 =2¢=2tan71b
I+b

CO

a
L.H.S.=2 (tan"!a—tan"! b) =2 tan™!
(tan"'a—tan""' b) an T+ab

Putx=tana

2x 2tano
7= 7 =tan 20
1-x 1—tan” o
2x
R.H.S.:tan‘ll 7 =2a=2tan" !x
-X
LH.S.=RH.S.
=2 tan™! a-b =2tanlx = x= a-b
1+ab T v ab

[£
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Example 17 :

Find the value of tan {2 tan ™! %— %}

Sol. 2 tanfll:tan I—thanfll
) 5 5
1 1 2
15 s 15 15
= - =t —_—t -
tan l_ll an 24 an T
55 5
tan[Z tan 1———] = tan(tan_l——z]
2 4
tan(tan_1 —) —t T i_ _l
_ 1 4 _ 12 12_ 7
1+t [t *1—]t T S
an| tan an4 2 2
Property-13
(i) sin! x = cos ' V1-x? = tan”!
l—x2
—1 1—-X2 _1( 1 \ 1
= cot = sec L = cosecfl —
X 1—X2 X

<))
) )

-1
(iii) tan~! x = sin

TN

)

(.2
_ 1+
= COFI[lj —sec W1+ x% = cosec 1L—XJ

X

X

Example 18 :
Find the value of sin! (cot™! (tan cos™! x).
Sol. Putcos ' x=0 ..x=cos0

2 1-x
1-x
tan0 =

X

X

. tan (cos ! x)= tan0 =

(Ji_.2)
- cot™! (tan (cos1x)) = cot”! L 1 XX J = ¢ (say)
2
cotd = X !
X X
sin ¢ = ? 0
1—x?

sin (cot ! (tan (cos1x)) = sin ¢ = x

Example 19:
Find the value of sin (cot™! x).
Sol. Put cot 1 x=A . x=cotA

SosinA= =(1+x%) 172

X +1

TRYITYOURSELF
Q.1 Find the value of following
(@) sin”! (sin 1)

Q.2 Find the value of following
(@) cos! (cos 1)

(b) sin”! (sin 10)

(b) cos! (cos 5)
Q.3 Find the value of following

(a) tan! (tan 2) (b) tan"! (tan 10)

Q.4  Find the integral solution of inequality
6x2 —5x < cos ! (cos 5)—2 sin”! (sin 3)

Q.5 Find the value of following

(a) cos !'sin [—%j (b) sin”! cos (313—0“)

3n
Q.6  Find the value of of x if 4 sin"'x + cos !x = 1

Q.7 [Iftan!2+tan"! 4 =cot! (1) then find A.
-1 6+1

243

Q.9 Ifcos!x+cos!y+cos™ z=mn then value of
x2 +y2 + 72 + 2xyz is equal to —

1 ]2
Q.8 Find the value of €08 : \/; —cos

(A)1 B)-1
©0 (D)3
Q.10 Find the x satisfying the equation
4
2 cot! 2 —cos!— =cosec! x
ANSWERS

A1) (a)1,(b)3n-10 (2)(a)1,(b)2n—5
B3) (a)n-2(b)3n-10 40

() (2)3w4 (b)-n/5 (6) V31
232

M -6 8) /6

© (A (10 25/7
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IDENTITIESINVOLVINGITF Example 20 :
2tan—!| t [E ]t B _ _1( sin2a +cosPB ) The value of
L. an an 4—(x anz - c0s8 k1+s1n2acosBJ cosec /5 + cosec™'/65 + cosec14/325 +....0
1y — 1 oy _ is equal to
2. tan 'x = 2tan"![cosec (tan"'x) — tan (cot 'x)] x#0) (A)0 (B) /4
INFINITE SERIES OF ITF (©n2 (D)m
Nd (13 135) x7 Sol. cosec™!\/5 +cosec'v/65 +cosec™IN325 +...0
1. sin‘l(x):x+[—jx—+( ) +[———) —+.. 1 1
273 245 246 = tan 1—+tan_1—+tam_1§+....oo
oo( m)! \ 2n+1
= ZL Z(n ) 2J ; 1 x| T, =tan"' — =tan ' = = _1(—(2r+1) (2r—1)\
=\ 022 ) (2n+1) ' 52 2 \Ix@r—D@r+1)
| . Tr:tan’1 Qr+1)—tan! Q2r—1)
2. COS X=—-—sIn X .
3 ; Sy = zTr = (tan"' 3— tan! 1)+ (tan"! 5 — tan"! 3)
_T X+(1]X_+[1 3]_+[1§§]X_+ o=l
2 2/3 \2'4)5 \246) 7 +.+(tan”! 2n+1)— tan"! 2n—1))
=tan"!(2n+ 1) - tan"! 1, whenn — o0
T i( @n! ) x> 1x|<1 g T m_m
2 & bZn(ny) J Cn+1) " 2 4 4
0 X x> x INEQUATIONS INVOLVINGITF
3. tan X=X—?+?—7+.... ExampleZl:
Find the x satisfying the inequality cos™! x > cos™! x2.
ying y
=D"xT 2n+l Sol. cos™! x > cos™! x?
_Z JIx|<1 x#i,—i 2
(2n+1) = x*—x>0=xx-1)>0=>x¢e(-0,0)uU(l,x)
n=0 cos™! x defined forx € [-1, 1]
T A = xe[-1,0)
4. cot 'x==—tan 1x:5—Lx——+———+...J
35 7 SOME IMPORTANT RESULTS
(1)n 2+l o -1t al_m
Z JIx[<1 x =i * 2tan 5+tan 2+2tan 2=
5. sec'x=cos'(x) *  tan” l+t.':1 l—sin_lL+cot_l3=45O
2 3 J5
n X1+(1)x‘3+£1 3jx‘5+[135j x_7+ 4 L1216 m
=== — ||| — | =t * — = — ==
> 2) 73 2275 246 7 sin 5+cos +si Py

© [ (2n)! Y —@n+D) |

o2 () 2x+1

x|21

cos ec_l(x) = sin_l(x_l)

(5
-5 e

n=0

*

*

12

(3 0 o416

sin" | —|—cos | —|= -
5 13

31

2tan”" (lj +tan” (lj =tan’ (—)
2 7

17

)

tan ! 1 +tan ! 2+tan!3=n

-1 -1 1 —1
tan™' 1 + tan 5+tan

tan ' 1+tan"! 2+ tan”' 3

ot "1+cot 124 cot™!3
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*  Iftan!x +tan™ y+tan z= > then xytyz+zx=1 [ 2tan O ] 2(1/5) ) 1 5
_U—tan0 _(1 a/57)” 2t
*  Ifsin'x+sinly +sin 1= 2 5 then X2 +y?+ 72 +2xyz=1 1+[ 2tan6 j 1+ ( 2175 VoLS T
1-tan’ 0 1- (1/5)

2x
* f(x):sin‘ll—z +2tanIx =7 if x>1
X Example2:
Find the domain of definition of following functions.

* f(x)=sin"! 7 +2tanlx = —mif x<-1

()= 2x
(a) f(x)=arccos 1+ x

ADDITIONAL EXAMPLES

i (x-3
Example 1 : (b) f(x)= sin I[XTJ —logjo(4-x)
| 3)
Find the value of : i [ZSm <
ind the value of: (a) sin 5 (©) £(x)= \3—x +cos~ [ j+log6(2 Ix|-3)

(b) cos (2 tan"12) + sin (2 tan~! 3)

.4 4 +sin"!(log, x)
(c) cos| are sin = —are cos =

— —1
Sol. (a) f(x)=cos I+ x

-1 U
(d) tan[2cot S—Z]

2x
f(x) defined when -1 < I+ <1

3 3 4 X
Sol. (a) sin’! g—e :>s1n9*5,cosezg
2x - 2x 150 3x+1>0
2—1= 20 = =
sin (20) =2 sind. cos® :2[3]@):5 I+x I+x 1+x
NS 25 = xe(w0,-1)U [-1/3,) ()
(b) Lettan!2=0 = tan0=2 and 2 S1:>2—X—1£O: -1 <0
tan!13=¢ = tanp=3 1+ x I+ x I+x
= xe(-1,1] ... (1)
1-tan?0 2t s 3
cos (26) +sin (29) = o 0, _2tand From (i) and (ii), x € [-1/3, 1]
I+tan“ 0 I+tan” ¢
-2 23) -3 3 [x=3
@, 20 _-3.3_, (b) 757 “togyg (4-x)
1422 1+(3)2 55
-3
£(x) defined when —1 < X2 <1and4—x>0
4 4
() Letsin‘lgze = sin9:§,cos(9:§ x—3
5 Now -1 < <1
4 4 2
cos! <=9 :>cos¢:§,sin¢:§ = 2<x-3<2=1<x<5=xe[l,5] .0
o and 4-x>0 = x<4=x e (—0,4) .. (i)
cos (06— ¢) =cos O cosd+sinOsind From (i) and (ii), x € [1,4)
_43.,43 24
55 55 25

) +loge (2 |x| 3)

() f(x)=43—-x+cos [

(d) Letcot!5=0= cot®=5,tan0=1/5

i tan20—1 +sin_1(log2 X)
tan O_Z “ It tan20 Now,3-x>0=x<3=x € (—»,3] @)
3-2x
5

-1< <1 =>-5<3-2x<5

[4
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=>-2<2%x<8=>-1<x<4 =xe[-1,4 ..(i) (c) tan! (tan4) =—tan"! (tan (n—4)) = 4=
3 3 3 S
2|X|_3>0:|X|>E —=>XE€E _OO’_E |\ E,OO ('-'7'5—46 _5,5 )
... (1) (d) tan™! (tan 5) =tan~! (tan (5-2m))=5-2mn

1 1
“I<logx < 1= - <x<2=xe [5, 2].(iv)

From (i), (ii), (iii) and (iv), x € (3/2,2]

Example3:
Find the value of following
(a) sin”! (sin 2) (b) sin”! (sin 3)
(c) sin”! (sin 4) (d) sin”! (sin 5)

T T
Sol. (a)sin! (sin2) = 2 2 ¢ [—5,5})
= sin~! (sin2) = sin”! (sin (n-2)) = 12
S
(wm-2€ 55 )

(b) sin”! (sin 3) = sin"! (sin(n—-3)) =« —_3

T T
(wm-3¢€ __E’E_)
(c)sin”! (sin4) =sin! (sin (n—4)) = n—4
S
(vm-4e _‘575_)
(d) sin! (sin 5) =sin~! (sin (5—2n)) =5-2n
T T
(v5-2ne Y )

Example4:
Find the value of following
(a) cos! (cos 2)
(c) cos! (cos 4)
Sol. (a) cos (cos2)=2 (- 2€]0,7))
(b) cosI(cos3)=3 ("~ 3 €[0,xn])
(c) cos !(cos 4)=cos !(cos 2n—4))=2n—4
(v 2n—-4 € [0,n])
(d) cos Y (cos 10) = cos(cos (10 —37m))= 10—3m.
(- 10-3m e [0, 7))

(b) cos™!(cos 3)
(d) cos(cos 10)

Example5:
Find the value of following
(a) tan"! (tan 1) (b) tan”! (tan 3)
(c) tan”! (tan 4) (d) tan”! (tan 5)

T T
Sol. (a) tan ! (tan1) =1 ("~ 1 e (—5,5])

(b) tan”! (tan3) = —tan"! (tan (n—3)) = 3—~x

croae(-55)

(w5-2me [_g’gj )

Example6:

Find the value of following

(2
(a) sin™" sin 11
. T
oo (s[5
in—! [00533—“]
(c) sin 10

13w 2n
Sol. (a) sin! sin 1) = sin"!sin | T +H

o3 ()
= s 11 =Sm - Sin 11 = _H

S m) [Lz)
(b) cos s1n(_zj cos™ cos{ 5Ty

4 [375) 3n

=cos™ cos{ ) = e
in~1 cos [_331tj in~1 _137t in~1 [—cos—3n)
(c) sin 10 ) =sSin cos o0 - sin 10

- . (5t 3m . -
=sin~ | —SI 10 10/) = sin [_Singj

Example 7 :
Are tan (cot !x) and cot (tan~!x) are identical ?
Sol. [True], as both functions have same graph.

Example 8 :
Find the greater of the two angles
1 .11 . —1(3
A=2tan (2\/5 —1)and B=3 sin 3 +sin 3

Sol. A=2tan"! (22 — 1) =2 tan"! (1.828)
LA>2tan '3 [43 =1.732<1.828]

e
I38
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2n 1 P1—Pp 1 co
=>A> — (1 T W B ! — tan—1
3 (D s [— LsmBJ =tan~! (cot B)
. _11 . _11_2 .l =
We have sin 3 <sin 6 3sin §<E _ tan_{tan[ﬁ— nzg_g
Using sin 30 = 3sin 0 —4 sin’ 0
( 3 :
N | 1 1 Example 11 :
We have sin E—sm L3x§—4[§] J Evaluate
pt (@22 pf @) afae)
1[ j 1(0 852) kC]y+XJ L +CzCl) L +C302)
(1)
\ \/§ Fottanl —
3sin” l<sm L J (-,-7:0.868>0.852) Lan
.1
i.c. 3sin 1§<§ Q) ¢ —c; ) (e3—cy )

Sol. tan~ k—qy n xJ +tan~ L—+ 0201) +tan~ L—l n 0302)

.13 . 13
Also sin™' 2 =sin! (0.6) < sin AN (1
> 23 4.t tan”! L_J
.13 m .1 .3 m wm 2m “n
. SIn _<E . B=3sin §+s1n§<g+§:?
(x 1) (1 1)
2n
© B< EY ...(3), Byeq.(l)andeq.(3),A>B = tan"!| 2 011 +tan”! ° ;2
I+—— 1+
ye €1 ¢
Example9:
If sin! a + sin'b + sin"!¢ = m, then find the value of (11)
2 2 2 ol
a\/l.—fil +b\/1_b +C.\/1_C . . +tan ! £ 3 +ottan! (L\
Sol. Letsin a=x ..a=sinx; sin ' b=y ..b=siny 1+ 1 Lcn
sinlc=z .. c=sinz Cy C3
avl-a? +by1-b2 4 el -2
o : . a(xY 1Yy (1)
= 8IN X COS X + SIn y cOSy + SINZ COSZ — tan L— —tan L_ +tan L— J
=(1/2) (sin2x + sin2y + sin 2z) =(1/2) (4sin x sin y sin z) y Bl |
=2 sinx siny sinz == 2abc
B a1 1)
—tan” | —|+tan | —|— ..—tan | —|+tan | —
Example 10 : ch) ch Lc ) Lcn
Ifx;, X, , X3, X4 are roots of equation
x*—x3 sin 2B + x2 cos 2B — x cosp —sinP =0, tan-! (i\
- Ly
then find Z:tan_1 X;
i=l Example 12 :
Sol. p; =Zx, =sin2f ; Py =Z X X,=cos 2B . .
P3 =X X| X, X3=cos B; Py =X X Xy X3Xy=—sinf Find the principal value of cot™! [—] .
tan™! X; ttan” 1 X, T tan” 1 Xyt tan™ xy \/g
-1_P1—P3 1
=tan ——— -1 —
I. Letcot™ | —| =y.
1-py +py So [\/5] Y
p;—p3=sin2p - cosP = cosP (2 sin B -1)
I=pytpy=1- cos2[37'sin[3 ) ) Then cotyz_—lz—cot(ﬁj:cot[n—z]:cot[z—n]
=2sin? B —sin B = sinf (2sin p—1) 3 3 3 3

v
|39
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We know that the range of principal value branch of cot™!
2n -1

is (0, ) and cot [—j =—.
3/ 3

21

Hence, principal value of cot™! (L] is
3/ 3

Example 13 :

: - _ a
Prove that the equation sin [cot !(cos (tan"' x))] = 5 has

—|<1 and find the solutions.

solutions provided \/7

Sol. sin [cot™! (cos (tan ! x))]

cot_l(cos(cos_l ! “]
S ey

cot”! ! }—sin sin”! \/1+X \/1+X
L Vi+x2 V2 +x2 2+x°

= sin

= sin

2 12

. . 2a” —-b

The given equation reduces to x? = b2—2
—-a

As |sinB|<1,|a|<|b| and real values of x exist provided

22> —b?

2a2>b% i
b% —a’

<1 andthen X ==

f
Example 14 :

If x;,X,,X3,X4 are the roots of the equation
x4 - (sin 2[3))(3 + (cos 2[3)x2 —(cosPB)x —sinf=0
prove that
tan~! -1 -1 -1, _ T
an  x;+tan X, +tan Xj+tan X, —nn-l—;—B,

Sol. The sums of the products of the roots taken one, two, three
and four at a time are given by

Ix; = —(-sin2B), Ex;x, = (-1)%cos2p,
x;Xpx3 = (=1)*(—cosB) & Tx;x;x3%4 = (~1)*(—sinp)
tan (tan”' X; + tan ™! X, + tan ™! X3+ tan”! X4)

_ 2 x4
-2 XXy +X1XpX3Xy

— 2 X1XpX3Xy sin 23 —cos 3

1—-cos2B—sinf

=cotf

4

-1 T
> tan xl:nn+5—ﬁ,n:0,l,2, ..............
1

Example 15:
Prove that

. /{a(a+b+c)}+t 1 /{b(a+b+c)}
bc ac

- an-! {c(a+b+c)} _
ab

{a(a+b+c)} {b(a+b+c)}
ac

- \/a(a+b+c) {b(a+b+c)}

ac
f{c(a+b+c)
\/m 1 {c(a+b+c)}
ab

—y{ab}(a+ b)

—tan{ /(a+b+c)c}+tanl{_ {c(a+b+c)ﬂ
ab ab
_rc—tan_{ c(a+b+c)}+tan_1|:_ [c(a+b+c)ﬂz
ab ab

Example 16 :

7]

ol. LHS = tan”!

o1

1 -1
—=—n—tan
20 4

l+ tan
4 1985

Prove that 3tan”!

. 3tano — tan> o
Sol. Since tan3a = —_—
1-3tan“ a

RRAEC)
=

a1 147
or 3tan 1Zz‘[an 15
3tan ' —+tan! —=tan"' —+tan"' —
47 1
— tan"! 5247 2? —tan_l%
52720

£
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1

1———
1 1985
1

1 _ _
and Zrc—tan ! = tan

1985 14+
1985

11984 992
n —=tan ——

= ta =
1986 993

Example 17 :

x—1

X+ _ -
Solve the equation tan P2 ttan™! = tan 1(—7)

Sol. Taking the tangents of both sides of the equation, we have

|: 1X+1:| |: 1X—1:|
tan| tan —— |+ tan|tan = ——
x—1 X

1- tan{tanfl X—H}tan {tanf1 X—_l}
x—1 X

= tan {tan_l(—7)} =-7

x+1 x-1
x=1 x __ 2x% —x+1
Pen T xalx—1 e, X TXT_ 5.
- 1-x
x—-1 x
sothatx=2

The value x = 2 is a solution of the equation

g x+1 x-1 _
tan ! +tan”! =T+ tan 1(—7)

x—1 X

Example 18 :
Solve forx : tan! (1 +x)+tan"! x+tan~! (x—1)=tan"! 3
tan"! (1 +x)+tan! (x—1)=tan! 3 —tan! x

_1(1+x+x—1] _1[3—)()
tan~ | ——— | =tan | ——

1-x%+1 1+3x/”
whenx2—1<1 and3x<1

2xX B 3—-x
= o %2 1+3x°

Sol.

1
when —\/§<X<§

1
= 2x (1+3%)=(3-x) (2—x2). when —2 <x <3

= 2x+6x2=6-2x-3x2+x> = x3-9x2—4x+6=0

1
= (x+1)(x*—10x+6)=0, when —2 <x<3

= x=—1 and neglecting xZ — 10x + 6 =0 as its root does not

(-2

Lox=-—1

Example 19:
Let f: [0, 47] — [0, 7] be defined by f(x)=cos™! (cos x). The
number of points x € [0, 4] satisfying the equation
10—x .
T

f(x)=

Sol. 3. f:[0,4n] — [0, 7], f(x)=cos ! (cos x).
Fx)=1- —
©=1"7
Example 20 :

Number of positive solutions satisfying the equation

1 1 1 1 1 2
tan + tan = tan — | is
2x +1 4x +1 x2

(1 L] 3
Sol. 1. tan | —2X+1 14X+1 = tan_l(%j
X

1_(2x+1)(4x+1)

ox+2 2 3x+1 N 0
8x% +6x X2 = 4x+3  x (where x #0)
= 3x2-7x-6=0
= x=3,-2/3

But2x+1>0and4x+1>0
So, solution are x = 3.

Example 21 :

Solve the inequality satisfying
arc tan?x — 3 arc tanx +2 > 0
(tan~1x)2 —3tan" ' x +2>0

= (tan"'x—1) (tan ! x—2) >0

zz]
272

= (tan"'x—2) is always negative
(tan~!x — 1) (tan~'x —2) > 0 holds true only when
tan 'x—1<0
tan 'x<1 =x<tanl

Sol.

ctanlx e [_

= xe€ (—oo,tan 1)

Example 22 :

If sin~! (sin 9) — cos™! (cos 15) can be written in the form
an — b, then find the value of a+b. (a,b € N).

sin”! (sin 9) =sin"! sin 3n—-9)=31-9

T
(w3n-9€ {‘Eaz})
cos~! (cos15)=cos ! (cos (15 —4n)) =15 —4n
(v 15-4n € [0, m))
= sin! (sin 9) — cos~! (cos 15) = (3n—9)— (15 — 4n)
=Tn-24 = a=7,b=24 ; atb=7+24=31.

Sol.

—
1A
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Example 23 :

. _1(. 337:) _1( cot™
If sin | sin T +Cos | cos

46n]
7

1 13n 1 197
+ tan —tan T + cot cot| — T

an
b

the minimum value of a +b.

(2]

can be written in the from of (where a, b € N) then find

Sol.

3n
8

()
= tan 8 =
—1975]] ~1 [cot [3n _19_71])

g = cot g
(o)

= cot g

. 1 . 33=m _1 467

— SIn Sin T + COS CcOoS T

e R Cl
+ tan —tan T +cot cot| —

2n 4n 3w Sm 6w 131
=—t—t—F—=—+nT=—
7 7 8 8 7
= a=13,b=7 = a+b=13+7=20

COtﬁl [Cot [

5T

8

Sol.

2)

Example 24 :
Find the value(s) of x satisfying the equation

21 2x 2x Sol.
x2—1 3

11X -1

+ tan

cot
2x

21

Sol. Case (i): —— >0

_ 2x 21 1
1X +tan™! =— (rcotlx=tan!—; x>0
2x x? -1 3 ( x’ )
| 2X | 2X 2 | 2X T
—tan " —, _ +tan” =—— = tan~ ==
x? -1 x2 - 3 x2-1 3

2x

=5 1:\/§:> 3x272x7\/_:0
x2 —
2+4 -1
= X=—F= = XxX="7=,43
243 V3 B
2_
Case (ii) : X 1<0
xz— 2x 21
cot™! +tan ! 2 =
2X x“ -1 3
| 2X | 2X 2
+ tan~ +tan~ =—
= T an Xz_l an Xz_l 3
(v cot ' x=n+tan"! (1/x); x<0)
- 2x - 2x -1
= tan =— => S =—F
x* -1 6 x>-1 V3

= x2+2\/§x—1:0
= x=-3£2 = x=-2+3),2-3

From case (i) and (ii)

= x=\3 2 E). )

Example 25:

n
Find the value of x if 5tan~'x + 3cot x = T

Stan!x+3 [E_tan_l X] Iz
2 4

T

3n
2tanlx = — —

— = 2tan!x=

r
2 4

b T
= tan'x= 3 = x=tan §:> x=+2-1

Example 26 :

Find the maximum and minimum values of
(sin"!x)? + (cos1x)3
(sin"!x)? + (cos1x)3

= (sin"!x + cos Ix) ((sin"1x)% + (cos 'x)%— sin™!

X - cos1x)

T
3 ((sin %) + (cos'x))2 - 3 sin"!x - cos'x)

() st

T

2

[+
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2 3 » Example 28 :

—5 T—Tsm x+3(sin” x) |
Find the value of tan™! (5 tan ZAJ + tan!(cot A)

3| . :
= —n|:(s1n ! X)2 ~ZsinTx+ n—:l +tan! (cot?A), for 0 <A< /4.

2 2 12 Sol. For 0 <A <m/4, cotA>1 = (cotA) (cot’A)> 1

2 2

3n 1 T T 1
=5 [[sm X _Z] +4_8} Then tan! [E tan ZAJ + tan~!(cotA) + tan~!(cot3A)
Maximum value occurs when sin~'x = — /2 ( \

1[ tan A ] | cot A +cot® A
_ 22 2 3 = tan + 7+ tan~ L J
Maximum value = >~ [_ﬂ_zj LE | 3mTe _Tn 1-tan? A 1-cot* A
2 2 4 48 2 12 8
Minimum value occurs when sin™!x = /4 = tan~! ( tan A j + 1+ tan™! ( cotA ]
5 ; 1-tan’ A 1-cot? A
3n {n } s
= Minimumvalue= 5| 4o |~ 35 tan A tan A
2[48] 32 —tanl[ ]+n+tan1[ ]
1- tan? tan> A -1

Example 27 :

Find the range of f(x)=sin"!x + cos 'x + tan~!x.
Sol. f(x)=sin"'x+cos !x+tan!x

domain:x € [-1, 1]

Example 29 :

2x
If f(x)=sin! 1-1-—2 +2tan"!x then find
X

F(x)= g T [tan! 1, tan" 1] (a) £(100) (b) cos (f(~10))
X
n [ mn| [n3n Sol. f(x)=sin! 5 +2tan"!x=m if x>1
) 4°4] 14 4
f(x):sin’1 L2 +2tan'x = —wif x<-1

= (a) f(100)=n
(b) cos (f(-10))=cos (—n)=-1

¢
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QUESTION BANK

QUESTION BANK

CHAPTER 2 : INVERSE TRIGONOMETRIC FUNCTIONS

EXERCISE - 1 [LEVEL-1]

Q.12 cos (tan"!x) =

Q.1  The value of cos™' (cos12)—sin~' (sin14) is

(A)-2 (B) 81— 26 > 1
(C)dn+2 (D) None of these (A) N1+ x ®) o2
Q2 cot cos! [l] _ O)1 -l-x_z1 . (D) None of these
. 25 Q.13 tan (cos™ x) is equal to
(A)25/24 (B)25/7 2 <
(C)24/25 (D) None of these (A) I-x (B) L2
X +X
2
. 0 3)
tan” = || = [ 2
e {Sm[ T } (€ Y (D) \1-x2
(A)3/5 (B)5/3 X
(C)9/25 (D)25/9 Q.14 The solution set of the equation sin'x = 2tan' x is
a1l Sl (A){1,2} (B) 1,2}
Q4 cos gy isequilto (©) +1.1,0} (D) {1,12,0}
(A) /4 (B) /6 T o
(C) /3 (D) 21/3 Q,15 sin X +SsIn ; +cos X+ cos ; =
13 424 (A) 1 (B) /2
Q5 2sin " T+cos o= (C) 372 (D) None of these
(A) /2 (B)2n/3 4 2
(C)5n/3 (D) None of these Q.16 tan {COS 5 +tan E} =
06 sin! [E) ) [1) _ (A)6/17 (B) 17/6
: 5 7 (€)7/16 (D) 16/7
(A4 (B) /2 Lx-l x4+l w
(C) cos™! (4/5) (D) n Q.17 If tan 12 + tan 2 Z,thenx:
Q7 sin_1§+2tan_1%= " 1 ® - 1
(A) /2 (B) /3 V2 V2
(C) /4 (D) None of these 5 1
+ |2 +—
(s s ©=; CF
Q.8 The value of cos cos? +sin sm? is
—1a+x 1a—X T
(A)O (B) /2 QI8 Iftan " ——-+tan " ——="~ then x2=
(C)2n/3 (D) 10m/3
Q9 Ife=tan'ap=tan"'b andab=—1,then 6= (4) 23 () V3a
(A)0 (B) /4 (©) 243a> (D) None of these
C)n/2 (D) None of these | | | | )
Q.19 If cos™ x+cos” y=2m, then sin™ x+sin" y is
Q.10 Sin™! (E—sin_l (i\\ - equal to
L6 L 2 U (A)n (B) =
A1 (B)-172 (C)m/2 (D) None of these
O 1/4 (D) not possible -1 (x) -1 (x- y\ )
Q.11 Ifo =sin! (cos (sin"'x)) and B = cos! (sin (cos1x)), Q.20 fan L;J ~tan Lx +y 18
then—
_ _ A) /2 (B) /3
A) tan o= cot B) tan .= — cot (
(A)tan o= cot B (B)tan o= - cot B (C) w4 (D) /4 or —37/4

(C)tan ao=tan

(D) tan ao=—tan

—
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3

. 1(3 1 .
Q.21 The value of tan| sin ](—] +cos (—j is
5 V13

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

L
(A) 7
N5
5
tan{2tan_1 [l] —E}
5/ 4
(A)17/7
717

1 _1[1—X]
—COS =
2 1+x

(A) cot ' Vx
(C) tan'x

©

If tan™!

(A)x+y—-xy=1
O)x+y+xy+1=0

o (3]

(A)71/125
©)3/5

-1 1
X + tan y=z then

6
® 73

17
(D) 3

(B)-17/7
(D)-7/17

(B) tan~! Vx
(D) cot 'x

B)x+y+xy=1
D)x+y—-xy+1=0

(B) 74/125
(D) 12

If cos™! p+ cos”! q+ cos 'r=7 then

p2+q2+r2+2pqr:

(A)3
©2

. | _
The equation sin X —cos

(A) No solution
(B) Unique solution

B)1
(D)-1

| 1 43)

X =cos kTJ has

(C) Infinite number of solutions

(D) None of these

2tan”! (cosx) = tan”~! (cosec2 x), thenx=

(A) /2
(C©)n/6

If cos™!

(A) 16 sin% 0
(C) 18 sin%0

B)n
(D) /3

(B) 36 sin20
(D) 22 sin? @

3
If cosec™!x =2 cot™! 7+ cos™! g then x =

(A)44/117
(C)24/7

(B) 125/117
(D)5/3

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

X _
E+ cos ! % =0, then find 9x% — 12xy cos0 + 4y?

Q.39

.- .- 21
If sin~! x +sin ™! y= BN then find the value of

1 1

cos ' x+cos 'y

(A~ B)n/2
(C) /4 (D) n/3
sin (cot™! cos tan~! x) is equal to —

A x? +1 g [X*2
) 242 ®) x2 +1
© N D) x2+2

x> +2 x% +1

There exists a positive real number x satisfying
cos (tan~! x) = x, the value of cos ™! (x%/2) is —

(A) /10 B) /5
(©)2n/5 (D) 4n/5
The value of cos (tan"! tan 4) is —

17 V17
(C)—cos4 (D)+cos4
1f 22 <x <2 then sin! sinx i

5 SX=— thensin™ sinxis—
(A)x B)—x
(O)x-2n D)2n—x

cos(cos1 cos [8_7:] +tan"! tan (S—RD has the value
7 7

equal to
A)1 B)-1

i
(C) cos— (D)0

a+b

Ifa>b>0, sec! E =2 sin~!x, then x =
(A) = a+b (B) a+b
C) —— D) || —
© a+b (D) a+b

_1(1
Iftan‘1>(:£_taln = then x is —
4 3/ Henxis

(A) 1/6
©) 12

2 cos 1x = sin™! 2xV1- %2 ) is valid for all values of x
satisfying —

(B) 1/4
(D)1/3

1
(A) 0=x=—"% (B)-1<x<1

1
(©)0=<x<1 (D)Eﬁxﬁl

[#
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(x+1)> A Bx+C A x) L x-y) -
RS Q.41 The value of tan tan , X, y>0 is—
Q40 If 3 x 2. » then LyJ LX+yJ
sin! A+ tan~! B + sec”!C (A) n/4 (B)-—m/4
(A) /2 (B) /6 © n/2 (D)-n/2
©)0 (D) 51/6 Q.42 The value of sin (2 sin"! 0.8) is equal to
(A)0.48 (B)sin1.2°
(C)sin 1.6° (D)0.96
EXERCISE -2 [LEVEL-2]
[ x x ) ( xt x§ i 3x+1 A B A
Q1 If sin”l | x =2+ — ... teos  xP - e == Q.10 If = + , then sin”l —=
L 2 4 J L 2 4 J 2 x-1)(x+3) x-1 x+3 B
for 0<|x |< /2 , then find the value of x. Eé)) “//34 % “// 26
(A1 ()2 Q.11 Thennumber of real solutions of tl?e equation
©4 D)6 )
i 2 ‘[an_ldx(x+1)+sin_1\/x2+x+1=E is —
Q2 Thesum ) arctan| — | equals 2
n=1 n (A) infinitely many (B) one
(A) /4 (B)m/2 (C) four (D) two
(C)3m/4 D)rn 41 41
cos|2cos ! =+sin! = | =
Q.3  The greatest and the least value of Q.12 5 50
(sin”' %)’ + (cos ' x)* are (A) 1/5 ®) 246 /5
a-LE P © -1/5 D) V6/5
23 "2 X 8 8 Q.13 Given 0 <x < 1/2 then the value of
7
©) L, z (D) None of these .l x 1—x2 .
8 32 tan|sin® < —+ —sin” X | o
Q.4  For the equation cos™' x +cos ! 2x+m =0 , the num- V20 2
ber of real solution is (A)1 (B) 3
A1 (B)2
(©)0 (D)o (©)-1 (D) 1//3

Q.14 Ifthe non-zero numbers x, y, z are in A.P. and

. 141
Q.5 Find the value of COS[ECOS gj tan~'x, tan~ly, tan!z are also in A.P. then —

(A)xy=yz (B)x=y=z
o i
Q.6  Find the number of solution of the equation i [sin 2- 1] ]
tan-! (x—1)+ tan—! x + tan! (x+1)= tan—! 3x. Q.15 The value of tan —cos 5 is equal to —
A1 (B)2 .
(©)3 (D)4 (4)2 B)2-

Q.7 Find:tan"! (1/3) +tan"1(1/7) + tan~! (1/13
) ) ) (C)lf% D) %71

ot tanfl[ 5 ! j+....oo

ol 16 The value of t _l[ltaHZAj+t “I(cot A

(A) /4 (B) ) Q' € value o1 tan B an (CO )

(C)n/3 (D) /6 +tan " !(cot3A) for 0 <A< (m/4) is
Q.8 Findxfor: tan! (1+x)+tan ! x+tan! (x— I)=tan13 (A)4tan~! (1) (B)2tan™! (2)

(A)2 (B)4 ©)0 (D) none

©)-2 (D)-1 Q.17 The number of solutions of the equation
Q.9 The value of tan (arc sin (—%] —arc cos(—%]] = tan~! ( %] + tan~! ( %] — tan~! x is

(A)25/63 B)-3/7 (A)3 B)2

(C)—33/56 (D) 16/63 O1 (D)0

—
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Which of the following is the solution set of the equation

(52 )
2 cos ! x=cot ! szmJ
(A)(©O,1) B)(-1,1)-1{0}
© (1,0 D) [-1,1]

Sum of the roots of the equation,
arccotx —arccot (x +2)=m/12 is

(A) 3 (B)2
©)-2 D)3

The range of values of p for which the equation

sin cos™! (cos(‘[am‘1 x)) = p has a solution is:

11
(A) (—ﬁﬁ} B)[0,1)

!

Y| —T—>
©lv2

For the equation
2x = tan(2tan'a) + 2tan(tan!a + tan~1a?),
which of the following are not possible —
(1)a’x+2a=x (2)a%+2ax+1=0

M) L1

(3)az0 @)az-1,1
A1) &((2) B2 &Q)
©)(1),2) & (3) (D) All of these

X
Ifsin! (x—1)+cos! (x—3) + tan! (2 2)

= cos~! k + T, then the value of k =
A1 B) -1/2

©) 1/\2 (D) None of these
If o and B are the roots of the equation
—4x+ 1 =0 (a> p) then the value of

3
f (o, B)—B cosecz(ztan 1Bj 5 —sec? than 1%}
(A) 56 (B)66

(©)40 (D) 18
Which of the following is not a rational number —

(A) sin [tan_1 3+ tan”! l) (B) cos [E— sin~! ij
3 2 4

J63)) (1 5)
I—U (D) tan L—cos TJ

(C) log, (sm L—sm

The value of a for which

ax +sec | \j2x2 —x* +cosecW2x? —x* =0
(A) /4 (B)-n/2
(C)2/n (D)-2/m

If sin~! sin (5) > x% — 4x then the number of possible
integral values of x is —
A1
©3

(B)2
(D)4

Q.27

Q.28

Q.29

Q.30

100

-1 1 -1p
If Z tan " ——=-=1tan "~ where p and q are coprime
k=l 2k q
number, then 2p — q is —
(A) 101 B)99
(©)201 (D)98

Choose the correct options —
(A) No. of solution of the equation

. T,
sin"1x — cos 1(—x) = - Isone.

(B) Solution set of the equation

T 5
sin! (x2+4x+3)+cos ! (x2+6x+8)= 5 is 175
(C) sin™! (cos (sin~!x)) + cos ! (sin(cos1x)) is equal to ©

(D)2 [tan! 1 +tan~! 2 + tan~! 3] is equal to m.
Number of solution(s) of the equation

11— ) - deocly =
cos (1 —x)—2cos 'x 5 s

(A1 B)2
©3 D)4
The smallest positive integer x so that

( -1 X -1 1 ] _ E .
tan| tan —+ tan =tan—, 1S
10 x+1 4
A1 (B)2
©)3 D)8

Directions : Assertion-Reason type questions.

Q.31

Q.32

Q.33

Q.34

(A) Statement- 1 is True, Statement-2 is True, Statement2
is a correct explanation for Statement -1

(B) Statement -1 is True, Statement -2 is True; Statement2
is NOT a correct explanation for Statement - 1
(C) Statement - 1 is True, Statement- 2 is False
(D) Statement -1 is False, Statement -2 is True
Statement 1 : The domain of the function

sin”x, cos!x, tan Ix is [-1, 1]
Statement 2 : sin~'x, cos 'x are defined for | x | < 1 and
tan~1x is defined for all x.

1 1
Statement 1 : cosec™ (E \/—) > sec”! [54'3)

Statement 2 : cosec ! x>sec! x if 1 <x< /)

L 2x
Let f(x)=sin" 252

Statement 1: {'(2)=-—

. 2x _
Statement 2 : sin 1[ j=n—2tan Ix, vx>1

1+x

. Sin —= | >tan —
Statement 1: [ \/E \/;

Statement 2 :sin !x>tan"! yforx>y, v x,y € (0, 1)

—
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Passage (Q.35-Q.37) :

1

2tan” " x | x1<1
Giventhattanl( Jz —m+2tan 'x,x>1
1-x m+2tan ' x L x<-1
2tan"! x x| <1
. =1 ZX -1
sin =<m—2tan X ,x>1
I1+x and

—(Tc+2tan_1 x),x<-1

-1

sin"' x +cos ™!

x:%for—lSXSI

.1 4x 1 x
sin 214 +2tan ~5 ) isindependentatx then

Q.35
(A)x € [-3,4] B)x e[-2,2]
Oxe[-1,1] (D)x e[1, 0]
Q.36 If cos_l1 69X 5 =T 2tan'3x then xe
+9x
(A) (173, 0) (B) (-1, )
(C) (—o0,-1) (D) None of these

Q.37 If (x—1)(x2+1)>0then

. [1 -1 2X -1 )
sin | —tan —tan X |=
2 1-x2

B) 1/42
(D) None of these

(A)1

©-1

Passage (Q.38-Q.40)
Itis given that A= (tan~! x)3 + (cot ! x)3 where x>0 and
B = (cos™! t)2 + (sin"! t)2 where t € [0, 1/~/2 ], and

sin! x+cos ! x=n/2for—1<x<1and
tan! x +cot! x=m/2 forall x € R.

Q.38 The interval in which A lies is —
L L
™77 ®)| 375 )
(23 73)

© L%’ EJ (D) None of these
Q.39 The maximum value of B is —

(A) /8 (B) /16

(C) /4 (D) None of these
Q.40 Ifleast value of Ais A and maximum value of B is p then

(- pn\
cot ! cot =
n
(A)T/8 (B)-m/8
(C)Tr/8 (D)-7m/8

NOTE : The answer to each question isa NUMERICAL VALUE.

Q.41
Q.42

( -2 \
tan Larc tan [?j + arc tan (S)J equals
Number of solution(s) of the equation

11— ) - Yeacly = T
cos (1 —x)—2cos™'x 5 is

Q.43 Number of value of x satisfying the equation

5 12 o
sin”!| =] +sin!| —| == is
X X 2

Q.44 The value of the expression,

14 tan [tan_] 1 +tan”! 1 +tan”! L +tan”! L+ tan™! Lj
3 7 13 21 31
is an integer which is equal to

Q.45 The smallest positive integer x so that

-1 X a1 T .
tan| tan = —+tan =tan—, 1S
10 x+1 4

(1-x7) [ x ]

ol | —=| 4 fan-!| —
Q.46 Letf(x)=cos L1+ sz tan _2 where
x € (-1, 0) then fsimplifies to
Let y = sin~!(sin 8) — tan~!(tan 10) + cos~!(cos 12)
—sec(sec 9) + cot (cot 6) — cosec™!(cosec 7).
Ify simplifies to an+b then find (a—b).
If sin”! sin (5) > x2 — 4x then the number of possible
integral values of x is —
The number of solutions of the equation,

Q.47

Q.48
Q.49

tan~! (4{x})+cot”! (x +[x])= %, is (where [ ] denotes

greatest integer function and { } denotes fractional part
function)
The number of real solution of

_ . T .
tan 1«/x(x+1)+s1n Wx? +x+ =E is —

Q.50

( 1[ sin© 3 T T
Q.51 Letf(0)=sin| tan" [—j ,where ——<0<—.
) k \/cos20 ) 4 4
Then the value of L(f 0)) is
d (tan 0)

Let f: [0, 4n] — [0, ] be defined by f (x) = cos~! (cos x).
The number of points x € [0, 47] satisfying the equation
10—-x |

T
Number of positive solutions satisfying the equation

_1[ 1 ] _1( 1 ) _1(2].
tan + tan = tan —| 18
2x +1 4x +1 x2

sin™! (1 —x)—2 sin~! x =7/2, then x is equal to —

Q.52

f(x)=
Q.53

Q.54

£
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EXERCISE -3 [PREVIOUS YEARS JEE MAIN QUESTIONS]

Q.1

Q.2

Q3

Q4

Q5

Q.6

Q.7

The value of cos ™! (- 1) —sin"! (1) is-  [AIEEE 2002]
(A)m B)m2
(©)3n2 (D)-3m/2
The trigonometric equation sin~!x = 2 sin"!a has a solu-
tion for — [AIEEE 2003]

| a | < L l < | a | < L
(A 1= B)5 NG

1

(C) all real values of a (D) la|< 3
Ifcos 'x —cos™! % = a, then 4x2 — 4xy cos a.+ y? is equal
to- [AIEEE 2005]
(A)2sin 20 B)4
(C) 4 sin? o (D)—4sin®a

X 5 T
If sin™! [_j + cosec™! (Z] = E then a value of X is-

5

[AIEEE 2007]
(A1 B)3
©4 D)5

15 _12) .

The value of cot | cosec §+ tan 5 is
(A)3/17 B)1/17 [AIEEE 2008]
©)2/17 (D)6/17

2X 1
Let tan~ !y = tan~'x + tan™! (—1 2] . where | X[< NeE
—X

Then a value of y is — [JEE MAIN 2015]
A) 3x+x3 ®) 3x—x3
1-3x2 1+3x2
3X+x° D) 3x—x°
1+3x? 1-3x?

( +sinx )
Consider f (x) = tan~! 1+s¥nx , X e(O, Ej .
L 1—s1nxJ 2

A normal to y = f (x) at x = /6 also passes through the

point [JEE MAIN 2017]
(A) (0,21/3) (B) (6, 0)
©) (w4,0) (D)(0,0)

QS8

Q.9

Q.10

Q.11

Q.12

Q.13

o {01t derva [ O
Iffor x € ” , the derivative o L1—9x3J is
Jx - g (x), then g (x) equals — [JEE MAIN 2017]
A - B
B g3 B o
C 3xvx
© o 1-9x°
If cos ™! (i) +cos”! [ij _. [x > Ej th i 1
. 1) "2 4 enx isequa
to: [JEE MAIN 2019 (Jan)]
\/145 \/145
(A —— B ——
12 10
\146 \/145
© —— D) ——
12 11
If x = sin"!(sin 10) and y = cos™! (cos10), then
y—x is equal to: [JEE MAIN 2019 (Jan)]
(A)m B)7=
©o (D) 10
The value of sin™! (12/13) —sin~! (3/5) is equal to:
[JEE MAIN 2019 (April)]

(A) m—sin~! (63/65) (B) m—sin~! (33/65)

(C) /2 —sin™! (56/65) (D) /2 —sin~! (9/65)

Let f(x) = {(sin (tan"'x) + sin (cot 'x)}2 —1 where
1

d d . _
|x|>1and d—Z:Ed—X(sm 1f(x)).

Ify(3)= % then y (—/3)= [JEE MAIN 2020 (Jan)]

(A) 51/6 (B)—1/6
©)m3 (D) 2n/3

T T
If f'(x) =tan ! (sec x + tan x), ) <x< PR and

f(0)=0,thenf(1l)isequalto: [JEE MAIN 2020 (Jan)]
A n—1 B mT+2
() 5~ B~
n+1 1
©) = D)5

¢




SOAL

ODM ADVANCED LEARNING STUDY MATERIAL: MATHEMATICS
ANSWER KEY
EXERCISE -1
Ql 1 2 3] 4 5 6 | 7 8 9 |10 11| 12|13 | 14| 15|16 | 17| 18 | 19| 20 | 21
A|A|D|C|D|A|J]A|A]J]A|]C|D|J]A|B]J]A]C|]A]B|JC|]C|B|]C]|D
Q22| 23| 24| 25| 26|27 | 28| 29|30 31|32|33|34|35|36|37]|38|39|40]| 41| 42
A|lD|B|B|A|]B|B|D|B|B|D|J]A]J]C|]C]|]C|B|B|C|D|D]|J]A]|D
EXERCISE - 2
Q1 2 3 4 5 6 7 8 9110|1112 |13 (14| 15|16 | 17| 18 | 19| 20
A|lA|J]C]C|]C|[A|C]|A]|D D D|D|B| A]| B C|A|A|lA|C]|B
Q21|22 23|24 (25| 26|27 |28 | 29| 30| 31| 32 33| 34| 35| 36| 37| 38| 39| 40
A B| C Al D B| C B B | A DIA|J]A|A|A|B]A]|]C|B C| A
Q | 41| 42| 43|44 |1 45|46 (47 (48 )1 49| 50| 51| 52 | 63 | 54
A 1 1 1110 8 0 |53 3 2 2 1 3 1 0

EXERCISE - 3

Q|1]|2|3|4|5|6|7|8]|9]|10]11]|12] 13
A|B|A|C|B|D|D|A|J]C|A|]A|C]|]B|ZC

[¢
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(€)

Q)

®)

(6

HAPTER-2: INVERSE TRI

F TI
SOLUTIONSTOTRYITYOURSELF

[1d33)

(b) sin”! (sin 10) =sin! (sin 31— 10))=37—10

[ 31-10 e{—ﬁ, ED
22

(@ cos'(cos)=1 ; (-~ 1¢€][0,n])
(b) cos™! (cos 5) =cos! (cos (2n—5)) =2n—5;
(v 2n-5€[0,m)

METRI

(@) sin! (sinl)=1

T T

(a) tan~! (tan2) =2 [ 2 e(—?gﬂ

= tan! (tan2) =tan"! (tan (1 —2))=n—2

(v n-2e(-2.5))

(b) tan! (tan 10) =tan"! (tan (31— 10)) =31 — 10;

[+ 3m-0(-2.3))

6x2 — 5x <cos! (cos (2m—5)) — 2 sin~! (sin (1 —3))
6x2—5x<2n—5-21+6

1
6x2_5x—1<0 ; (6X+l)(x—1)<0 = X e(_g,lj

Integral solutionis x =0

(@) cos 'sin (—Ej = cos ! cos [EJFE]
4 2 4

4
(b)
. [3371] .1 13m .,1( 375)
sin” cos|——|=sin  cos——=sin | —cos—
10 10 10
[cn(o-To))=n (s3]
=sin | —sin ——||=sin""| —sin—
10 10
_1[. [ TED n
=sin” " |sin| ——||=——
5 5
4sin_1x+£—sin_1x=3—7t
2 4
. -1 T . -1 T . T
= 3sin X=—=sin X=—=>X=SIn—
4 12 12
x——\/g_l

RS r [ﬂ] 0 (i]
tan " 2 +tan '4 =1 +tan 1—2x4 =n +tan 7
:n—tan_lgzn—cot_lzzcot_l(—z]:>?»:—z

7 6 6 6

12 *1\/g+l=tan’lL—tan*1(‘/§_‘/a
sy s T s )
_tan—lL_tan-l( J3-+2)

- V2 L1+«/§~\/§J

a1 _ _
= tan 1—2—(tan 13 —tan 1\/5)

NG

=cot™! JE— tan~' /3 + tan~! ﬁ

T -1 -1 T
=~ —tan'B=cot I3 ==
2 6
(A). cos™! x + cos™! y+ cos™

= COS_1

Z=T
X + cos! y:n—cos‘1 z

cos_l(xy—\ll—x2 1—y2):cos_1(—z)
xy—\ll—x2 «Il—y2 =-z
xy+z=\/1—x2 \Il—yz

Squaring both sides
= xX2y?+ 722+ 2xyz=1-x2—y? +x%y?
= x2+y2+z22+2xyz=1

2cot ™' 2—cos™! i =2tan"! l—co(1 i
5 2 5
=tan”! L/Z)z_ tan™! 3 = tan”! (i] —tan”! 3
1-(1/2) 4 3 4
(4.3
= tan~! 34 43 =tan"! [l) — cosec™! (—j
1+—x= 24
3 4
- 71(2 ] 25
=cosec X=cosec |— :>x:7

B
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Q.B.-SOLUTIONS

1

M

@

€)

)
©)

(6

™

®

(C)

(10

CHAPTER-2:
METRICF

EXERCISE-1
(cos12)—sin"!(sin14) =12-14=-2

ERSE TRI TI

(A). cos™!

D). CO{COS_1 [%ﬂ = cot {cot_1 (%ﬂ — % .
o for ] fslor 3 (5

(D).cos_ll+25in_ll=E 2—n=2—7t
2 2 3 6 3
A).
2sin”' 2 +cos! :s1n_12><é /l—i+cos_1—
5 25 25
eS| _124_7'C
=sin~ —+cos —=—
25 2
(A). sin”! §+ tan ™! L tan~! 3+ tan ™! 1
5 7 7
1[ GB/H+A/7) ) - an [g):tan 1
1-(3/4)x1/7) 5
(A). sin”! i —tan! i, 2tan”! l —tan"! E = cot li
5 3 3 4 3

-1

-1 T
and tan "~ X+cot X =—

(A). cos™! [coss—n] +sin”! (sins—nj
3 3
=cos™! {cos (27: - %] } +sin”! |:Sir1 (27; - %ﬂ

T T

3 3

(C). Giventhat @ = tan"'a and ¢ =tan"'b
and ab =—

= tanOtan¢$ = —-1= tanO = —cot ¢ :>6—¢:g

sin”! (E—i- sin”! ﬁ\\
L 2 )

. _1(m n)_._l[n)_._l .
—sin |—+—|=sin |—|=sin (1.57
[ 6 3 > (1.57) not possible

11)

(12)

13)

(14

15

(16)

(A)-

. P N T -1 .
sina = cos (sin X) = cos 3 c0s X | =sin (cos !x)

. cos P =sin (cos™! x)
= sina=cos 3
= tan o =cot f

(B).Let 9 =tan"' x = x = tan®
11
\/1+tan26 \/1+x2

c.cos0=

1

\/1+x2 '

Hence cos0 = cos (tanf1 X)=

(A).Let cos™' x =0. Then x = cos0
2
1 1-x
:>tan6:\/sec26—l =,/X—2— =\/ -
_ 1-x2
- tan(cos ! x) = tan 0 = X
X
. .1 2
(©). sin"'x =2tan"'x = S0 'x =sin”! X2
1+x
2X
7 =X =x3-x=0
1+x
= x(x+1)(x-1)=0 =>x={-1,1,0).
- .11 . a1
(A). sIn  X+sin -~ —+c0s  X+C0os  —
X X
- —1 -1 P | 1 | 1
= {sin " (x)+cos (X)}+4sin | —|+cos |—
X X
=—+—=T7
2 2

1)
1 25 12
=tan | tan + tan g
5
(3,2)
¢ -1l 4 3 ||_ 117 17
an| tan =tan.tan —=—
1_32
43

—
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(17)  (C). We have tan! Xl a1 XHL_T 2
. We have =— =
X+2 x+2 4 (22) (D). tan{Ztan_1 (;)—Z}ztan tan_li—tan_l(l)
x—1 N x+1 25
-1 X+2 x+4+2 T
=t =—
an 1_[x—1)(x+1) 4 5 [i 1\\ ;
X+2/\x+2 = tan| tan~' ——tan”! (1) |=tantan™ 12 -——
12 i 17 .
2% (x +2) n 12
= 5 5 =tanz
X" +4+4x—x"+1 (23) (B).Letx=tan’0=0=tan"'Vx
2x(x+2 i
¥=tan—=1 1 1—x 1 ,1[1 tan 9\\
hes Now o5 [ = o087 ||
) 1+x 2° 1+tan’0
5
= 2x% +4x = 4x +5 :>x:i\/:. |
2 :ECOS 00526— —O—tan x .
(18) (C).Gi tionis tan ' 1% 4 g1 27X Cxay)
. Given equation is =—
a a 6 -1 Ay an XY an
(24) (B). tan” x+tan y—4, Ll—ny
a+x  a- x )
1 X+y _
= tan L atx a- XJ I_Xy—l;x+y+xy:l.
3
. ] . -1 1 1
2 25)  (A). sm[351n —} =sin| sin {3 (—]—4 [—j }
:%ztanzzlzxzzzﬁaz, @3 @) 5 5 5
X 6 3
(19) (B). cos ' x+cos ly=2n —sin| sin 142~ 2 U| Zgin| sin”! [M)
5 125 125
:>£—sin71x+£—sin71y:2n 71 71
2 2 = sin{sin1 —} =—
. L 125 125°
= m=(sin "X +siny) = 2m (26) (B). According to given condition, we put
. -1 . -1
=sin " X+sin | y=-— 1
p=q=r=z. Then,p2+q2+r2+2pqr
20 C tan_li—tan_l(ﬂ\
20 (©. y Lx+yJ (_jz [lj [jz lll_l 1+1 2—1
2 222 4 4 4 8
11X _1(1—y x) 1y @
SR (e R e 5
y .- _ -
(27) (B). We have sin 'x —cos ™ x = cos 17:%
—1 11X T m T T
=tan ~—+cot __ZZE_Z:Z i
y Y But sin”! x +cos ! x =E
21) D). tan{sin_1[§]+cos_l(iﬂ . 1 s -1 T
5 13 s.siIn X=— and COS X =—
3 6
(3.2 3 . .
| 143 = X =—— is the unique solution.
= tan| tan" —+tan = tan| tan ) 2
I_Z'§ (28) (D). 2tan"'(cosx) = tan~'(cosec’x)
1| 2cosx _1 1
—tan{tan 1£X£:| L = tan (—zjztan [ ) ]
12 6 6 1—-cos” x sin” X
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2c0S X 1 (34) (C).Sincetan ' tan4=4—n
5 =5 =2cosx=1 :>x:£, Hence, cos tan~! tan 4 = cos (4 — ) = —cos 4
sin“x  sin”x 3

vy [ [ 30 3
29 (B). E'E_JU_TJ J\ ) —coso

S (xy—06 cose)2 =(4 —x2) 9- y2) 36)
. 9x% — 12xy cosO + 4y2 =36 (1— cos20) = 36 sinZ 0

_ 13
30 B). 2cot 17 4cos12
(30) (B) : NS
-1 -1 -1 3
=cot +cot — 44
X 4
7 4 (37)
:‘[an71—+tan71i = tan~! 24 3 =ta ‘1£
3 1_§ 44
72
H —1y — —1 ﬁ
ence, COSec 'X = cosec 17
. | | 2n
(31) (D). Wehave, sin X +sin yz?
(E—cos_1 xj Jr(z—cos_l j _2_75
=12 2 )73 (38)
= m—(cos ' x+cos! y):ZTTE (39)
cos ' x +cos”! —7:—2—n—E
= Y 303
(32) (A).sin (cot ! cos tan! x) = sin (cot_l cos0), (40)
where O =tan"' x or x=tan0
( )
= sin sinflk ! J = ! 1)
\/1 +cos’ 0 \/1 +cos’ 0 42)
3 secO V1+x?
\/1+se029 \/2+x2
1 1 !
(33) (O).tan" x=cos~
1+x° 1)
1 5 —1+4/5
= X= =X =
1+x2 2
xz\ 2n

3n 5T .
(©). EY <x< > nearest 7 is 27

Then solution is x — 21

8n b
(B). COS_ICOST = cos‘lcos[—_]

7
= Ccos™'cos 7) =coscos| | = 7
tan™! (tan 8_7:) = tan™! [tan E] _I
7 7 7
a+b]
PSSR (ot I |
(B). Given : sec [a—b 2 sin”'x
-1 a+bj _l[a_bj
Let sec (— =0=cos
© a—b a+b
. 0 a—
Then X =sin—, cos0 =
2 a+
20 1—cosO b b
sin” — = ; sin—=
2 a+b a+b
(©). tan x4 tan 2= Clearly, w=21_1
3 4 341 2

(D). 2 cos~!x = sin! (2x4/1-x2)
Clearly equation does not satisfy for x =0
1
Hence (A), (B), (C) are ruled out .. N <x<l1

(D). Multiply by x3 + x

(x+1)2=Ax2+1)+Bx+C)x

Compare coefficient ... A=1,B=0,C=2

sin? A+ tan~! 0+ sec12 = 51/6
(A). Takex=1,y=1; LHS =tan"! (1/1)—tan"! (0) = n/4
(D). Letsin 1 0.8=0=sin0=0.8

cos 0= +/1-sin’0 =0.6
Givenexp=sin20=2sin6cos6=1.6x0.6=0.96

EXERCISE-2

.- _ Y
(A). We know that, sin~'y+cos 1y=?\y\ﬁl

. According to question

X X
= < 51 (- 0<|x|<+/2)
X
1+— 1+7
2 2

[¢
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€)

2
X X )
= 7 = 2x +x3=2x2+x3 = x=x2
2+x  2+4x

But x#0 hence x=1

(2 G2 )
(). Tn =tan 1(11—2) = tan lkm ]

_ tan_l( 2 ) taln_1((n+1)—(n—1)\
Ll+(n—l)(n+l)) L1+(n—1)(n+l)
=tan"! (n+1)—tan! (n—1)
T, =tan"! (2) — tan"! (0) 5)
T,= tan! (3) —tan! (1)
T;= tan~1(4) — tan"! (2)

T, ,= tan~1(n) — tan”! (n — 2)
— a1 1
T, =tan' (n+1)-tan™' (n—1)

3n
=n—tan-l(1)= —
S=n—tan"" (1) 4

(C). We have (sin_] x)3 + (cos_1 x)3
| 113
=(sin” x+cos X
( ) ©)
—3sin"! x cos™! x(sin_l x+cos”! X)

3
T - NN
=——3(sin 'x cos 1x)—

©° 3n . -1 (n . 1 j
=———sin X| —-sin X
8 2 2

3 2

i Tt
= ————sin
8 4

X +377t(sin_1 x)2
)
3
:TC_+3_TC (sin_1 x)2 “Tein'x
8 2 2

.. The least value is r
32

2 2
and since [SiIfl X —Ej < (3_ch
4 4

. o’ 3 7m0 ®
.. The greatest value is —+—x—=——
16 2 8

(©). cos 'x+cos ' (2x)=-n
= cos ! 2x = —m—cos ' x
= 2x = cos(m+ cos”! X)

= 2x = cos m(cos cos! X)—sinT sin(cos_1 X)
2x=—x=>x=0
But x = 0 does not satisfy the given equation.

No solution will exist.

(A). Let cos'==0 , where 0 <6 <§ . Then

- 11_1 cos (lcos_ll]:cosle
= 2cos 29 = 5 2 5

1 0 9
= cosezg = Zcoszg—lzéj COSZE=E

cosd =3 02T 9,3
BT [ 0=y <gssocosy#=7]

(C). The given equation can be written as
tan! (x— 1) +tan! (x +1)=tan"! 3x —tan"! x

1 x—I+x+1 1 3x—x
— tan = tan 3
I-(x-D(x+1) 1+3x
2X 2x 3 3
7= 5 = x+3x°=2x—X
2-X 1+ 3x

=4x3 —x=0 =>x@x2>-1)=0

=x=0,x=%1/2
A). T, = tan”! (;] =tan”! [mj
nZ+n+l I+(n+1)n

=tan"! (n+1)—tan ! n
=>T,= tan~! (1/3)=tan"! 2 —tan"! 1
T,=tan! (1/7)=tan"! 3 —tan"!2
2
..... I et
T,=tan™' (n+1)—tan"' n
On adding
T +T,+Ty+..+T = tan ! (n+1)—tan"! 1

( [+2]
n

. lim (T, +Ty +Ty+....+T,) = lim tan*l[
n—o0 n—0

1+2/n)

T
=tanl1=—
an 4

(D). tan"! (1 +x)+tan! (x—1)=tan! 3—tan"! x

_1[1+x+x—1] _1[3—)(]
tan ——— | =tan
1-x2 +1 1+3x/”°

=
I55
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whenx2—1<1 and3x<1
2x B 3—-x
= o x2 1+3x°

1
when —\/§<x<§
1
= 2x(1+3x)=(3-x) (2—x2). when —«/§<x<§
= 2X+6x2=6-2x-3x2+x> = x> —9x2—4x+6=0

1
= (x+1)(x2—10x + 6)=0, when —\/§<X<§

= x=— 1 and neglecting x2 — 10x + 6 =0 as its root does

not e [—\E,%]

x=-1

© tan(—sin‘1 [Q 4 cos”! [%D

= tan(n+sin71i—cosflij* t
o 5 13) ~tan@=h)
A s
where sina.= 2 an cos B = T
4 12
( tano —tanP ) 375 [20—36] 16
o 1+tanontanBJ_ +ﬂ'2_ 63 63
35
10) (D).
Ix+1 A B _ARx+3)+B(x-I)

(x—1)(x+3) x-1 x+43  (x-1)(x+3)
S 3x—1=Ax+3)+B(x-1) =A=1,B=2
sin”! [A/B]=sin"! [1/2]=n/6

D). tan™! JX (x+1) +sin”! \/xz +x+1 :g

Comparing with

-1 -1 e
cos ' VxZ +x+1+sin”! x2+x+1:E
cos_I\/x2+x+1:tan_11/x (x+1)

_1 [ _ 1
:cos1 X2 +x+1=cos ' ———

x2+x+1

which is possible only if /42 , x 11 =1

S>x2+x+l=1=x(x+1)=0=>x=0,x=-1
.. No. of solutions =2

(12) (B). cos {cos_1 [lj +cos ! [l] +sin”! [lj}
) 5 5 5

(11

= -1 [lj +£
= COS | COS 5 ) m 5

(13) (A).0<x<1/2

tan | sin”! L+I;X2 —sin"'x
V2o 2

.| x4+ 1-x2 . -1
=tan | sin T —sin X

Putsin™!x=0 orx=sin 0

Given = tan | sin™! {M} -0
V2

= tan {sm—‘ [sin [e + g] - eﬂ

= tan [9+£—9} = t.':mE =1
4 4
(14) (B).Sincex,y,zareinA.P.
=2y=x+z .. ®
Also, tan™!x, tan’ly, tan~1z are in A.P.
= 2tan"ly = tan"'x + tan" !z

tan”! (_Zy ) =tan”! [—X+Z]
Ll_y2) 1—xz

2y X+z ) . B
7= =y =zx=>X,y,zarein GP. ..... (i)
I-y= l-xz

From (i) and (il)) > x=y=z

cos® 1—sin’1

0 (cosl—sinl) 0 tan[z—l)
o sl +sin) @0 4

1=

2sinlcos]—cos® 1—sin? 1:|

15) (O). tan”! {

1
(16) (A). tan"! [EtaHZA] + tan"!(cot A) + tan~!(cot?A)

l(lt ZAJ X (ot A+cot’ A)
— tan-!| —tan -1 | —
tan 5 + tan L 1—cot4A J +7

—
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i
(0<A< n = cotA>1)

1( tanA ) | cot A(1+cot® A)
=tan'| T 5 | +7m +tan”
an Ll—tanzAJ Trhan (l—cotzA)(l+c0t2A)
1[ tan A ] 1[ cotA ]
= T+ 1| + | | =
T tan 1-tan® A tan 1-cot’ A T
=4tan1(1)
X X
a7n A. tan‘l[gj +tan‘1(5] =tan ! x
L [x/3+x/2) .
or tan L—l—x2/6J = tan"!x
wherex>0 & x¥/6<1=x2<6 = —/6 <x<.f6
5x 5 1
now, 6—7 =X =X 6—7_ =0
=x=0 or x>—1=0 = x=x1
SLx={-1,0,1} = 3 solution
1 1( 221 )
18 A).2cos ' x=cot~
(18) (A).2cos ' vt
put x=cos0 ; LHS=20 ; 0 <6<m and —1<x<1...(1)
cos
n 20 )
R.H.S. = cot L—2coselsin6|J =cot !(cot20)=20
if 0<20<m —(2)
or 0<B<m/2
from (1) and (2) 0<0<m2 ~xe(0,1)
T
(19) (C).cot 'x—cot I(x+2)= o
orzfan (x)fzfan (x )—12
T
tan~!(x +2) —tan"(x) = —
12
(x+2)—x T 2
B I S e _ e —
@ v x+2) 12 = (2-43) 1+ oxrl
=x2+2x+ 1= 2(2+\/§) :>x2+2x7(3+2\/§) =0
20) (B). sin cos”! (cos(tan“ x)) —p

for xeR ,tan"!x € (-7/2,72)
cos(tan~1x) € (0,1]
cos Lcos (tan"'x) € [0, 7/2)
sin (cos™! (cos (tan"1x) )) € [0, 1)

(21) (B).2x =tan(2tan"'a) + 2tan (tan"'a + tan1a%)

) 2a 2(a+a’)
= +—F
-l 1-a*

2tan 0

Laz+t1=D 5
- 1—tan29)

(Using tan 20 =

a N a _ 2a

1-a2 1-a? 1-a?
= x(1-a?)=2a=a’x+2a=x=(1)
Hence (2) & (3) are not possible.
(C).sin! (x—1) =>-1<x-1<1=0<x<2
cos ! (x-3)=-1<x-3<1=2<x<4

X
tan™! [E} =>xeR, x#2,-2

X

22

1

in—1 1 -1_2 -1
sin”' (2—1)+cos' (2—3)+ tan mzcos k+mn

=sin ! 1+cost (- 1)+tan! (-1)=cos 'k +n

I s 1 T 1
—+n——=cos k+m lk=—=>k=—F
2 2 = cos 4 2

23) @A).

Let tan! [—] =0 and tan”! [%} =¢

(00

3 3 3 3
f (o, B) = pr o _ B o
2sin? 9 2cos? 9 1-cosb
2 2

1+cos0

3 3
(04
B,

| | B
\/ocz +B2 +\/(12 +B2

_ o2 +p2 [B\/a2+[32+a\/a2+[32}

f(a, B)= (o2 +p*) (o +PB)
Now, a+pB=4andaf=1

f(o, B)=((a+B)*~20B)) (a+P) =(16-2) (4) =56

24) D).
. T
(A) sin [tanf1 34+tan ! %] = s1n5 =1

(B) cos (E—sinf1 E] = COoS [cos_l 2] = 3
2 4 4) 4

[4
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25

(26)

@n

1463
(C) smk sin P J
Let sin Y93 _g So, sinezg ifcos 0=1/8
We h cosg— 1+cos6 _3
e have > > 7
sing— l-cos0/2 1
4\ 2 22
[ (1 J63)) 1 3
Now, 1 —' -1 =logy —==-=
ow, log, L il U 2 2
(D) cos™ £=9 ; cosezg
" tan% = % which is irrational.

(B). For existance of sec™! (v2x? —x*)
or cosec”! &Y 2x? —x* )

2x2—x%>1 ie. (x*—1)2<0.Hencex?=

T
ifx=1, a+—=0;
ifx=1, >

b

if 1 a+n 0 a +X
=] -a+—=0 > a=*+—
ifx , 5 5

(C).sin!'sin5=sin"!sin(5-21)=5-2n

[AS—ESS—ZNSEJ
2 2

o osin!sin 5 > x2 —4x
5-2n>x2—4x

—4x+2n-5<0
sign sum of (x2 —4x + 21 —5)
+ - +
-ve € T T > tve
2-V9-21n  2+V9-2r

2-V9-2n<x<2++9-2%

Integral values ofxare 1, 2,3
Number of integral value of x =3

(B).

2 ) ol 2 )
2 (1+4k2—1) =2 tan k=1 2k +1))

1 Qk+1)—(2k-1) )
1+ (2k—1) 2k +1)

= Ztan

1] =>x==+1

2%

29

30

@31

100
= Y tan”' 2k +1)—tan”" (2k - 1)
k=1
=(tan"! (3)—tan"! (1)) + (tan"! (5) — tan! (3))
+....(tan"! (201) —tan~! (199))
=tan~! (201) —tan! (1)
(561
101

3 _1[201—1] _1(2oo]

= tan — | =tan — | =
1+201 202

2p—q=200—-101=99

(B).

(A) sin”! x —§+ sin”! (-x)= I

=sin ! (x)+sin ! (%)==

0 =t which is not possible.

.. no solution.

(B) sin”! (x2+4x+3)+cos! (x2+ 6x+8)=mn/2
=sin! (x2 +4x+3)+cos ! (x2+4x+3)
=x2+6x+8=x%+4x+3

2X=-5=x=— =
= 2z2X =X )

X2 +4x+3=(x+2)2-1e[-1,1]atx=—5/2
andx?+6x+8=(x+3)2—1e[-1, 1Jatx=—5/2
Sox==5/2
(C) -r —=1<Zcos (sin’lx) <land-1<sin (cos’lx) <1
sin~!{cos (sin~!x)} + cos™! (sin (cos~'x)} = /2

1+2 _
(D) 2| tan IL+7:+‘[an '3
1-2
=2 [n—tan ! 3+tan! 3]=2n

T
(A) 5 cos (1 —x)+2cos 1x=0]

sin~!(1 —x)+ 2cos'x =0, domain s [0, 1]

now, in [0, 1], sin~!(1 —x) € [0, 7/2]

and 2cos 'x € [0, 7]

Hence sin"!(1-x)=0 andcos 'x=0 | =>x=1

-1 X -1 1 )
tan{ tan —+tan —— | =
(D). ( 10 1 tan /4
x+ 1
T 1 X 1
10 x+1 _ XL X
< 1 b %10 x4 10 x+1
10 x+1

x(x+1)+10=10x+1)—x
x2+x+10=10x+10-x

-8x=0;x=0,8
(A). Statement 1 : Domain of sin"'x — [~1, 1]
cos Ix > [-1,1]
tan'x — R

Domain=[-1, I]A[-1, ]]AR=[-1, 1]

[¢
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(32) (A).cosec ! x>sec!x
cosec! x> /2 — cosec ! x ; cosec! x > /4 - sin {ltan_l [ szj —tan~! x}
2 1-x
1 1
e (L) e
2 2

= sin [%(—n +2tan”! X)— tan”! x} = sin [_—) =—1

(38) (B). A=(tan"!x)? +(cot ! x)?
A= (tan"! x+ cot ! x)3 - 3tan Ixcot 'x (tan~! x + cot 1 x)

Statement 2 is true and explains statement 1.

(33) (A).f(x)=sin"! (—Xz] =n—2tan !x,x>1

1+x 3
2 2 = A= (EJ ~3tan" x cot™! xE
fx)=-——5=fQ2)=-7 2 2
1+x 5
Statement is true, statement-2 is true, statement-2 is correct 3 -1 (Tf | ]
. - A=———tan X|—-—tan X
explanation for statement-1 8 2
3 2 3 3
o 3n(, n) T n
34 (A).sin71)(:t21n71 X - >tan71x>tan71y = A_32+ 2[tan X 2 asx>0,§SA<?
I=x (39) (C).B=(cos! 1)+ (sin~! )2
1 1 B=(sin"! t+cos ! t)2—2sin"! t+cos !t
y 9 <ge —=>—
statement-2 is true, e <7, \/g \/E 5 i 2 Cox 5
B= — —2sin !t [——sin_1 tj -B=—+2|sin t——
by statement-2. 4 2 ’ 8 4
T ] 1 [ 1 ] -1 [ 1 j 2 2 2
sin” | —|>tan | —|>tan | — b T T
[\/g \/g \/; Bhpax =5 +2—=—
8 16 4
statement-1 is true
3 2 A A-um =w —In
(35) (B), (36) (A), 37) (O). 40) ALr="_ =T . =2, " = _q=—"tQ
(i) sin~! ( 4x ) +2tan”! [—ij
1 2 —
X" +4 2 cot ! cot [ wr} = cot ! cot (——) _I
n 8
( L x ) ,
—sin! | —2 |2t 2 = 2tan ' S -2tan"' 2 =0 @41) 1. tan[tan_l(5)—tfﬂm_1 [E)]

2 (5-(2/3))
. tan~1(5) — tan™! 3)= tan~! LmJ
‘—Sl ;x|<2=>-2<x<2
2
1[13) T T !
=tan | 75| T, cSotan— =
4 6 -
(ii) cos 1—X2:—£+2tan 3x 13 4 4
1+9x .
6 @) 1. —cos (1 —x) +2cos 1x=0]
= I sin ' =T oan!ax i 1o _
2 1+9x2 sin™'(1 —x) +2cos'x=0
domainis [0, 1]
= sin’! 7= m—2tan"! 3x now, in [0, 1],
1+9x i
sin1(1-x) e [0, ﬂ
= sin‘li: n—2tan ! 3x
1+ (3x)? and 2cos !x € [0, 7]
Hence sinfl(lfx)IO } =x=1
) 1 1 and cos 1x=0
Above istrue when3x>1= x>— ; X & ,%
3 3 (5 _r (12 (12
(i) (x—1) (x2+1)>0= x>1 (43) Lsin ()= —sin [T 7) =cos |~

(very obviously x > 0)
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a=p (48) 3.sin!sin5=sin"!sin (5-2m)=5-2n
tan oo = tan 3

T T
As—-F<5-2 s—]
5 Jx2_144 [ 57y =3

\/xz -25 12 o sin!sin 5 >x2 —4x

solvingx=13 or x=- 13 (rejected) 5-2n>x%—4x
(44) 10.n"Mtermof3,7,13,21,31 .....is n2+n+1 X2 —4x+21-5<0
1 (n+1)=n sign sum of (x? —4x +2n—5)
e ——————— I
T =+ ~ @ im0 + _ +
=tan!(n+1)—tan' n ves ! ! > e
S=T,+T,+Ty+T,+Ts 2-V9-2r  24V9-2n
= (tan"12 —tan"!1)
(tan‘13—tan‘12) 2-V9-2m <x<24++9-2m
(tan‘l 4 —tan‘13) Integral valuesofxare 1,2, 3
(tan™!5 — tan~14) Number of integral value of x=3
(tan16 — tan~15) 49) 2.0 4{x}=x+[x] (1
— tan-1 -1 2x
S=tan" 6 —tan"'1 Sxtx-{x) 2 5= x = {x) =
(2 (3
“nye) TRy 2x 5
= OS?<1:>OSX<E' Hence, [x]=0,1,2
15 5 . 5
o, tan [tan 7) T cint=14- 7= 10 Again from (1) 4x — 4[x] =x +[X]
3x=5[x]
4s) 8 tan(tan‘liﬂan_l ! ):tanE Case-I: Ifx €[0,1)=[x]=0
: 10 x+1 4 S 3x=0=>x=0
1 Case-ILl: Ifx € [1,2) = [x]=1
X, 2o 3x=5=>x=5/3
10 x+1 g o 2 ! —1-=. ! Case-IIl : Ifx € (2,5/2] € [x] =2
x 1 10 x+1 10 x+1 X ' .
I_E.ﬁ - 3x=10 = x=10/3 (reject)

.. Number of solutions = 2.
x(x+1)+10=10(x+1)—x

2 — Y2 —0 - v —
x“+x+10=10x+10-x ; x*—8x=0; x=0,8 50) 2. tan”! [x(x+1)=%—sin_1 /(x2+x+1)

(46) 0. f(x)=cos !(cos 26) + tan~!(tan 26)
where x =tan 0

and 0 € (—n/4, 0) = cos ! (cos (—20)) + tan~! (tan26) 1 \/27 1 N-x2—x
:,29.!,_26:0 = COS X +X+l:tan ?
X“+x+1

(47) 53.sin"!(sin 8) = sin”! ( sin (3n—8)) =3n-8
2
V=x"—Xx
tan~!(tan 10)= tan™' ( tan (10 -3 =10-3n = VX (X+]) =———
( ) ( ( n)) Vx2 +x+1

cos !(cos 12)= cos™! ( cos (41 _12)) =47—-12 = x =0, — 1 are the only real solutions.
1 . tan_l [ sin© ] _ sin_l ( sin@)
sec!(sec 9) = sec™ (sec (9-2m)) =9-2n Gy 1. Jeos 26 cos0) - f(B)=tan®
cot I(cot 6) = cot™! (cot(6-m)) =6-n oodf
" dtan0

cosec™!(cosec 7) = cosec™! (cosec(7-2m)) =72

y=0Bn-8)+(3n—-10)+(4n—-12)+(2r-9)
+(-n+6)+(2n-7)

y=13n-40

=a=13 and b=-40 =>a-b=13-(-40)=53

—
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3. f:[0,4n]— [0, ], f(x)=cos ! (cosx).

X
=75
0 T 2t 3n 10 S
f)=1- —
®)=1-75
(1 1)
1 tan~! 2x+1 4x+1 — tan~
(2x+1)(4x+1)
6x+2 2 3x+1
= m——z :m=;(wherex¢0)
= 3x2-7x-6=0
= x=3,-2/3

But 2x+1>0and4x+1>0
So, solution are x = 3.
0. Here, sin! (1 —x)—2sin"! x=n/2

T
Letx =sin 0, thensin~! (1 —sin0)—20=7/2 =-20= 5

—sin~! (1 —sin©) (sin"'x+cos 'x=n/2)

= -20=cos ! (1 —sin0) = cos (-20) =1 —sin 6 = cos
20=1-sin0

= 1-25sin?0=1-5in 0 = 2sin’0 =sin 6 = 2sin0 — sin
0=0=sin0(2sin6-1)=0

Eithersin0=0or 2sin0—1=0 .. x=00r2x—1=0
= x=1/2. But x = 1/2 does not satisfy the equation.

EXERCISE-

B).cos ! (=) —sin ! ()= —g

{+ sin!'x e [-n/2, n/2]and cos ! x € [0, nt]}
(A).sin 'x=2sin"la

v —m2<sin ! x < /2,

. —m/2<2sinta< /2

= —7/4<sin! a<n/4 = sin (- n/4) <a<sin /4
_<a<_

DR = lals 5

(C).cos'x—cos ! (y2)=a

( 2)
= cos”! L%—\/l—xz I_YTJ =a

2
= %—\ll—x2 l—yT:cosoc

2
= %—cosazxﬂ—xz,/l—yj

Squaring both side

2.2 [ 2)
X 2 2xy 2 y
——+4cos“a——=cosaa=(1-x")|1-——
= 4 2 ( )\ 4J
2.2 2 2.2
= Xy +COSZO(.—XyCOS(l=1—y——X2+X Y
4 4
y2
= x2+7—xycosa+cos2a—1=0

= 4x2+y2 —4xycos o+ 4 coso.—4=0
= 4x% +y2 —4xy cos a. =4 — 4 cos?o. = [1 — cos?a] =
sinZa,
@  (B).sin! (x/5)+ cosec™! (5/4)=n/2
= sin”! (x/5) +sin”! (4/5)=n/2
= sin”! (x/5) +cos™! (3/5)=n/2
=x/5=3/5=>x=3

S
XZ

{~ cosec'x =sin! (1/x) =cos™

- 1= =
and sin™" X + cos~ X:E}

(5) (D). cot(cosec™! (5/3) +tan! 2/3)
= cot (cot ! (4/3) + cot™1 3/2)

“1(4/3)xcoteot™1(3/2)-1
cotcot™! (4/3)+cot cot™! (3/2)

cotcot

_(4/3)x@3/2)-1_2-1_6

(4/3)+(3/2) 8+9 17
6
{cosec Ix=sin"! (1/x)
( | L\
/ 1
= cos™! 1__2:cot‘1 IX = cot 1 x% - 1}
X —
X
dcot (A+B) = cotAcotB-1
and cot ( )= cotA+cotB

2x
©) (D). tan"ly = tan~'x + tan™! [1 B ij

B
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([ l+sinx ) )
7 A f(x)=tan"' L 4 XJ s X € [0, E) cos [cos_1 [ij] = cos (sin_1 [—D
1—-sinx 2 4x 3x
, 1 1
f(X)—HmX 1+sinx i:_\/9X2—4 _§+4:9X2
1-sinx 2 1—sinx 4x 3x " 16
(1-sinx) (cosx)—(1—sinx) (—cosx) 5 145 145
x . 2 X = > X=—
(I-sinx) 16x9 12
_T
At X = 5 . /\ :
10) (A). | ™21 31\
f,(n]_ L B 2x+f3/2 x=sin"! (sin 10)=3n - 10;
B 2
6 1ot 141 [l] ‘
2 52 2 : -
1_% - | 7 2t 310
2 y=cos ! (cos 10)=4n—10
L S SV I N RO - y—x=n
143 23 1/4 4 23 C(12) . 4(3
Slope of normal =-2 (11) (C). sin (E) —sin (E)

T
Pointat X =—,
6 sin_l(x\/l—y2 —y\/l—xz)

-1 33 -1 56 s .| 56
£[F) -an -3 =sinc! (2] = eos”!(35) - 507 (35)
(12)  (B).2y=sin"! f(x)+C=sin"!(sin (2tan"'x)) + C
T T b .1 . (2w
Equation Y‘gz(—z) [X—g) - 2(€] =sin l(sm (TD+C
T o™ ) _2n T CC=0
= y—g—— X+g:>y+ X—T 3 3 ..
[0 1) - 3x%2 e(O Ej .0 e[O tan”! (ED For x=-V3, Zy:sm_l[m [_27“)]+0
® (© xel0): 3 : 3
dy=—F o y==
(O (53 ) = 2y=—> =v=—
Y Ll—9x3 - Ll—(3x3/2)2) (13)  (C).f'(x) =tan"!(sec x +tan x)
“12 32 ( x)
Let tan (B3x°)=06 f,(x):tan—1[1+5inx):tan—l 1+tan§
1 2tan® cosx 1-tan~
y = tan — 2
1—-tan” 0
-1 12302 = tan_l[tan (£+ED
=tan (tan20)=20=2tan  (3x7'°) 4 2
IZLX3.§X1/2:L\/; vt ex<Eo0< I
1+9x> 2 1+9x 2 . 2X 2 2
£1(X) = —+—
(2 (3 3 =
) (A). cos 1(—)+cos 1[—) =£[X>—j 42
3x 4x 2 4 x2
s fx)=—x+—+c - f(0)=0=c=0
-1 3 T -1 2 -1 3 . -1 2
cos” | —|=_--cos | —]|;cos |-—|=sin | — %2 4l
4x/ 2 3x 4x 3x = f(x):Z)H_T f(l):_4

—
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