CHAPTER

27

Inverse
Trigonometric Functions

Chapter Highlights

Inverse Functions, Inverse Trigonometric Functions, Domain and Range of Inverse Trigonometric Functions, Graphs
of Inverse Trigonometric Functions, Principal Values for Inverse Trigonometric Functions, Properties of Inverse
Trigonometric Functions, Solutions of Basic Inverse Trigonometric Inequalities, Some useful Substitutions.

INVERSE FUNCTIONS

If f: X — Y is a function which is both one-one and onto,
then its inverse function /' : ¥ — X is defined as:
y=feffy)=xvxeXvyeY

INVERSE TRIGONOMETRIC FUNCTIONS

Consider the sine function with domain R and range
[-1, 1]. This function is many-one and onto. So, its inverse
does not exist. If we restrict its domain to the interval

[—3, E] , then the function
22

sin: |—— — [ 1, 1] given by sin 6 = x

>

is one-one and onto and therefore it is invertible.

The inverse of sine function is defined as
™ T

>

2

such that sin"'x = 0 < sin 6 = x.
Thus, if x is a real number between —1 and 1, then

sin: [-1,1] -

sin"'x is an angle between — © and ™ whose sine is x, i..,

2 2

sin'x=0 < x=sin 0, where — * <0<
and-1<x<1. 2

The least numerical value among all the values of
the angle whose sine is x, is called the principal value

of sin—1x.

oA

Similar definitions for cos'x, tan'x and so on can be
given.

DOMAIN AND RANGE OF INVERSE
TRIGONOMETRIC FUNCTIONS

Table 27.1
Function Domain Range (Principal Values)

T T
1. y=sin'x -1<x<1 —— Sys —

2 2
2.y=cos'x -1<x<1 0<y<m
3.y=tanx —oo, 0o

y ( ) L
2 2
4.y=cosec'x | x>1orx<-1
-7 <y< il %0
2 2
5.y =sec'x x>1orx<-1 -
O0<y<my#+ —
2
6.y =cot'x (—o0, ) 0<y<m

SOLVED EXAMPLE

1. The solution set of the equation tan''x — cot'x =
cos'(2—x)is
(A) [0, 1]

(©) [1,3]

() [-1,1]
(d) none of these
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Solution: (C) (iii) Graph of tan"'x
tan'x and cot'x exist for all x € R. y
costT(2—x)existsif—1<2—-x=<lie l=<sx=<3 32
So, the given equation holds for 1 = x < 3.
T
GRAPHS OF INVERSE TRIGONOMETRIC =
FUNCTIONS
The graphs of inverse trigonometric functions can be 3% 0
drawn from the knowledge of the graphs of corresponding
trigonometric functions. These graphs can be obtained by )
interchanging x and y axis.
The graphs of inverse trigonometric functions are given -
as follows:
(i) Graph of sin"'x v —3n/2
] (iv) Graph of sec”'x
B Y
3n
2 32
T
T
7 > (_19 Tt) n
X -1 % | X 2
2 X -1 0| (1,0
-
=31 - /2
2 -
1
—2n 3n2
Y'y
(ii) Graph of cos'x v
rt (v) Graph of cosec'x
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(vi) Graph of cot''x
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PRINCIPAL VALUES FOR INVERSE
TRIGONOMETRIC FUNCTIONS

If the domain of inverse trigonometric function is not stated
we only consider the principal values which are stated as

Table 26.2

Principal values forx = 0

Principal values of x<0

.o T
0<sin' x<—
2

T .
—Egsm "x<0

_ I
0 < cos 1x§5

™ _
E<COS "y <m

T
0§tan’1x<5

T
—E<tan’1 x<0

_ T
0 < cot 1x§5

T -1
E<COt xX<T

T
0§sec”x<5

T ~
5<sec "'y<=w

_ T
0 < cosec 'x§5

'x<0

by _
——< cosec
2

1
sin"'xand —— i.e, (sinx)™’
sinx
are not equal.

sin“'x # (sinx)™"

N

Similarly, for other trigonometric ratios.

have different meanings. They

SOLVED EXAMPLES

2. If icosfl xl_ = 0, then %xi is

(A) n (B) 2n

© n(nt+l (D) none of these
2

Solution: (B)
Since 0 <cos'x,<m, ... cos™'x,= 0 for all 7.
x,=1forall, .. Zznx, =2n
i=1
3. If iojsin‘l x, =107 then iojx,. is equal to
i=1 i=1
(A) 20
(ORY

Solution: (A)

(B) 10
(D) none of these

Since— T <sin-1x < o sin' x, = T 1<i<20
2 2 2

x,=1,1<i<20.Thus, $* =20,
i=l
4. sec™! (sin%) is well-defined if and only if
z #

-,

(A) xe 2

(B)xER
© x€{(2n+l)§:neZ}

(D) none of these

Solution: (C)

sec’! (sin%x) is well defined if and only if
sinzx > 1 & sinzx =1 (.. sinxx >/ 1)

.'.x=n¢(+%,neZ

PROPERTIES OF INVERSE TRIGONOMETRIC
FUNCTIONS
1. (i) sin™? (sinB) = O and sin (sin”' x) = x, provided
—-1<x<1and _£<9<£.
27 T2
(ii) cos™ (cosB) = 0 and cos(cos™! x) = x, provided —1 <
x<land0<O<m.

(iii) tan!(tan®) = O and tan (tan' x) = x, provided

—o<x<ooand T g T,
2
(iv) cot™! (cotB) =6 and cot (cot™ x) = x, provided —eo < x
<eand 0<O<m.
(v) sec!(secB) =6 and sec(sec! x) = x.
(vi) cosec™! (cosecO) =0 and cosec (cosec™! x)=x
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where 6 and x in (v) and (vi) satisfy the correspond-
ing domains and range.

1 L
— Orcosec x=sm —

X X

2.(i) sin'x = cossec !

1 1

1 L 1
— Orsec x= cos —
X X

(i) cos'x= gec”
(i) tan'x = cot~! + if x>0 and
X

tan'x = cot™! l —_ g ifx<0and
X

cot'x = tan! l if x>0 and
X

cot!'x= tan*11+ﬂ ifx<0
X

X

-1
1 2 _ tan A 5
—X

3.(i) sin'x= cos™

2 ~
VI=x" _ gec™!

1 _ 1
= cot 2 = cosec —

X I—x X
2
. - . 1 2 S A/l—x
(ii) cos'x=sin" \1—x° = tan!
X
-1 1 -1 l
_ cot = = ge¢~!= = cosec >
1—x X J1—x
. X 1 1
(iii) tan"'x= 5" = Cos

.
.

1+ x? 1+ x*

:
.

2
a1 -1 2 I+ x
=cot ' = =sec 4/l+x" = cosec'
X x

4.(i) sin'x+cos'x="T where—1<x<1

2
. B ~ T
(i) tanx +cot'x= 2, where —oo <x < oo
2
_ _ T
(iii) sec'x +cosec'x= =, wherex<—-1lorx>1.
2

5.(a) sin'x +sin'ly

sin” (xy1— 37 + 31— x%)

if xy <0or (xy>0andx’+y*<I)
_ | —sin ! [xyf1—y + py1—x7]

if x>0,y>0and x* + y* >1

—# —sin”! [xﬁ +y\/g]

if x<0,y<0and x> +y* >1

(b)

(©

(d)

(e)

®

sin'x —sin'y

sin ! (xy1—y* — pyf1— x?)

if xy>0or (xy<0andx* + > <I)
#—sin”' [x\/l—y2 —y\/l —x7]

if x>0, y<0and x* + y* >1

—x —sin [xy1— 2 —p1—x7]

if x<0,y>0and x* + y* >1

cos™'x + cosly

cos (xy —V1—x7 \J1— %)

if [x|, [y|<Lx+y=0

2#—cos ' (xy —VI—x* {1 —-37)

if x|, [y|<Lx+y< 0

cos™'x —cosly

cos '(xy +V1—x7 \J1—=3%)

if [x|, [y|<Lx<y

—cos ' (xy +V1—x7 1))

if [x], |[y|<Lx>y.

tan”'x + tan'y

tan_'[H—y] if xy <1
1—xy
¢+tan_'[x+y]ifxy>l,x>0.
1—xy
tan'[H—y —=zif xy > 1, x<0.
1—xy
% ifxy=1,x>0
—% ifxy=1x<0

tan 'x — tan"'y

tan™' [u] if xy>—1

14 xy
¢+tanl[x_y if xy<—1x>0.
14 xy

tan'[u —#if xy<—1x<0.

14 xy




ifxy=—1,x>0

IR SR

ifxy=—1,x<0

(g) 2sin'x

sin”'(2xV1—x7) if —
=7 —sin_1(2x\/1—x2)if— <x<1
V2

(h) 2cos™'x
cos'(2x* —1) if0<x<I
2# —cos '(2x* —1)if —1<x<0

(i) 2tan'x =
tanl[ 2x2 -z if—1<x<l1
1—x
#-I-tan’l[ 2x2] if x>1
1—x
tan‘l[ 2’“2]—¢ if x<—1
1—x
z if x=1
2
_z ifx=—1
2
(j) 2tan’'x =
s1nl[ 2]if—1<x<1
1+ x
;é—sinl[ 2x ]ifx>1
1+ x
—¢—sin'{ ]ifx<—l
(k) 2tan"'x =

2
cos ! ! x2 if0<x<oo
1+ x

_ 2
—cos'[i_i_xz] if —oo<x<0
X
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—m —sin ' (2xVl—x*)if —1<x < — !

6. (i) sin'(—x)=—sin"'x
(i) cos'(—x)=m—cos'x

(iii) tan' (—x)=-tan'x
(iv) cot! (—x)=m—cot'x

7.(1) 3sin'x=

1

sin ' (3x — 4x°) 1f—%<x<—

l\)

# —sin' (3x—4x3)if%<x§1

—¢—sin’l(3x—4x3)if—1§x<—%

(ii) 3 coslx=

os ' (4x° —3x) if%gxgl

2# —cos '(4x® —3x)if —%gx S%

2# +cos '(4x® —3x)if—l§x§—%

(i) 3 tan'x =

1[3x—x3] . 1 1
tan” | ——| if——<x<

1 3% B NS

1 3x—x*). 1
# + tan —ifx>—
1—- NG)
L 3x =X, 1
—# + tan > ifx<——
1—3x \/5

g4 X+y+z—xyz
8. tan"'x + tan”'y + tan'z = tan 1 XryTIoNZ
l—xy—yz—zx

TRICK(S) FOR PROBLEM SOLVING

and arc tan x, respectively.

s [ftan'x +tan'y + tan'z = w, then x + y + z = xyz.

« Ifsin'x +siny +sin'z= T
2
then x* + y? + 22 + 2xyz = 1

s If sin'x + sin”'y + sin”'z =,

then x/1—x? + y\/l -y + z\/l — 7 =2xyz

= sin'x, cos™'x, tan~'x are also written as arc sin x, arc cos x

= [t should be noted that if not otherwise stated, only princi-
pal values of inverse circular functions are to be considered.

» lftan'x +tan'y +tan'z= T thenxy + yz + zx = 1.
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Solution: (B)

We have
sin™! (cos (sin"'x)) + cos™! (sin (cos'x))

» If cos™'x + cos™'y + cos™'z = 3m, then xy + yz + zx = 3.
n |f cos'x + cosy + cos'z = m, then x* + y? + 2> + 2xyz = 1.

s [f sin”'x + siny + sin'z = 3_“ ,then xy + yz + zx = 3.

o [ﬁ L 1.[ﬁ ]
= sin” |cos | ——cos™ x|| + cos  |[sin|——sin" x
n [f sin”'x + sin"'y = 0, then cos'x + cos™'y = mw — 6. 2 2
s If cos'x + cosly = 0, then sin'x + sin"'y =t - 0. = sin™! [sin (cos™'x)] + cos™! [cos (sin"'x)]
s If tan”'x + tan'y = z , then xy = 1. =cos'x +sinlx= T
2 2
» If cot'x + cot'y = = then xy = 1. 7. The value of cos (2 cos'x + sin"'x) at x = Lis
5
26 26
« I cos ' 4 cos! % =9, (A) — (B) - —~
a

5
2 2 3 6
then x_z _ 2ﬁcos9 + y_2 = sin26. ©) i (D) none of these
b

a ab 5

Solution: (B)
cos (2 coslx + sin"'x)

= cos (cos™'x + cosx + sin"'x)
SOLVED EXAMPLES

= cos [g +cos™' x] = —sin (cos™'x)

2 3 4 6
.1 X X il 2 X X
sin ——+——...|+cos —_ .. . s
5. If [x > ] [x > "y ] = sin(sin! ]_x2)=- -2

=T for 0 <|x|< /2, then x equals =_ 1_L =_ﬁ
2 25 5
1
(A) = B) 1 _
2 8. If tan71L1+tan’l x+1 = E,thenx=
| x—2 x+2 4
©) -~ D) -1
2 () 1 ® -1
2 2
Solution: (B) 1 1
: C] 1. — T © —= D) - —=
Since sin"'x + cos'x 5 for |x| < 1. 2 2
X — ﬁ_’_x_s_m =xl_ x_4+x_6_m Solution: (C, D)
4 2 4 —
R We have, tan™ x—1 4 tan”! x+1 =tan'l
X X x—2 x+2
2
= 142 =145 (O<[x[<2) = tan’' x-1 :tanfllftanflx_ﬂ
2 x+1 x+2
2
= X =X Soxtx=22+x 1_x+1
24x  2+x = tan' X1 —gant —X£2
= X=x=x=0,1 x—2 H_x"‘l
Butx#0, .. x=1. x+2
6. sin’! [cos (sinx)] + cos™! [sin (cos'x)] is equal to = tan’! x—1 = tan! !
x—2 2x+3
i T
&2 ® - o Xl i @ct3)=x-2
x—2 2x+3
©) 3™ (D) 0 - 24x-3=x-2=22=1
4
X=+—

V2




9.

10.

11.
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If a < tan'x + cot™'x + sin"!x < b, then

(A)a=0 B) b=

(C)a=1T (D) b=n
4

Solution: (A, D)
We have,

tan"'x + cot 'x +sin'x= " +sin'x (1)
2
Since— ® <sin'x< T =0< ™ +sin'x<n
2 2 2
= 0O0<tan'x+cot'x+sin'x<m [From (1)]
a=0andb=n

2
If (sin"'x)? + (cos'x)* = 5% , then x is equal to

(A)1

(©) %

Solution: (C, D)

(B) -1

1
D) - —
® -7

We have, (sin'x)* + (cos 'x)* = —

= (sinx)*+

2
™ .1
——Sm x| =
2

= 2 (sin'x)?

47’ inly= 3T op_ T

=T sin"lx — 3L =0
8

= sinlx= =sinlx= 22 or
4 4 4
= x=sin EL or sin [3]
4
1 1
X= — O ——
NN
. . . 1 .
Solution of the equation cot 'x + sin? — = T is
5 4

(B) x= L

NG

(D) none of these

(A)x=3

(C)x=0
Solution: (A)

. 1
We have, cot'x +sin! — =T
N
1 1
= tan '—+tan ' /\/g =T
X _l 4
5
1 I -1
= tan~ —+tan ' — =tan’' 1
X 2

12.

13.

14.

= tan’ll —tan' 1 —tan! L
X 2
1 -
= tan'— =tan’ 21
X 1+1-—
2
N . 1} _
= tan '— =tan' |[=| >x=3
X 3
. 1 N
The value of sin” | cos 5 + cos” | sin 5 is
17 59
(A) — B) —
3 36
36
©) % (D) none of these

Solution: (B)

sin’ [cosl %] + cos’

: 11]
sin - —
3

= 1—cos? [cos]l +1—sin’ sin‘l]
2 3

1Y 1Y 1 1_59

=1l—|=| +1—|=| =2-2 -2 =2

2 3 4 9 36
1 1 .

If sin [sm g+cos x] = | then x is equal to

(A) 1
© 4
5

(B) 0
) L

5
Solution: (D)

We have, sin

. 1
sin”! 3 +cos™ x] =1

. 1 IR
= sin §+cos x =sin' 1
o1 _
= sin'=+cos'x =1
5 2
1
= cos'x=T —sin! =
2 5
1 B
= cos'x=cos! — x=2
5 5
tan| = —cos ]+tan[———cos lx}, x # 0 is
equalto
(A) x (B) 2x
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(©) 2 (D) none of these
X

Solution: (C)
Let cos™'x = 0, then the given expression

0
1—|—tang 1—|—tang 2[1+tan2]
_ 2 2 2
= + 5= 5 17.
1—tanE 1+ tan— 1— tan® —
2 2 2
_2 2
cosf x

15. The value of

sin~'{cot|sin”"! 2-\3 + cos ™! [@ 1 sec ' V2
is
(A)O0 @) I
4
© = D) T
6 2

Solution: (A)
Given expression

27\/5

-1

_sin” cot{sm ! + cos

oo 3]
_ sin”' cot |s1n \/7 + cos 2-43 }
- 4

sin”! {cotg} =sin' 0=0

o 21 0w
16. The value of tan|cos | ——=|— —
7] 2

2 2

) —= B) =

35 3

@)j§ (D)j%

Solution: (A)

18.

If xe E,’T(
(A) X —T
(C) 3m—x

Solution: (B)

anfz-cus (2] - 2]

2

35

tan tan

6

cot! J1+sinx + /1 —sinx
then \/1+sinxf\/lfsinx B
(B) ™ —X

(D) none of these

VIFsiny = gin* 4 cost
2 2

J1—sinx

_ .X X
X = sin— — cos—
2 2

for3§f§3 sinEZCosf
47272 2 2

the given expression

= cot

= cot

If sin!'x + sin''y + sin"'z =

100 100

(A) 0
(©) 2

Solution: (C)

We have sin”

37

2

sin''x =

sin'ly =

a3 oA

100

X +y

+y  +z

=x=1

=>y=1;

sinE + cosi + sini — cosf
2 2 2 2

. X X . X X
sin— + coS— — sin— + CoS —
2 2 2 2

mT—X

= cot ™' cot[zf] =
2 2 2

X
tan —
2

37

then the value of

100 3
10! +y101 4z
®) 1
(D) 3

o1 18

x +sinly +sin’'z =

it is possible only when

. T
sin'x<—

2

sin'lz=T
2

100 3

- X 101 101

+y otz

=z=1

100

+z

“H141-2 3122



19. cos '[cos{2cot ' (v/2 —1)}] is equal to
(A) V2 -1 (B) 1-2

© z

4

Solution: (D)
Let cot '(v2 —=1) =0

D) 3T
4

= cotf = /2 —1
L cos ! |17 tan’ 0
Now, cos™ (cos 20) = —1 S an’o
05! cot’—1 cos-! 2-22
- cot?0+1) 4-2\2
_ 1 3
cos™ cos(20) = cos ' [——] = JT
V2)
_; |1—cosx
20. Ifx e (7=, 8m), then tan [ ——— =
1+ cosx
A —% B) X
2 2
C) g~ (D) none of these
2

Solution: (C)
1 |1—cosx
tan —_— =
1+ cosx

= tan' tan[4ﬂ —%J =gqr_=x

o)
tan~ | — tan—
2

Inverse Trigonometric Functions
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Taking tangent on both sides, we get

1 -3
— :—% =x=3
X 14+ —

2

22. The positive integral solution of

1 Y .3
W = sin

A)x=1y=2; x=2,y=7

B)x=1y=3;, x=2,y=4

(C)x=0,y=0;, x=3,y=4

(D) none of these

Solution: (A)
Converting cos and sin into tan, we have,

tan™' x + tan™' [1] = tan™" [2]
y 1
5
X+|—

1 Y| (3
———=| =tan'|Z| =
S
1—x|—

y

The equality is true for
x=1l,y=2andforx=2,y="7

tan”' x + cos”

= tan
y—x

SOLUTIONS OF BASIC INVERSE
TRIGONOMETRIC INEQUALITIES

»+l_,

Table 27.3
T x X Inequality Solution
It <x<8m=>—<—<4msotan— <0
2 2 2 sinlx>o, % g sinot <x < 1
2
21. If 3tan”' L v A tan—'| L then x i
* 2+\/§ x) an ) en x1s sin*‘x<oc,_£<a<£ —1 < x <sino
2 2
equal to 1 5 <
x>0, 0<o< —1 <x < cosa
A) 1 (B) 3 cos'x T x < cos
© 3 (D) none of these cos'lx<a, % <o < T coso<x < 1
Solution: (B) 2
Given equation can be written as fan"'x > a1, [2 _ 2 tanaL < x < oo
1 1
3tan'(2 — \/g) —tan”' [—] = tan™' [—] -
x 2 tan'x <o, O e |——,— —oo < x < tanat
22
3 a1 a1
— —tan |—| = tan |— cot'x>a,0<o<m —oo < x < cotoL
X
cot'x<o,0<o<m cotoL < x < oo
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SOLVED EXAMPLES

23.

24.

25.

Iftan' X <X , X € N, then the maximum value of x is

T
(A)2 (B) 5
)7 (D) none of these
Solution: (B)
We have, tan' X < T

T 3
= tan tanlf] <tan T

0 3

= X < 3 =x<3n=55 @approx.)

s
The maximum value of x is 5.

1

If o= sin'?-ﬁ-sin % and

B= cos! % +cos! % , then

(B) o=
(D) a+pB=2mn

(A) o>p
(C€) a<p

Solution: (C)

From given equations, it can be seen that
o+tB=m

: - e T
Since, sin"'x + cos™'x = = 3z

Also, o= g +sin™! 1 <T 4 sin! %

as sin@ is increasing in

0, %
2

a<ZiZl =T 5 p254 s0<B
3 6 2 2
If [tan 'x]? — 2[tan"'x] + 1 £ 0, where [.] denotes great-
est integer < x, x belongs to
T

(A) [tanl, tan2] B)

(C) [tanl, c0) (D) none of these

Solution: (A)
The given inequation is
[(tan'x) - 1]*<0
= (tan'x)=1as [(tan'x) - 1]?< 0
= I<tan'x<2
= x € (tan I, tan2)

SOME USEFUL SUBSTITUTIONS

Table 27.4
Expression Substitution
T T
2 2 Putx=asind, O € |——, —
a +x [ > 2]
T T
2_ 2 Putx=atand, 0 € |——, —
X a [ D) 2]
¥ —a? Put x = a secH, (0, m)
2 2 T
a —x Put x*> = a? c0s26, 96[——,—]
a’ +x’ 4 4

SOLVED EXAMPLES

26. sin {cot '[cos(tan ' x)]} =

2

2 —

A) 1—|—x2 (B) 1 x2
24x 24x

14+ x2 2+x°

©) |2 (D) ;
2—x 1+x

Solution: (A)

Lettan'x =0 = tan 0. = x
1

So, cos o= (l—l—xz)

sin {cot™! [cos (tan"' x)]}

1 1
Let cot! W =B=cotP= ﬁ

. J(a+x7)
sin B = \/m

sin B =sin {cot![cos (tan"'x)]} =

Ny

1+ x°

2+ x7

tan - 2 —
27. If m N ﬂ o, then x
(A) cos 2a (B) sin 20
(B) tan 20 (D) cot2a
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Solution: (B) A)-1 B) 1

\/1+x2—\/1—x2]:a (C)% D) 3

JI4 22 41—

JI4x2 —J1—x?

Since, tan™

Solution: (B)

=

x
= ’l—i-xz n 2~ ta% Put x = sinf then sin™! E_‘_ 2
Using componendo and dividendo, we get 1 x
= sin"'|—=sin0 + —= cos®| = sin' sin|0 + —
2I+X" 14 tana T [\/5 2 ] [ 4
= = t —_
21— "1 tna M7 04
27 i ion=tan [0+~ — 0| = tan.~ =1
. . tan [4 +a given expression an[ + 2 tan
1—x? 1

o o 30. If—1 <x <0 then tan"'x equals
Again using componendo and dividendo, we have

(1427)—(1-2) (A) T —cos '(J1—x%)

_tan’ (m/44a)—1
(1+%)+(1-x") " tan® (/4 + o) + 1 x
\ll—i—xz
(©) ‘CO“[ I;XZ]

(D) cosec'x

(B) Si1'171

= x’= —cos[%+2a] =gsin 20t

. If(a<0)andx e (~a, a), then t[ = ] i
a — X

(A) —sin™' [f] (B) sin' [1] Solution: (B)
4 a Tol<x<0, o —Zcan'x<o
4
(C) cos [fJ (D) none of these
a Lettan'x =oa= _T_4<0
Solution: (A) 4
Put x = a sin 0, then the given expression <. tano. - =X, —% <o<0
in 0
= tan' [&n@] (" a<0) x X
—acos ) S _sin ———
sin o 'l—l—xz = ,1+X2
=tan”! (—tanf) =— 0= — gin! X 1

a

1
andcosa:m:cos(—a):m,
0 1
Y1+ x

. Given < x < 1 then the value of
-2

“l_xz]—sinlx

—COoS

where Q< _q< = 0=
| 4

tan|sin~

is

NN
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EXERCISES

Single Option Correct Type

2 .. .
1. The sum of the the series 8. If cos™ I > i} then the minimum and the maxi-
. 27 3
cot'2 +cot '8 + cot'18 + cot 32 + ... is

mum values of integer n are respectively.

A I ®B) I (A) —6and — 4 (B) 4and 6
2 4 (C)—6and-3 (D) none of these
(©) % (D) none of these. 9. If sin'x + sin'y + sin"'z = 3 , then
2
2. IfA = cot™' vtan® — tan™' +/tan 0 , then tan [E - é] Z_: (' ')
is equal to 4 2 W is
(A) JcotH 6 (B) tan ©
1 4
(C) tan 6 (D) none of these (&) 3 (B) 3
3. cos{tan '[sin(cot ' \/3)]} is equal to (©) % (D) none of these
4 2 1 1
(A) —= B) —= 10. If tan'—— 4 tan™' +tan "
J5 J5 1+2 1423 1434
© - l (D) none of these 4ottan
- 1+ n(n+1)
— -1 — .
4. "fl"he equation COS /a = sin — is valid — tan'x, then x is equal to
(A) o> B and 0 takes any value (B) "
(B) a=0= n+2 n+1

C)oa>0>PB or a<O<P

(D) none of these. (C) w2 (D) none of these
1.
5. The value of sin[4 tan ' %] - cos[2 tan ' ;] is 11. The value of
4
(A) 2 (B) 0 tan- ala+b+c) + tan™! bla+b+c) n
bc ca
©) L (D) none of these ! [atbr o)
8 ab
6. If [sin! cos! sin”! tan! © ] = 1, where [.] denotes the A) T B) T
greatest integer function, the 0 lies in the interval (A) 2 (B) 5
(A) [tan sin cos1, sin tan cos sinl] (OF: (D) 0

(B) [sin tan cosl, tan sin cos sinl] . .
(C) [tan sin cos1, tan sin cos sinl] 12. The number of real solutions of the equations

(D) none of these. tan"' \/x* —3x +2 +cos ' J4x —x’ -3 =mis

7. 1If ZZn sin”'x, = nm, then % x, is equal to (A) one (B) two
=1 i=1 (C) zero (D) infinite
(A)n (B) 2n . 2
13. > tan™' n

() Mnth (D) none of these m=1 m'+m 2
2



14.

15.

16.

17.

18.

19.

(A)tan!' (> +n+1)

2
(© tan” T

P n+2 (D) none of these

If sin'x + sin”'y + sin"'z = EL and (1)=1,flp+q)=
2

fp)-Aq)v—p.q € R
X+y+z

then. ¥ + /@ + 73 _ -
> by PR

(B) 1
(D) 3

(A)0
© 2

The number of solutions of the equation

2sin” ¥ —x +1+cos (¥ —x) = 3T is

2
(A) 0 (B) infinite
© 2 (D) 4

cot™'(veosa) — tan~'(v/cosa) =x, then sinx =
o » [
— B) cot”|—
SRR

o'
(D) cot [5]

(A) tan’

(C) tan o

If a, b are positive quantities and if

a1:a+b’b1: _a+b

and so on, then

b — 4’ (e
Aya =""—"77 B b="—7%
Lfa ifa
Ccos [b] coS [b]
2 2

(© b= *— [ ;
Ccos —

a
—— (D) none of these
d

If cos'\[p+cos'\fi—p+cos'fi—qg =

then the value of ¢ is
1

A) 1l B) —
(A) (B) NG
1 1
C) - D) =
©) 3 (D) >
The value of x for which
sin[cot (1 + x)] = cos(tan™! x) is
* L (B) 1
2
(©) 0 o _1
2

Inverse Trigonometric Functions
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(B) tan' (n*—n+1)

2 alb’az_ 2 ’bzzﬂazbl

20.

21.

22.

23.

24.

25.

26.

27.

28.

1

If cos™' X 4 cos™' 2 =6, then
2 3

9x? — 12xy cosO + 4y =

(A) 36 (B) —36sin’0
(C) 36 sin%0 (D) 36 cos’0
Ifo=tan' o, ¢ =tan'b and ab =-1
then®— @ =

(A) 0 B) T
4

(O (D) none of these
2

The number of real solutions of

tan' \Jx(x +1) +sin'\x* +x+1=Tis
(A) 0 (B) 1 2
©) 2 (D) infinite

The number of solutions of

sin'x +sin! (1 —x) =cos™! x is

(A1 B) 0

© 2 (D) 4

The domain of sin"'[x] is given by
A)[-1,1] B) [-1,2)

©) {-1,0,1} (D) none of these

3

x
If A = tan™ [m] and B = tan™ [W] then the

value of A — B is
(A) 0°
(C) 60°

(B) 45°
(D) 30°

Iftan! y = 4 tan'x, then 1/y is zero for
(A)x=1£+2 (B) x=2+3
C)x=3=% 22 (D) all values of x

. la—x . |x—b . o
cos = sin is possible if
a—>b a—>b

(Aya>x>b or a<x<b
B)a=x=b

(C) a > b and x takes any value
(D) a < b and x takes any value

The greater of the two angles

4= 2tan71(2\/5 —1) and B= 3sin”' 1 +sin™ % is

(A)B
©) C

(B) 4
(D) none of these
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29.

30.

31.

32.

33.

34.

35.

36.

If x = sin(2tan"'2), y = sin

l tan i] , then
2 3

(A)x=1-y
(C)=1+y

(B) =1y
(D) 3 =1-x

Sum of infinite terms of the series

cot™!

12+é +cot™! 22+é + cot™! 32+E +...1s
4 4 4

A T (B) tan'2
4

(C) tan'3 (D) none of these

The value of cot[cosec1 g + tan"! %] is

(A) 6/17 (B) 3/17
(C) 4/17 (D) 5/17
Solution of the equation tan (cos™'x) = sin [cot1 l] is
(A)x:iﬁ (B)xziﬁ
3 3
C)x== ﬁ (D) none of these
2
cos [tan’1 [sin (cot™' x)” =
X 42 x> +2
A B
(A) 13 (B) .
x> +1
C) |——— D) none of these
© 12 (D)

If §00571 X; = 0, then %xl_ is

i=1 i=1

(A) n (B) 2n

(©) n(n+1) (D) none of these
2

If o= sin"—3+sin’11 and
2 3

1
B=cos™' g +cos™' 3’ then

(B) a=p
(D) o+ B=2n

(A) o> P
(€) a<p

If -1 <x <0 then tan 'x equals

(A) ®—cos '(y1—x%)
Y
(B) sSin m

37.

38.

39.

40.

41.

42.

43.

0

(C) —cot [ x
(D) cosec'x

The sum of the series
cot'2 + cot'8 + cot 118 + cot!32 + ... is

A = B) T
2 4
(©) % (D) none of these.
If4= cot™! Jtanf — tan~! vJtan@ ,then tan (E - éj
is equal to 4 2

(A) 4/cot O
(C) tan 6

If [sin! cos™ sin™! tan™' © ] = 1, where [.] denotes the
greatest integer function, the 0 lies in the interval

(B) tan ©

(D) none of these

(A) [tan sin cosl, sin tan cos sinl]
(B) [sin tan cosl, tan sin cos sinl]
(C) [tan sin cosl, tan sin cos sinl]
(D) none of these

2n 2n .
If S sin”'x, = nm, then 21 x, is equal to
i=1 =

(A) n
2

(B) 2n
(D) none of these

If cos™ [Zij > ZT” then the minimum and the maxi-
T

mum values of integer n are respectively

(A)—6and -4 (B) 4and 6
(C)—6and -3 (D) none of these
If sin"'x + sin”'y + sin'z = ELl , then
2 1004 106k
_|_
L (x ¥y
szm y207 18

1 4
(A) = B) —

3 3

2
© 3 (D) none of these

The number of real solutions of the equations

tan ' \Jx? —=3x +2 +cos ' yf4x —x* —3 =Tis

(A) one (B) two
(C) zero (D) infinite



44.

45.

46.

47.

48.

49.

50.

51.
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n 2m
tan' ———— =
mZ::I mt+m’ +2
(A) tan!' (> +n+1) (B) tan! (n>*—n+1)
o o +n
(C) tan m (D) none of these
n° +n

If sin"'x + sin”'y + sin'z = 37“ and f(1)=1,fip+q)=

S). @) v-p,qe R
X+y+z

then, XD + /@ + 7 — _
b xf(l) i yf(2) 4 Zf(3)

(A)O B) 1

©) 2 D) 3
The value of x for which
sin(cot (1 + x)) = cos(tan™! x) is
) L B) 1

2
(€) 0 o) _1
2

Iftan™! y = 4 tan"'x, then 1/y is zero for

B) x=2+3

(D) all values of x

(A)x=1+2
(C)x=3+22

The greater of the two angles

A=2tan'(2v2 —1) and B= 3sin"! % n sin*% is

(A) B (B) 4
) C (D) none of these

. _ (1. 44
If x = sin(2tan"'2), y = sin 5 tan g] , then
A)x=1-y B) ¥=1-y
OC)x*=1+y (D) y*=1-x

Sum of infinite terms of the series
cot™ |12 —&—é + cot |22 —|—E +cot™'|3? -l—E +...is
4 4 4
A X
4
(C) tan' 3

Ifr=x+y+z then

tan”! xr 1 |yr oz
an — +tan — +tan — =
yz zX Xy

(A) T (B) 21

(B) tan''2

(D) none of these

52.

53.

54.

55.

56.

57.

58.

< T (D) none of these
2
Ifu= cot 'vcos20 —tan ' +/cos 20 , then sin u =
(A) sin’0 (B) cos?0
(C) tan’0 (D) tan*26

2 tan! |tan 9 tan é =
2 2

cos8+cosd ]

A S T [
(&) cos [1+cos6cos<]>

cosf —cosd ]

B —1
(B) cos [H—Cosecosd)

cos 0+ cosd
1—cosBcosod

(C) cos™ [

(D) none of these

Solution of the equation sin'x + sin! 2x = — is

B B

(A) x= = (B) x=- ~—

07 V7

1
OC)x=x — (D) none of these
2
If f(x) =2 tan"'x + sin™* 2x —, then forx > 1, /'(x) is
equal to 14 x
A= (B) 2n
(O (D) none of these
2

If 0 and ¢ are the roots of the equation 8x* +22x + 5=
0, then

(A) both sin™'6 and sin!¢ are real

(B) both sec'0 and sec !¢ are real

(C) both tan"'0 and tan !¢ are real

(D) none of these

The positive integral solution of the equation

tan™' x +cos™' Y = sin”" [i] is
I+ Jio
A)x=1,y=2 (B) x=2,y=1
(C)x=3,y=2 (D) x=-2,y=-1
11 1

1 1
tan  —-+tan —+tan’1—+...+tan’ +

...to oois equal t

1
[n2+n—|—l

A I B) I
2 4
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63. The set of values of x satisfying [tan"'x] + [cot'x] =
2T
© 3 (D) 0. 2, where [x] denotes the greatest integer less than or
equal to x, is
59. The set of values of x for which the identity cos'x + (A) (cot 3, —tan 1) (B) (cot 3, cot 2)
cos! [3 N lm} _ T holds good. is (C) (cot 3, 0) (D) none of these
2 2 3
64. Ifa< 3%, then the number of solutions of (sin"'x)* +
1 1
*) [5’11 ®) [5’1] (cos'x)*=am’is
C) (0,1 D) [0, 1 (A)0 (B) 1
©0.h ) 10.1] ©)2 (D) infinite
3 | 3 1., 8).
60. If ax + b (sec (tan"'x)) = c and ay + b (sec (tan”' y)) =  65. % cosecz[gtall 16 + % Secz[—tan IE] is equal
ol
¢, then f Ty = to
—X
4 (A) (a=P) (a2 + P (B) (o +P) (o2 =P
(A) ac (B) 2ac (©) (o +B) (02 +B?) (D) none of these
a—c’ a’—c’
. 1 . \/E _ 1 . 2n .
© 22:1_c : D) ch : 66. 51n*1$+ sin’! NG + sm*‘lz::lcosfl x, t....t sin
a +c a +c
—n—1
61. cosec” /5 + cosec’! J65 + cosec™ \f325 +....00= % =
nyn
(A0 (B) ©
T T
(O (D) none of these (Aa) — (B) 3
) 4
1 1 1 © X (D) n
62. cot!|2®° +=| +cot!|2° + —|+cot!|2" +—]| +... 2
2 2? 2°
oo = 67. cot! (2.1%) + cot!(2.2%) + cot! (2.3%) +.....=
(A) tan™'2 (B) cot'2 T T
(C) 2tan"'2 (D) 2tan"'2 (A) g (B) 4
(G (D) none of these
2
More than One Option Correct Type
2
68. If (sin"'x)*+ (cos 'x)* = 5% , then x is equal to 70. Iftan'y =4 tan'x, then y is finite if
" ® 1 (A)P#£3+2J2  (B) 2#3-22
(C) x*#6x*—1 D) x*#6x*+ 1
1 1
C) — D) - —
© 2 ) 2 71. If f{x) = sin"'x + cos'x, then Z is equal to

69. Solution of the equation
sin [2 cos™ {cot (2tan”" x)}] =0is

B) 1+ 2
(D) 1+ 2

(A)x==1
(©) —(1£+3)

1

(A) f[—g]

(B) f(k*—2k+3), ke R
1

©) f[1+k2 ,keR

(D) 1(-2)



72.
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If x = cosec (tan"!(cos(cot™'(sec(sin"'a))))) and

y = sec (cot™! (sin (tan™! (cosec (cos'a))))), where a €
[0, 1]. Then
(A)x>y

©) y+a*=3

(B) x=y
(D) x*+a*=3

Match the Column Type

74.

73.

2 2
Ifcos' x+ (sin'y)2 = P™_ and (cos'x) (sin'y)? = T,
4

then

A)o<p< 2y
T

(B) p =2 is the only integral value of p
(C) p=0, 1, 2 (integral values).
(D) p=11is the only integral value of p

I. cot!9+ cosec E = (A) EL
4 4
II. sin™!' (cos (sin"'x)) + cos™ (sin (cos'x)) = B) n
I cos' [cos{Zcot"(\E - I)H _ € =
4
IV. sin™' 2—1—005’1 i%—tan’1 L o I
13 5 16 2
75.
I. The value of cos (2 cos'x + sin"'x) at x = Lis (A) 2
5 35
2 3n
1L The value of tan{cos™ [—=|— =t is © =
7) 2 4
Iv. If \/;4—cos’1 1—p+cos'\l—gq =3_7T,thenq= D) %
4
Assertion-Reason Type
Instructions: [n the following questions an Assertion (4)is ~ 77. Assertion: If a, b are positive quantities and if

76.

given followed by a Reason (R). Mark your responses
from the following options:

(A) Assertion(A) is True and Reason(R) is True;
Reason(R) is a correct explanation for Assertion(A)

(B) Assertion(A) is True, Reason(R) is True; Reason(R)
is not a correct explanation for Assertion(A)

(C) Assertion(A) is True, Reason(R) is False

(D) Assertion(A) is False, Reason(R) is True

Assertion: If cot '(vcosa) — tan '(vcosa) = x,

then sin x = tan> &
2

X —
Reason: tan"'x — tan"'y = tan™! [_y]
1+ xy

78.

_a+b

\Ja, b,

a,

b b
NI
cos™' [a]

b

Reason: b = b cos 9 cos o
2 2°

and so on, then b_=

COSz—n

cos'ZqcostL =
2 3

9x2 — 12xy cos0 + 4y? = 36 sin’0

Assertion: If 0, then

Reason: cos™'x + cos™'y =
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Reason: sin'x + sin™!
cos™! (xy—\ll—x2 \ll—yz) Y

= sin™! (x\/l — P 4l x2)

79. Assertion: sin*‘i+sin*‘i+sinflﬁ =
5 13 65 2
Previous Year’s Questions
_ B L T T
80. 10. cot! (+/cosar ) —tan™! (/cosar ) = X, then sin x is (A) (—,—) (B) (——,—)
. 42 2°4
equal to: [2002]
«@
(A)tan? (3) (B) cot? (—) ( E) D (_E E)
> 5 © 0.3 o (-3.3
(C) tan o (D) cot (2) 5 )
2 85. The value of cot(cos ec™ §+tan’l 5) is [2008]
81. tan (%)+tan1 (%) is equal to: [2002] 3
a) & (B) —
1 3 1 3 17 v
(A) —cos™ (—) (B) —sin™ (—) 4 5
2 5 2 5 ©) — D) —
1 17 17
o) L3 D) tan-' [ L
© ztan (5) (D) tan (2) 86. Ifx, y, z are in A.P. and tan~' x, tan_lyand tan”! z
are also in A.P, then [2013]

82. The trigonometric equation sin ~' x = 2 sin ~! @, has a (A) 2u=3y= 6 (B) 6x = 3y =2

lution fi 2003
soullon or 1 [ | (C) 6x = 4y = 3 (D)x=y==z
(A) E<|a|<$ (B) all real values of a 87. Let tan_1y=tan_1x+tan_1(l 2x2),where
-x
1 1
C - D) la|l<—=
(© Jal<2 (D) NG x| < - . Then a value of y is - 2015]
3
. a5 3
83. If sin 1(§)+cosec I(Z):g then a value of x is (A) 3xt+x’ (B) 3x¥=x
1-3x 1+3x7
(A1 B)3 ;
(©) 4 (D) 5 ©) 3x+x (D) 3x—x°
1+3x° 1-3x7

84. The function f(x) = tan!(sinx + cosx) is an increas-
ing function in [2007]

ANSWER KEYS

Single Option Correct Type

.B 2.(C) 3B 4(C 5® 6 7.(B) 8 (A  9.(B) 10.(A)
1. (CD) 12. (C) 13.(C) 14.(C) 15.(C) 16.(A) 17.(B) 18.(D) 19.(D)  20. (C)
21. (A) 22.(C) 23.(C) 24.(B) 25.(D) 26.(A) 27.(A) 28.(B) 29.(D) 30.(B)
3. (A) 32.(B) 33.(C) 34.(B) 35 (C) 36.(B) 37.(B) 38 (C) 39.(C) 40. (B)
41. (A) 42. (B) 43.(C) 44.(C) 45.(C) 46. (D) 47.(A) 48.(B) 49. (D) 50. (B)
5. (A) 52.(C) 53.(A) 54.(A) 55.(A) 56.(C) 57.(A) 58 (B) 59.(A) 60. (B)
6. (C) 62.(B) 63.(D) 64.(A) 65 (C) 66.(C) 67. (B)



More than One Option Correct Type

68. (C), and (D) 69. (A), (B) and (C)
72. (B),(C) and (D) 73. (A), and (B)

Match the Column Type
74. (A) - 3; (B) = 4; (C) = 1; (D) — 2;

Assertion-Reason Type

76. (A)  77. (A)  78. (A) 9. (A)
Previous Year’s Questions
80. (A) 81.(D) 82. (D) 83. (B)

Inverse Trigonometric Fu
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84. (B)

70. (A), (B) and (C)

75. (A)—>2;B)—=>4,(C)—=>1;(D)—3

85. (A) 86. (D) 87. (D)

HINTS AND SOLUTIONS

Single Option Correct Type

71. (A), and (C)

1. The given series
= cot'2(1)? + cot?2(2)> + cot'2(3)* + cot12(4)* +....

2n®

(2n+1)—(2n—1)]

. T =cot'(2n?) = tan™"'

-1

1+2n+1)(2n—-1

=tan'2n+ 1)—tan'2n—1)

© T =tan'3-tan'l, T,=tan'5—tan'3,
T,=tan'7 —tan' 5
and so on.

© 8 =tan'(2n+ 1) —tan'1

im g MT_T T _T
* n—0o0 n tan w - - -
4 2 4 4
The correct options is (B)
2. Let Jtan® =tan o
*. 4 = cot’(tancr) —tan™'(tanor)
1 ™ 1
= cot cot[z - u] —tan (tanq)
kN T
T——oa—-—a T ——-2a
2 2
= 20= E_A or o= E_é
4 2
© A
. Jftanf =tano = tan|—— —
4 2

The correct options is (C)

3. cos{tan'[sin(cot ' NG) )}

= COS

tan ' [sin 3]
6

= cos[tan1 l]
2

= cos6, where 6 = tan !

2

J5

The correct options is (B)

u—9>0

4. The given equation is valid if
Q-

= Eitheraa>0>f or a <0<
The correct options is (C)

l [tanﬁzl:>cosezi
2 2

and
a—

5. sin 4tan’ll = 2sin 2tan’ll cos|2tan" l]
3 3 3

=2sin tan*13 cos tan*13
4 4

25
Also, cos 2tan*ll = cos tanfll
7 24

.. The given expression = 0
The correct options is (B)

-4
25

3

B>0
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10.

We have, [sin™! cos™ sin”! tan™'0 ] =1

= 1<sin"'cos'sin"'tan"'§ <

DA

sinl<cos 'sin 'tan '0<1
cos sinl > sin ' tan~' 6 > cosl

sin cos sin1 > tan"' 0 > sin cosl

L

tan sin cos sinl > 0 > tan sin cos1 .
The correct options is (C)

W h 2n 1

e have in~ =
> yosinT x, AT
i=1
= sin''x, +sin'x, + ... +sin'x, =nn
Letsin''x = o, sinx, = o, ..., sin”'x =0,
n n

ooy to, L to, = (1)
= x, = sino, x, = sin0,, ..., x

2n
X

i=1

o Sll’lO(zn

=x,tx,*..tx,

n
= sino, + sino, + ... + sino,
n

Clearly from (1), o, = x ,Vi=1,2,..,2n
2

2n
oot

i=1 2n times

The correct options is (B)

We have,

2T _ 27 n
—<cos ' |—|<T = cosZ—>—>cosT
3 27 3 Iy

1
=>—1<l<—— = —2n<n<—"
27 2

= —6<n<—4.
The correct options is (A)

Eul
2

We have, sin"'x + sin”'y + sin"'z =

It is possible only when

. T . T . iy
sinlx= _sin'ly= _ andsin'z= _

2 2 2
= x=1,y=landz=1

2
kz (xIOOk + y106k) (XIOO 4 yIOG) 4 (x200 + y212)
=1

X207 207 + 207 _207 + 207x207
S X207 27 y yoz z
3 I1+1+1+1 4
141413
The correct options is (B)
We have,
o 2-1 4 3-2 o, 4-3
L.H.S.= tan +tan ——— 4 tan
14 2.1 1+32 1443

11.

12.

13.

., n+l—n
1+ ((m+Dn
= (tan"'2 —tan'l) + (tan"'3 — tan"'2) +
(tan”'4 —tan™'3) +, ..., + (tan”!(n + 1) — tan"'n)
(n+1)—1
1+(n+1) 1]

+,...,+tan

=tan'(n+ 1)—tan'l = tan ™' [

= tan'

P = tan'x (given)
n
n+2

The correct options is (A)

The given expression can be written as

DY D e < BPUSY P e
abc abc
tan71 c LM
* abc

= tan"!(ay) + tan"'(by) + tan"'(cy)

where, y= Lb_H:
abc
Ctan | Y + by + ¢y — abcy’
- 1 — aby* — bey* — acy’
2
_tan|y a +2b + ¢ —abcy
1—y* (ab+ bc + ca)

=tan'0=0orm
The correct options is (C,D)

Since [x2_3x_|_2 >0 =

tan™' 4/x? —3x+2<g

Since V4x —x* —3>0=0 < cos 'Jax—x>—3 <X
-2

= 0<LHS.<mn
= The given equation has no solution
The correct options is (C)
. 2m

tan  ————r
m'+m+2
. 2m

1+m* +m+1)(m* —m+1)
=tan! (m*+m+ 1)—tan! (m*>—m+ 1)

= tan

n m
SO that Z tan’l _—
o m* +m* +2

+(tan'7 —tan'3) + ... + [tan”'(n* + n+ 1) —tan'(n* —n + 1)]
=tan' (n*+tn+1)—tan' 1

=(tan! 3 —tan™' 1)



14.

15.

16.

17.

Inverse Trigonometric Functions

:tan’lz—
n4+n+2

The correct options is (C)

. T . T
Since, — — <gin 'x < —
2

s sin'x +sin"ly + sin"'z = 3_7T
2

= sin'x=sinly =sinz = T

= x=y=z=1 2

Also, flp + @) =f(p)- fl9 Vp, g€ R e (1)
Given, f(1)=1

From (1),
S+ 1) =7(1). f(1)

=/2)=1"=1 (2)

From (2), /(2 + 1) =f(2) . /(1)
= fB)=1.1=1"=1 3

Now, given expression= 3 — = =2

The correct options is (C)
sin"'x, cos”'x are defined forx <1 andx >0
\/x2 —x+1<1 and \/xz —-x>0
= x?-x<0andX*—x20=x>*-x=0
= x=10
. There are two solutons, both satisty the equation.
The correct options is (C)

cot '(vJeosa) —tan ' (veosa) =x

1
— tan' —tan '(Vcosa) =x
\Jcosa
! cos
——— Q
tan"! \cosa
-, tan 1 -
1+ ——,+cosa
Jeosa
= tan”! 1 —cosa o 1—cosa
—F— TXx>tanx= ——
2\/cosa 2+\/cosa
2+/cosa 14 cosa
orcotx=_—"—"— or cosecx=
1—cosa 1—cosa
. l—cosa 1—(1—2sin’ a/2)
S Sinx = =

1+ cosa 1+2cos’ a/2—1
or sin x = tan® o/2

The correct options is (A)

Leta=bcosH,
then a, = a+b _ b(1+4cosh) _ bcoszﬁ
2 2

= b=+ b = bcosg

NOW, az = al——’_bl = bCOSQCOSZ 9
4

0 0

oob,= bcosE cos—

- 0 0 0
Similarly, b, = pcos— cos 57 0083

23

and so on.
Now, b, = bcos9 cos%... cosi

2 2 2"

C bsing lim —2sn%

o hm—:'HOO sin(9/2">
b, g 0 ol — "~/

Sin 27 e/zn

 psing byl —cos’B
7§ cos'(alb)

b — &

Lp =N —a
cos ' (a/b)

The correct options is (B)

18. Leto = cos’l\/;,[sz COS”H
and 7= cos ' [ — g orcosa= \[p,cosB= Ji-p
and cosy= 1 — ¢
Therefore, sino. = H , sinf = \/’ siny= \/;

3

The given equation may be written as ot + f +y= ==

ol
ya

= cos 0. cos B —sinysin = cos [ — (/4 + )]

= —cos[%—i—w]
NN i =i
1 1
|
= 0= H—\/; =>lfq=q=>q=%

The correct options is (D)

19. We have, sin (cot™ (x + 1)) = cos(tan™! x)

orotfB= 3_1T_m{ or cos(a. + ) = cos
4

= cos [g —cot ' (x + 1)] = Cos(tan’1 x)

27.21
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= 1 —x=cos(2sin'x) =1 -2 (sin sin"'x)* = 1 — 2x?

= Efcotfl(x+1) =2nT + tan'x 1
2 = 2x*-x=0 =>x=0o0r —

2
Putn=0= T _ cot '(x +1) =+ tan'x = tan"'(+ x) The correct options is (C)
2
- 24. Domain of sin! x is [-1, 1]
= 5 = tan! (Fx) +cot” (x+1) and domain of sin' [x] is {(x:-1<[x]<1}
= x+l=x=2x+1=0 S b= L0
1 -1 —-1<x<0
.'.x:_z But[x]=1 0 0<x<«l
The correct options is (D) 1 1<x<2
alx oy 1 x2 ) ¥ wxe[-1,2)
20. Given, 8= 08 EE* a4\ 9 The correct options is (B)
25. tan(A - B) tan A -+ tanB
. tan(A-B)= —————
e X /47x2 /97)/2 1+ tan A tanB
6 6 xf3 _ 2x—k
= (xy—6co0s0)’=(4-x%(9-)% 2k — x k\/g 1
= _ 2 _ 2 2,,2 = = —
356 9x294y12+xy 0+ 4> + 9 =36 o3 25—k 3
— + = - .=
= 36 cos Xy COS yb X h—x i3
. 9x% — 12xy cos6 + 4y* = 36 sin’0
s A-B=30°

The correct options is (C) ™ ' (D)
€ correct options 1S

2 -1 5 _ . _ 5
L. Let sin 3 =X = s ey 26. If we put x = tan®, the given equality
becomes tan™'y = 40 2tan 0
= cosx= 12 =12 " 2tan 20 1—tan® 0
169 13 = y=tan = 2 = 2
1—tan” 26
L | 12 1— ane
= cos|sin” —| = cos|cos 375 1—tan” 0
2x2x(1=x%) 4 2
The correct options is (A) —_— x(1—x7)

N T e

22. tan' \Jx(x +1) +sin'Yxt +x+1= g 1

. —iszeroifx*—6x>+1=0
1 .
N €08 ———Fsin' X Fx+1_ T

2 2 ~ -
J+G7 27 2 zxziw =3+ 232 =(1+£42)?

1
-1
s ———_T . i [ The correct options is (A)
= /1+(x2+x)2 5 sinT \Jx* +x +1 . . x—b
27. LHS and RHS ofthe given equation are defined if b >0
a—
= cos X" +x+1 andij>0
—b
1 .
- - 2 s.oeithera>x>b or a<x<b
= =4x +x+1
I+ (x* +x)? The correct options is (A)
= (P +x+ [ +x)?+1]=1 28. 4=2tan (242 — 1) = 2tan"' (1.828)
= P+xP+ @ +xP+E*+x)=0 .,
L Rtx=0mx=—1.0 s A>2tan'V3 (3 =1.732 <1.828)
The correct options is (C) 21
23. sin'x +sin!(1 —x) =cos' x :>A>? - (D)

= sin! (1 -x)=cos x—sinx= " _ 2gin~'
2



We have sin~! 1 <sin™' l_=
3 6

=3sin 1 <ZI
3 2
Using sin30 = 3 sin6 — 4sin’0,

3
. 1 1
we have,sin’Il =sin”'[3x——4|=
3 3 3

=sin™" [2] =sin"(0.852)
27

3sin ' = < sin"' ﬁ £:0.868> 0.852
2 2
ie, 3sin”' -~ < — - (2)
Also,sin' = = sin"'(0.6) < sin”" ﬁ =I
2 3
sin”' = < —
B=3sin"': psin>< T4 T =27 2n
3 3 3
2w
B<— - 3)
3

From (1) and (3), 4 > B
The correct options is (B)

29. x =sin26, where tanf =2

~ 2tanb 4 4
T ii@n’e 144 5

4 Y 1
Ifo=tan'=,y= sm[—] = — . /l—cosa
3 2) 2

L3
2 5 5
.y2=l = y=1-x
5

The correct options is (D)

30. Let7 = cot™' [n2 +%

= T =tan”'|— =tan!
" 4n® +3 n + é
4

Inverse Trigonometric Functions

= Tn=tan’1 ;1
1+[n2—]
4
= T:tan’l !
T
2 2
[+ 3)-l-3)
n+—|—|n——
= T, =tan™ 2 2
l—l—[n—l—l][n—l]
2 2
= T =tan ' n+l]tan1[nl]
! 2 2

Now S =T, +T,+ T,+..+T,

1
— g =tan' 3 —tan”'|—
n 2 2
—1 7 1 5
-+ tan — tan + ...
2 2
+ tan™' n+l —tan”' |n <=
2 2

S =tan 'co—tan"' [1]
2

T 1 1
=——tan |—| = cot |—
2 2 2

S =tan'2
The correct options is (B)

31. LetE= cot[cosec1 g +tan™' %]

Jom £}

= E =cot|tan"

3,2

= E=cot|tan"'|-4—3
3 2

1-2.%

4 3
= E=cot tan11—7] -6
6 17

1
32. We have, tan (cos 'x) = sin |cot ™ E]

+tan”! ) —tan"' :
2 2
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33.

34.

35.

tan~' -
= tan X = sin (tan™'2)
1—x? 2
tan™" it
= tan =sin |SIN
* 1+4]
1—x2
1 L 2
= tan tan X =sin [Sln 1—]
J5
32 2
SV 2 s =4
X 5

J5
= 0?=35 . x==% [T .

The correct option is (B)

Letcot'x=0= cotO=x
1

—_

. sin(cot'x)=sin 0=

Thus, cos [tan*1 [sin (cot™ x)”

_ 1
= cos |tan 1\/l+—x2 =cos @
1 1
Put tan =¢=tand =
{\/H—xz} VI+x°

The correct option is (C)

Since 0 <cos'x, <, .. cos'x,= 0 forall i.
w x,=1foralli .. ;Ti‘x‘ =2n.
i=1
The correct option is (B)

From given equations, it can be seen that
oa+tB=m

Since, sin"'x + cos'x = T M x

1 1

T .41 m !
Also, 0= = +sin”' = <= +sin”' =
3 3 3 2

as sinb is increasing in

0, E}
2

cosech \/l+cot29 B \/H—x2

1
1 =;=—1 _ 1+x
sech  yl+tan’ o }1+1+72 V242
X

37.

38.

- a<£+£=E
3 6 o

The correct option is (C)

= /3>§>a = o<f

.o ™
Sl<x<0, o —Z<tan*1x<0

Lettan'x = o0 = _E<0L<()

. tanol = x, _T <a<0
4
X . X
. sinoc:—zzwc:Sln T
1+ x 1+ x
1 1

and, cos o = 1+ :>cos(foc)=\/1+7x2,

where, 0<_u<3:>a: —cos”'
4

1
Y1+ 7
The correct option is (B)

The given series

= cot'2(1)? + cot?2(2)> + cot'2(3)* + cot12(4)* +....

. T =cot! (2n*) = tan~! —1 >
2n

an”! 2n+1)—(2n—-1)
1+2n+1)(2n-1
=tan'2n+ 1) —tan'2n — 1)

» T =tan'3 —tan'1
T,=tan™'5 — tan™'3
T,=tan'7 —tan™' 5
and so on.

© S, =tan'(2n+ 1) —tan"'l

lim S

— 1 ™
n—oon tan 00— — T ——— 7
4

[\]
S
k!

The correct option is (B)

Let [tan§ =tan o

. A = cot’(tano) —tan™!(tanov)

= cot™ [cot [g - u]] —tan '(tan o)

= cot™ [cot[% - a]] —tan '(tana) = g oo



39.

40.

41.

42.

= ZOL:E*ZOL oro="_ 4.
2 2

Jtan 6 =tan o = tan[z—é}
4 2

The correct option is (C)
We have, [sin™! cos™ sin”! tan™'0 ] =1

e m
= 1<sin'cos ' sin”' tan IOSE
= . T
sinl <cos™'sin"'tan"' 0 <1

= cossinl >sin 'tan ' 0 > cosl

= sin cossinl > tan ' 6 > sin cosl

— tan sin cos sinl > 6 > tan sin cos1.

The correct option is (C)

2n
We have, iz_:] sin”! X, =nm
= sin’'x, +sin'x, + ... +sin’'x, =nn

Let sin'x, = o, sin"'x, = 0., ..., sin”'x = o,
ooy tao, L to, = (1)
= X, =sino, x, = sin0i,, ..., x

2 2n

= SlIlO(Zn

2n
Yox, =x tx, oty
i=1

= sino, + sino, + ... + sinoy,

Clearly, from (1), o, = o Vi=1,2,..,2n
2
2n
Sx = 14+1+..51 —2n

i=1 2n times

The correct option is (B)

We have,

27 4 n 27 n

- <cos | —|<T = cos=— > —>cosT
3 27 3 27

1
=>—1<l<—— = 2n<n<—T =
27 2

—6<n<—4.

The correct option is (A)
3n
2

We have, sin"'x + sin"ly + sin'z =

It is possible only when

sintx=",sin'y=" andsin'z=T
2 2
= x=lLy=landz=1

2
kz(xlook _"_yl()()k) - (xIOO +y106)+(x200 _|_y212)
=1

207 _.207 207 _207 207 _.207
207 _.207
>xTy

7xy—|—yz—|—zx

43.

44.

45.

46.

Inverse Trigonometric Functions 27.25
R s
o1+l 3

The correct option is (B)

Since \[x* —3x +2>0 =
tan ' \x? —3x +2 <§
Since \J4x —x* =3 >0=0<cos 'Vdx—x*—3 Sg

= 0<LHS.<m

= The given equation has no solution
The correct option is (C)

tan™' % = Zmz
m 4+m +2
. 2m
1+m* +m+1)(m* —m+1)
=tan! (m*+m+ 1)—tan! (m*>—m + 1)
| n +n
n+n+2
(tan™'7 —tan'3) + ... + (tan'(n* + n + 1) — tan"'(n> — n + 1))
=tan! (n*+n+1)—tan' 1

= tan

so that tan™ =(tan'3—tan' 1)+

T . iy

= —<sin'x<—
2

The correct option is (C)

. T . T

Since, — — <gin ' x < —
2

. sin'x +sinly +sin'z=

= sin'x=sinly=sin"'z=

N Nll;f

= x=y=z=1
Also, flp + ) =f(p)- f(9) Vp.q € R (1)
Given, f(1) =1

From (1),

S+ =7(1). f(1)
= f(Q)=1"=1 (2)

From (2),  f2+1)=/2).f(1)
= f3)=1.1=1=1

Now, given expression = 3 — 2 =2
The correct option is (C)

We have, sin (cot™! (x + 1)) = cos(tan™' x)

= cos [% —cot™' (x + 1)] = cos(tan*1 x)
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47.

48.

= g —cot '(x +1) =2nn+ tanlx
Putr=0= g —cot '(x 4 1) =+ tan’'x = tan"'(+x)

= T =tan' (£x)+cot! (x+ 1)

> xtl=2tx=2x+1=0
1

Lx= o
2

The correct option is (D)

If we put x = tan0, the given equality

becomes tan'y = 46

2tan0
40 2tan 20 1—tan’ 0

=t = =
T tan? 20 1 [Ztane

1—tan’ 0

2x2x (1—x%)

3 > 4x(1—x)
a (1 —x2> — 4x?

- 1—6x* + x*

. — iszeroifx*—6x*+1=0
y

6+.36—-4

= x*=

=34+ 242 =(1£+2)

The correct option is (A)
A=2tan"" (242 — 1) =2tan' (1.828)

© A>2tan '3 [V3 =1.732 < 1.828]

= A> 2?“ (D)

1

.o 1 .
We have, sin 1§<sm

N | —
a2

1

T B
= 3sin —<—
3 2

Using sin 30 = 3 sin6 — 4sin’0,
1 gin'3xct — 4l }
we have, sin ' g —Ssin X g _ 5
=sin" 2 = sin"' (0.852)
27

. 3sin™ % <sin™ [?] [I] g =0.868 > 0.852]

ie,3sin” <§ (2)

Also, sin™" = =gin""(0.6) < sin"

yps

w |3

49.

50.

.43 0=
. sin =< —
5

.1 . 2
. B=3sin l—+sm§<3-i-E =T
3 5 3 3 3

2

. B<=
3

From (1) and (3), 4 > B

The correct option is (B)

x = sin20, where tanf = 2
2 tan 0 4 _4

1+tan 0 1+ -

o
Ifoc:tan] ,y sin —J —cosa

2
1 3

2 xE

. yzzl = y2=1-x
5

The correct option is (D)

LetT =

= T =tan”

= T =tan

= T, tan!

= T =tan ' n—i—l]—tan'[n—l]
! 2 2

Now, S, =T, + T,+ T,+ ..+ T,

3 (1
— tan —
b 2

=g = tan~

(3

+tan”! ) —tan" :
2 2



51.

1 7 1 5
-+ tan —tan + ...
2
+ tan”' [n ftan [//Y]

1
o S=tan ' oo — tan" '{ ]
2

T 1
=— —tan'|=| =cot ™’
2 2 2

S =tan-12
The correct option is (B)

/xr f ,zr
Let,[— =a, y—r=Band — =y
yz zx xy

Then, the given expression = tan~'o. + tan™'f + tan™'y
a+B4+y—aby

l1—af —By—ra
Now, o + B+ v— ofy

x\/;+y\/;+zx/;_r\/;
N Jayz
xf+y\/—+zx/_ mr
RS
Nr

:\/xy_z \/xy—z=x+y+z=r]

Also, 1 —off — By - yo
xr yl" ZI” ZI” xr
vz V zy Xy \Nyz

111
xyz

= tan™!

:1—————— =1-

z x y

*. The given expression = tan™' 0 = nn

=-m 0,7

T Llxr o™ o0w ooy ow
o ——<tan — < —, ——<tan —_ <,
2 yz 2 2 zx 2
T o |zr o w™ 3n L |xr
——<tan — <—- . .——<tan —
2 xy 2 2 yz
3
+tan', fﬂ +tan™' /ﬁ <
zx xy

Inverse Trigonometric Functions  27.27

52.

53.

The correct option is (A)

1
\Jcos 26

We have, u = tan !

1 \/—
—+/cos 26
_ tan~! | Ycos 26
1
1+ -/cos 20
\cos26
tan- 1—cos26
2+/cos 20
= ! sin” 0

[~ 1—cos26=2sin%]
sin’0 4B (say)
22 (say
Jeos20  BC
Then, AC=/sin* 0 + cos 20

= Jsin* 0 +1—2sin’ 0 =\J(1—sin’ )

=|1—sin’0| = cos’0
. _AB _sin’f
Lsinu="2= =

AC  cos’f

The correct option is (C)

= tan26.

We have, 2 tan™ [tan 9 tan 9]
2 2
1—
1 — tan? 9tam2 ®
=cos " -2 2 =cos !
1+ tan® 9tan2 é
2 2
cos’ gcosz o _ sin’ 9sin2 i
=cos! 2 2
2 ¢ 20

cos’ cos —+51n sm
2 2

=cos™!

sin

sSin

COS

xr |yr |zr . o |
4|7/, [— arepositive ..tan = |—,
vz Nzx \xy yz
_ v _ zr ..
=m.|tan"" /y_, tan”' |— are positive angles, and
zx Xy

sum of three positive angles is positive

—tan ' /cos 20

2 8

0 Lo

cos” —cos
2

2

29

I+ —=—=

29

2 &

sin

¢

—sin?
2

COS2

N |- |
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6 . 0. & d . 0. b = 5x =31 — (2)

0 0
COS—COS— —+ SIn—S1n— || COS— COS — — S1In — S1n —
[ 272 2 2][ 22 272 NG)

[6¢.6.¢ o o

2
.0 6.
COS —CO0S — -+ sin —sin — — 28in—CcOS — Sin — oS —
2 2 2] 222 2 V3

=250 =3(1-x)=28=3 ~.x==+
X (1-x?) X X 2\/7

But x = ————= does not satisfy the equation as negative
P \ﬁ y q g

0—o 0+¢ . .
cos ) CoS | —— value of x makes L.H.S. of the equation (2) negative where

= : 2 as R.H.S. is positive.
=cos 20—¢ sinbsing

COos > # \/5 1\/5
LX= = =— =
i - 247 2\7

0-¢
2cos P cos P The correct option is (A)
=cos™ — _
2C052 0 ¢ —sianind) 55. Letx=tan 6
- Then, sin”! 2x —~ =sin’ Ztan(j =sin! (sin 20)
1 cosb +cosd I+x 1+tan” 0
=cos~ —
14 cos (6 —d) —sinBsind 2%
. 2tan'x + sin’! > = 26 + sin”! (sin 20)
1 cosf+ cosod I+x
=cos” o -
14 cosBcos¢ +sinBsind —sinOsind F_T <29<T
2 2
cosf+ cosd
=cos!|T———————|. 2y
1+ cosBcosd 2 tan™'x + sin™! =20+26
1+x°
The correct option is (A) =4 tan'x # independent of x.
ki N _ . 2x
54. We have, sin"'x + sin™' 2x = sin™! ﬁ If-— <m-20<_,2tan"x +sin” 1
= sin'x—sin' XY= =—sin' 2x ..(1) =20 +sin’' [sin (1 —20)] =20 + 1 — 26
\/_ =1 = independent of x.
Let sin'x= ocand sin? XY= =
.. 0¢|——,—| but € |——, —| and from the principal
= sino.=x and sin B = \/_ value of tan™'x,
*. sin (00— ) = sin o cos B—cos o sin B 0c [__ T Hence. 6 e [_ E]
bl b 9 2 .
= 3 2 \3 _x By
=x == —Nl=x"— === T T 2x
4 2 2 2 s 0e|—, —| = 2tan'x +sin! =T
\/_ 4 2 1+ x2
X I—y
o0 stm‘ 1—x Also,at9=£,2tan*‘x+sin* 2% =2.T 4sin'l
4 1+ x? 4
X f I—y =T+ =g,
i.e., sin"'x —sin™! \/_ =sin'|5 1—x 2 2
. . . T T
Hence, from (1), .. The given function = 7t = constant if 6 € |—, — 1,
. 4 2
x \/_ ie, x € [1,+oo).
sin sin! V = sin [ sin™ 2x] The correct option is (A)
56. 8x'+22x+5=0=x=—1 3
4 2

=>£__ 1—x2 =—2x [ sin(-0)=—sin 6]



57.

58.
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vot<-L cyana-3 <oy,

4 2
. 1 ) . 5 .
:. sin! —Z exists but sin”!' | — E does not exist,

5 1
sec! [5] exists but sec™ [Z] does not exist,

1
tan'|——| and tan' | — é both exist.
4 2

The correct option is (C)

First we take cos ! 2 =0
J1+ y2
_y
= 0=
cos n yz
1 1
then, tan® =—,so 6 =tan' —
y
~1 y 1
Hence, €©8 > | =6=tan' —
I+ y y

3 3
Now, we take sin”! | ——| =@orsing=|—F/—
[410] porsm® [Jlo]

Then,tan@=3 orp=tan'3

Substituting the value of 6 and ¢ in the given equation, we get

x—i—l
tan! x + tan'— =tan' 3 = tan' Y = tan! 3
l—x-—
y
“tan”' x +tan”' y= tan~' Xty
1—xy
x-i-l
¥ xy+1
or, =3or =3 or(xy+1)=3@-x)
X
y

ie,x=1,y=2o0rx=-2,y=—1

Clearly, x = 1, y = 2 is the only positive integral solution of
the given equation.

The correct option is (A)

Letz =tan!|—————

et an [n2+n+1]

:tan71 M :tan71 w
n +n+l I+ (m+Dn

=tan' (n+ 1)—tan (n), n=1,2,3,...n
=t =tan'2—tan' 1

59.

60.

— —1
t, =tan' 3 -1,

t=tan"'(n+1)—tan"'n.
On adding, we get
t+t,+ .t =tan' (n+1)—tan’' 1
-1
—tan"' u =tan"' "
1+n+1 2+n

As n — oo, it becomes tan! (1) =T,
Hence, 4

tan"' lthan’] qu...than’l > +...uptoco=".
3 7 4

n +n+l
The correct option is (B)

Case1:1f 0 < x l,
2
1 1
then cos™! f—i—— 3—3x%| =cos'x—cos =
2 2 2
B .. O O Sl = 1
. Equationiscos” x+cos ' x—cosST — —= x =—
1 23 2
Case 2: If — <x <1, then
2

Cos

x 1 =
E"’E 3-3x ]=cos 11 cosix
2
.. Equation is cos ' x+ cos ‘lfcos ==X , which is identity

2
S 1
Hence, the identity holds good for x € 5 L.

The correct option is (A)

Lettan'x=o and tan'y =

= tana=x,tanB=y

The given system of equations is

atano+bseca=candatan B+ bsecPf=c
. ovand P are roots of atan 0 + b sec O =c¢
= (b sec 0)’ = (c — a tan 6)?

= (a@*—b*) tan’ 0 2ac tanO + ¢ — b =0

_ 2ac s
wtano+tanB=——— andtan ortan f = ———
a —b a —b
2 2 2 2
x+y=c2 and xy = 5 b2
a — a —b
2_b2
= l-xy= 5 5
a —b
Xty 2ac
Clexy g2

The correct option is (B)
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61.

62.

63.

cosec /5 + cosec” J65 + cosec '/325 + ...

1 1 1 1
= tan*E + tan’g + tan’ﬁ +...+ tan’ﬁ +....
° 1
Lt tan  ——
_}’l—)oorg:1 2n2

[ @n+1)—2n-1)
1+ (Q2n—1)2n +1)

Lt Zn: tan~

n—00 . — 1

Lt zn: [tan™'(2n + 1) —tan" ' (2n—1)]

n—00 . — 1

= Lt[tan'(2n +1)—tan ']

TrTx
4 2 4242
The correct option is (C)
22r+] _|_1]

. . - -1
Given series = 2_ Ot %
r=1

n 22r +1 + 1 n 2r
= CO'[_1 —_— tan_l —_—
rz::l [ 2r rzz:] 1 + 27.2r +
n 27
=Y tan | ————
r=1 1+27.2"F

=Y (tan'2""' —tan"'2")
r=1

=tan!2?—tan"!' 2 + tan'23
—tan 22 +....+ tan 12" — tan™' 27
=tan'2"*"! —tan"'2

.. reqd. sum = Lt tan"' 2" —tan"!2
n—»o0

:%—tan%Z:cot 1y

The correct option is (B)

Let [cot'x] =1, [tan"! x] = 1

= 1<cot!'x<2, 1<tan'x<2
=x € (cot2,cot1],x e [tan 1, )
No such x exists. [ . cot 1 <tan 1]
Again let, [cot'x] = 2, [tan”! x] =1
= x € (cot 3, cot2],x e [0, tan 1)
No such x exists. ( *" cot 2 <0)
Again let [cot'x] = 3, [tan'x] = -1
= x € (-0, cot 3], x € [-tanl, 0)
No such x exists. [ " cot 3 <—tanl]
Thus, [cot'x] + [tan ~'x] can not be equal to 2 for any x.
The correct option is (D)

64. (a). We know that

i _ *
sin'x + cos'x =2

2

(sin"'x)? + (cos'x)* = (sin”! x + cos'x)?

—3 sin"!x cosx (sin"'x + cos™! x)

3
b4 .
= (—j 3_7T sin”'x cos'x

2

3
T

2

T —1 —1
=_— _—_sin'xcos'x

8
3

in-l 1 Trs 3 3 1
. - sinlxcosx=— —am’=m|-—a
8 8

2

2

= sin’! [g —sin”' x] = 7IT_2(1 —8a)

2
= (sinx? ® sintx + T (1-8a) = 0

2 12

2 2

2
Disc. = — T (1-80)="_(3 -4+ 320)
4 3 12

2
T (320-1)<0

12

*. given equation has no solution.

The correct option is (A)

3 1, |« 3 1. 3
65. We have, & cosec [— tan”' —] B e Etan : —]
2 2 8) 12 a
1 1
= y3 + —_—
1—cos [tanl ol *P 1+ cos [tanl B]
a
1
=
1—cos|cos™ B
OLZ + BZ
1
3
B 1 + cos|cos™ !
0L2 + 62
1 1
+8.

§] «
3] — 14+ ——
o /(X2+Bz /()LZ—FBZ
[ 2 o + 63
- +B 'OL2+B2_B 'OLZ_i_BZ +B
o’ (Yo +57 +8) N Fo® +8 —o)
0L2 BZ

N




66.
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Jor + 7 ool 4B 4 8) + B + B~ o)
=V + 8 (ot B + )|~ @ B 02+ B2)

The correct option is (C)

1 V2-1 o0
(c). LetS= sin’TJr sin’T + sinT
12

(nVn i

=sin~ % —sin~ \/n——i—l

1 [ S
. S=sin—+|SIN  ———SIn

1
2 2%]

More than One Option Correct Type

68.

69.

67.

—1

. .1
+|sinT —= —sin—F—= |+ ..+
[ V3 JZ]

=2sin’L= [E]=£

V2 14) 2

The correct option is (C)

S=cot'2.12+ cot ' 2.2 + cot™! 2.32 + cot ™' 2.4?

1 2
—cot' 2 =tan-—— =tan-| =T
T =cot'2n®=tan 2 tan [ 4n2]

1@an+1)—-(2n-1)
1+ 4(4}’12 —-1)
=tan'2n+ 1)—tan'2n—1)

. S=tan"' 3—tan'l1+ tan'5— tan ' 3
+tan™! 7 —tan'5 +.....00

T _T

=tan loo—tan 11 =" =
2 4 4
The correct option is (B)

We have, (sin"'x)? + (cos 'x)> ==—

512

2
= (sin'x)*+ [% —sin”! x] =

2
— 2 (sin"'x)? = 7 sin ‘xf% =0

2
= sin"x=M :>sin"x=3_Tr or— X
4 4 4
= x=sin3_“ or sin I
4 4

L
V2o V2

sin [2005"{cot(2tan 1x)}] 0

7l

— sin|2cos™’ {cottan !

. _ 1—
= sin |2cos 1[cotcot [

2
= sin |2cos

(4x* —(1—=x")?)
2x '

2

= sin@=

-1

- sin|2cos =0

X

= sin (2 cos! cos0)=0=1sin20=0
= 2sinBcosO=0

4x* —(1—x*) xl—xz
= 2 2x 2x =0
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70.

71.

72.

2 252

If [4x —(1—x%) ] —0
2x

= 4’ —(1-x*)’=0

=>4 =(1-x¥)=2x=£(1-x)

From positive sign

= x=1-¥=x*+2x-1=0

o2 A _22V8 L
2x1 2

From negative sign
x=—-1+x=x>-2x-1=0

2 EADCED] 2B L
2x1 2
Lx=xL,£(1£2).
Put x = tan 0, given equality becomes tan' y = 40
2tanf
2tan 20 1—tan’ 0
—tan'20 |_[ 2tand
1—tan® 0

= y=tan 40

2x2x(1—x%)  4x(1—x%)
(1—-x*) —4x* 1—-6x" + x*
Therefore, y is finite if x* — 6x? +1#£ 0

6++v36—-4 \,;6—413:‘:2\5

= x2#

sinx + cot'x =T if 1<x<1

2
Since L e -1, 1], -~ [_lJ =T
2 2 2
1
Again, — <1 Vke R

1+ k>~

1 _T
'[1+kJ 2
R—2k+3=(k-12+222
.. (b) does not hold. Also (d) does not hold clearly.

We have

x = cosec (tan™! (cos (cot™ (sec (sin™ a)))))

-1 -1 —1
= cose | tan COoS [COt [SCC[SCC

]

1—-d?

= cose | tan

-l cos[cot1

73.

—1 —1
= cosec|tan [cos[cot

1 ]
2—a?
= cosec | tan
N2—d?
= cosec (cosec' V3 —a’)) 3—a’

X+ at=3

Also, y = sec (cot(sin(tan"'(cosec(cos'a)))))

=sec|cot™|sin tan'[cosec[cosec1

. _ 1
—sec|cot™!|sin|tan™" ]]]

. . 1
_sec cot ' |sin|sin" ]]]

=sec|cot

= [3 _ aZ
. X2 +a2=3.Also, clearly x =y

2
cos™lx + (sin'ly)? = .

2
and, (cot'x) (sin'y)? T
16

Letcos'x=a .. ae [0, m]

T T

and, sin'ly=b .. b e R
7 22

2
Now, a+p=P"_
4

2
T
and, ab’> = —

2
™

0,—
4

Since b? ,a+bre

2
0,ﬂ+l‘
4

ie,0<p Si 41 -+ (a) holds.

T
Again, if p is an integer, then p =0, 1 or 2.
Butifp=0,a=5b=0 .. (4) is not satisfied.
Again, putting the value of »* from (3) in (4),

1
NI

)

2

(3)

(8



74.

pﬁz 7
we get a _4 —al =—
16

= 16a’- 4pm’a + 1> =0

Inverse Trigonometric Functions 27.33

o lep*nt — 64m* > 0

= pv2d=p2 E
™

*. only integral value of p which satisfies all the condi-

) ) ) ) tionsisp=2 . (b) holds.
Since a € R, i.e., aisreal .. Disc. >0 ..(5)
Match the Column Type
Icot! 9+ cosec E =cot! 9 + cot™! ﬂ —1 +sin”! x = tan™"
4 16 1_ x2

1

111

v

[ cosec”'x = cot ™' Vx? —1 ]

=cor‘9+c0r1§ :tan*‘l +tan’1i
4
1 4
=tan! 9 5 —tan'|— | =tan' 1 =T,
1.4 1 4
95

We have, sin™! (cos (sin"'x)) + cos™ (sin (cos™'x))

—sin!

T -1
COS|——CO0S X
2

+cos™!

L
sin |[——sin™' x
2

= sin™! [sin (cos™'x)] + cos™ [cos (sin"'x)]

_ . 1Y
=cos'x+sinlx=_.

2
Letcot’l(x/i—l) =0
= cot9=\/5—1
B cos! 1—tan’ 6
Now, cos™ (cos 20) = 1+ tan’ 0
i [cot?f—1 [2-2V2
—cos '|———| _cos” | ———
cot’0+1 422
*. cos™! cos(20) —cos™' [— L] _3n .
V2) %
.12 4 _, 63
sin —+4cos —-+tan —
13 5 16
12 3 _,63
=tan —+tan —+4tan —
5 4 16

2.3
—m+tan ! 151243 +tan ' —
5 4
\ ifxy >1then tan"' x+tan"' y = +tan™' [x—l—_y]
1—xy
| 63 _, 63
—T+tan |—— |+t —
16 16
=m—tan ' @ +t ’IQ
16 16

~tan”! (—x) =—tan'x]

=T.

75. T cos (2 cos™'x + sin"'x)
= cos (cos™'x + cos™'x + sin"'x)

= cos [g +cos™ x] = —sin (cos7'x)

=—sin(sin' 1y ) == -2
1 _2J6

25 5
. . 1 =
II We have, sin |sin g—i—cos x| =1

1 1

| _ .
= sin §+COS x =sin'1

. 1
= sin '= + cos 'x =T
5 2

P T |
= cosx=_ —sin! —

2 5
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11

v

77.

- 1 1
= cosx=cos!'— x==.
5 5
d 2w
tanjcos |——|——
7 2

=tan{m — cos "’ 2|l_x
7 2

tan| 2 —cos” (2] anfin 2

2
—tan tan”' [—] _ 2

35) 35

Let oo=cos ! \/; B=cos™ JI=p

and, cosy=_/] — q
Therefore, sinc. = /1 — p , sin = \/; ,siny= \/5

37

The given equation may be written as ot + f + y==2_
_3m - — (/4
or, 0 +3==__ ~ orcos(a+[)=C0S {‘R (w —|—fy)}
4
= cos o cos 3 —sin y sin B

=Cos {’n —(n/4+ “{)}

el
=\p1=p—i=pp
g

and, Y=cos ™' \/1— ¢ orcosoc=\/;,cos[3=1/17p = 0=V1_q—\/;:>17q=q:>q=%
Assertion-Reason Type
76. cot '(vJcosa) —tan' (vcosa) =x and so on.
0 0 0
1 Now, b = e il i
— tan”' — tan"'(\Jeosav) = ow, b, bcoszcos > ...coszn
Jeosa
bsin®
1 lim bsin6 lim __osmv
—4/cosa b o=nsse () =""" |sin(0/2"
— tan”! Jcosa —x - b, o sin[e 9[()]
1 2" 6/2"
1+\/—'\/COSOL
cosa bsing b 1—cos’0
1 —cosa 1 —cosa = = -1
= tan ' ———— =x=tanx=———— 0 cos '(a/b)
2+/cos 2+/cos
b2 _ 2
2+/cosa 1+ cosa b =I—a
or, COtx=—"—""— o0r coseCcx=_—"—"— " COS (a/b)
1—cosa 1 —cosa
. l-cosa 1—(1-2sin’a/2) _ o |2 Y X Y
ST cosa 14 2cosPa/2—1 78. Given, 6= 23 4 9
or, sinx = tan’ o/2
> ' 2 ’ 2
Let a =bcos0, = COSG:%_%
then, a, =4+ 0 _b(tcosh) _, o0 = (xy—6c0s0)’ = (4 —x2) (9 — )
2 2 2 =36-9x— 4 +xH?
0 = 36 cos? 0 — 12xy cosO + 4y* + 9x* =36
b = = bl
= b =\a b bcos2 . 9x? — 12xy cosO + 4)* = 36 sin’0
Now, a, = + b, bcosgcosz o 79. The given expression
2 4 .44 .45 .1
=|sin g—l—sm E +sin E
bfbcos; cos —
0 0 sin”'|— SRR R . L +sin’1E
Similarly, bfbcosz 0052—2 cosz—3 - 5 169 13 25 25
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[ sin”' x = cos ' V1—x? }

wsin”' x+sin”' y =sin”' {x 1— 3% + p1—x }

.63

412 53 16 i 463 _
. 1 = =
=SsIn __+__ +Sln _ sin _+COS — —
[5 13 13 5] 25 65 65 2
2
. _ 1
=sin’1§+sin"ﬁ =sin IE—i—cos - 16
65 65 65 65
Previous Year’s Questions
80. We know that
A-B
. -1 -1 -1
cot ' (vcosa ) + tan"' (Vcosa ) = % - (1) (Using tan™' (4)—tan™' (B) = tan (m) )
and given that 1-cosa
o o - = ———tanx
cot” (Vecosa)—tan™ (Vcosa)=x (i) 2+/cosa
Adding above egs. (i) and (ii), we obtain )
’ = cot = Y05
2cot™'(Veosa ) ==+ x 1-cosa
2 “» cosec x =+/1+ cot® x
ToX
- M 1+ cosa
= +/cosa cot(4 +2j . COSEC X =
l—-cosa
X 1—-cosa a
cot——1 =sinx=————=tan’ —
= Jcosg =—=—— 1+ cosa 2
X
I+cot— ) +
cos> Zin* 81. Since, tan~' x+tan' y = tan™’ ( x_ 24
=cosa =
X ..X 1
COS— +sin— Sz
2 2 -t -1 1 t -1 2 =t -1
1—sinx S tan Z+ an 5— an
= cosa = - l——x2
1+sinx
a
1—tan® = . (1
1- =tan | —
-2 losix )
(24 +sinx
1+tan® = in!
gy, L SN x_7
a 4 2 4
: 2
= sinx =tan By
=T <sin(a)< X
_ 4 4
Alternate Solution |
“scot '(v/eosa ) —tan' (Veosar ) = x = la|< N
- tan"! 1 —tan! ( m) — Hence, (D) is the correct answer
cosa 83.

Given equation implies

= tan™ =x
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3 2
x _E 4 _X__l 4=
5 5 5 25 = E = cot|tan™" 4 3
A 23
5\ s s
4 [25—x* 25-3x o F—cot|tan ' L] = &
= - = 6) 17
s\ 25 25

86.
2 —
= 4V25—x" =25-3x If x, y, z are in A.P., then
=16(25—x*) = (25 —3x)* Qy=x-+z
=>x=3 Alsotan ' x.tan ' y.tan ' z are in A.P. which implies
L 2tan 'y =tan 'x+tan ' z=>x=y=1=z.
Sol: For given function , the derivative is given by
1 Note: If y = 0, then none of the options is appropriate.
! .
(x)= - (cosx —sinx)
/ 1+ (sin x + cos x)* 2y
87. tanly—tan1x+tanl[1 2]
—Xx
V2 cos|x+ T
4
1+ (sin x + cos x)’ g2
2
- - =tan | ———* _
Now, f(x) is increasing if — — <« y 4+ — <« — 1—x 2x
2 4 2 1— x?
i.e. when x € T 340
o 274 _an | XXX
I—x"—2x
8s5.
3
-3 12 “+ tan' y=tan"' 3x—x
Let E= cot{cosec™ —-+tan~ —|, then Y 1 2
3 3 —3x

. 3x—x°
E =cot|tan"' 3 +tan ! 2 Soy=T—
4 3 1—-3x
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