Chapter 9

Inverse Trigonometric Functions

1. Ifx, y, zarein A.P. and tan~'x, tan~'y and tan="z

are also in AP, then [JEE (Main)-2013] (1) % @) %
1) x=y=2z (2) 2x=3y =6z
(3) 6x=3y =2z (4) 6x=4y=3z 3) V145 @) V145
10 11
2. If y=sec(tanx), then L4 at x =1 is equal to 6. If x = sin~(sin10) and y = cos~'(cos10), then
dx y — x is equal to [JEE (Main)-2019]
[JEE (Main)-2013]
() n 2 10
a1 1 (3) 0 @ =
0 5 @ 5
19 n
3) 1 @) 2 7. Thevalue of cot| > cot™ |1+ 2p || is
n=1 p=1
1 1 4 2x
3. Let tan"'y=tan x+tan [1—x2j [JEE (Main)-2019]
19 23
where | x| <%. Then a value of y is (1) Py ) 7
[JEE (Main)-2015]
22 21
3) 2= 4) ==
) 3x-x* 2 3x+x° ®) 23 @ 19
2 2
1-3x 1-3x 8. All x satisfying the inequality (cot='x)2 — 7 (cot™'x)
, ) +10 > 0, lie in the interval  [JEE (Main)-2019]
3x—-x 3x+x
3 4 1 ot 2,
) 1+3x2 ) 1+ 3x2 M) ( *)
(2) (cot5, cot4)
4. Consider f(x)= tan( 1+S?nXJ,X€(O’ Ej (3) (—, cot5) U (cot 4, cot 2)
\1-sinx 2 (4) (~oo, cot5) U (cot 2, o)

Y
= == 3 1
A normal to y = f(x) at X 6 also passes 9. If a = cos (_j B = tan~" (gj where 0 < ,

through the point [JEE (Main)-2016] >
T
2 B < =, then a — B is equal to
CNCES IR 2
[JEE (Main)-2019]
T
@ |0 () (0,0) (9 . [Lj
(4 j (1) tan (14) @ = {5/0
af 2 4 3 T 3 .
5. If cos™|—|+cos™|—|==| x>=]|, then x is L 9 _ 9
(3XJ (4)() 2( 4) (3) sSin 1(mj (4) tan 1(mj

equal to [JEE (Main)-2019]
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10.

1.

12.

13.

14.

If cos~'x — c03‘1%= o, where -1 <x<1,-2<y

<2, x< % , then for all x, y, 4x2 — 4xy coso. + )2
[JEE (Main)-2019]

(2) 4 sino — 2x%y?

(4) 4 sin%a

is equal to :
(1) 2 sina
(3) 4 cos?a + 2x2)?

. 4(12 . _1(3
The value of SIN 1(@]‘“" 1[gj is equal to

[JEE (Main)-2019]
I _sin (Ej n—sin’ (Qj
M 3 e5) © 65
(3) m-— cos™ (gj (4) I cos™ (EJ
65 2 65

If f(x) = tan™" (secx + tanx), —g< X<=, and

2
f(0) = 0, then f(1) is equal to = [JEE (Main)-2020]

n+1 1
m = @ 5
n+2 n—1
@ = @ =

The domain of the function

(—o0,—a]U[a,). Then a is equal to

[JEE (Main)-2020]

1) 1+417 2 \/17Jr1
2 2
N17 -1 \N17
@ @ 5

2n—(sin1—+ sin’1i+sin’ %) is equal to

[JEE (Main)-2020]

T n
™ 3 @ 7
3n 5n
@ @ o

15.

16.

17.

18.

19.

20.

If Sis the sum of the first 10 terms of the series

tan™ 1 +tan™! 1 +tan™ i +tan™ i +...,
3 7 13 21

then tan(S) is equal to [JEE (Main)-2020]

6 5
™) ~3 @ 3
10 5
®) =7 @ 35
_ DIV ESC R
The derivative of tan™' | ————— | with respect to
X
[i_ .2
tan 1| 21X T s
1-2x2
[JEE (Main)-2020]
1 23 ) 23
Mg @ 5
10 12

6
If y= > kcos™ {gcoskx—isinkX}, then
k=1 S 5

dy

atx=0is [JEE (Main)-2020]
. d —1 1
n'ﬂlota” rz_%tan (1+r+rzj 's equal to

[JEE (Main)-2021]

ot

A possible value of tan 2

is :

[JEE (Main)-2021]

(1) 242 -1 2 J7-1
1 1
3) N “) PN

cosec[zcot1 (5)+cos™" (%ﬂ is equal to :

[JEE (Main)-2021]

. 85 , 65
M 56 @ 33
75 56

®) 56 @ 33
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21.

22.

23.

24.

25.

sin”'x B cos 'x 3 tan™" y

If ; 0 <x <1, then the

a b

e ) . .
value of cos( j is : [JEE (Main)-2021]
a+b
1- y2

1) 1-y? 2
(1) y 2 vy

1-y? 1-y?
® 11,2 @

fO<a,b<1,andtan'a+tan'b = % then the

value of
a2 + b2 ad +b° a* +p*
@+b)-1"2 J*| 3 |- 4 J*
.S [JEE (Main)-2021]
e
(1 e2-1 (2) log, (Ej
(3) e (4) log2

Given that the inverse trigonometric function take
principal values only. Then, the number of real
values of X which satisfy

sin”! (%j+sin‘1 [4—)() —sin'x ; .
5 5 is equal to :

[JEE (Main)-2021]
(1 3 @) 1
30 4 2

If cot™"(a) = cot™2 + cot'8 + cot'18 + cot™'32
+... upto 100 terms, then o is :

[JEE (Main)-2021]
(1) 1.01 (2) 1.02
(3) 1.03 4) 1.00
The sum of possible values of x for

1 8
tan”'(x+1)+cot™| — [=tan”'| — | i
an”'(x+1)+co (X_J an [31) is

[JEE (Main)-2021]

30 31
M - @ 4
32 33
@)~ @ -

26.

27.

28.

29.

30.

31.

The number of solutions of the equation
sin”’ {xz +%} +cos™ [xz —%} =x?, for xe[-11]
and [x] denotes the greatest integer less than or
equal to x, is : [JEE (Main)-2021]
(1) Infinite 2 2
(3) 4 4 0

cosec™'x

Vx —[x]

denotes the greatest integer less than or equal to x,
is defined for all x belonging to :

[JEE (Main)-2021]
all non-integers except the interval [-1, 1]

The real valued function f(x) = , Where [X]

1)
2) all integers except 0, —1, 1
3) all reals except integers

4) all reals except the interval [-1, 1]

The number of real roots of the equation

tf:ln‘1w/x(x+1)+sin’1\/x2 + X+ :% is :

[JEE (Main)-2021]

(
(
(
(

(1) 2 @2 1
3) 4 @ 0

The value of tan [Ztan‘1 (%) +sin”! (%D is equal to
[JEE (Main)-2021]

220 151
W 2) 2
M > @ 53

-181 ~291
4y X s 4) 221
3 o9 ) =5

RTAED AN
The domain of the function COS€C [Tj is :

[JEE (Main)-2021]

2 2
If (sin’1 x) —(cos’1x) =a,0<x<1,a # 0,
[JEE (Main)-2021]

@) sin[4—aj
Y

@) sin[%j
T

then the value of 2x2 — 1 is

A1) cos(z—a)
T

3) cos(ﬁj
T
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32.

33.

34.

35.

36.

37.

If y(x)= cot{*msmx +*/1_Sinx}x c (2“)

J1+sinx —1—sinx
d_y 5n

then at x iy is [JEE (Main)-2021]
1 1 2) 0
() -3 @
1
3 @ 5

Let M and m respectively be the maximum and
minimum values of the function f(x) = tan~"(sinx +

cosx) in |0, g} Then the value of tan(M — m) is

equal to [JEE (Main)-2021]
(1) 2-3 2) 2+3
3) 3+242 @) 3-22

The domain of the function

2 — -
) = s [MJ + cos] (X_1) -

(x —1)? X +1
o 03]

3) F 1} u{o}

[JEE (Main)-2021]

@ [o3]

o teoufi]

cos‘1(cos(—5)) + sin‘1(sin(6)) - tan‘1(tan(1 2))

is equal to (The inverse trigonometric functions take
the principal values) [JEE (Main)-2021]
(1) 3n+1 (2) 3n—11
(3) 4n— 11 4) 4n-9

4’ 2

. Then lim S, is
k—o

k 1 6F
Let Sk = Ztan W

equal to :r=1 JEE (Main)-2021]
(1) tan™'(3) @) tan‘(%j

(3 ud
3) cot [2} @ 3

50

1 1

If Y. tan ! ) =P, then the value of tan p is
r=1

[JEE (Main)-2021]

50
(1) 100 @ o
101 51

3) 102 “) 50

38.

39.

40.

41.

Considering only the principal values of inverse
functions, the set [JEE (Main)-2021]

T

A={x>0:tan”'(2x)+tan™"(3x) = 7

(1)
(2) Contains two elements
@)

(4) Is an empty set

Is a singleton
Contains more than two elements

The set of all values of k for which
1\3 1.)3 3 : .
(tan x) +(cot x) =kn”°, x eR, is the interval

[JEE (Main)-2022]
1 13
@) (ﬂﬁj

19
@) [5 gj

the

1 7
e [s—zgj

1 13
3 [EE}
domain of

_1[x2—5x+6
cos | ————

function

x2 -9

> ] is [JEE (Main)-2022]
loge (x© —3x +2)

f(x) =

(1) (—o0, N (2, ®)
2) (2 =)

(3) —%, 1ju(2, )

2 2

" __%’1ju(2’w)_{3+\/§’3—\/§}

Letx*y=x2+y*and (x *1)*1=x*(1*1).

X4+X2—

Then a value of 2 sin~" 5 = is
X T+x°+2

[JEE (Main)-2022]

M

NG

©)

NIE]
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42.

43.

44.

45.

46.

cos(m)—1
47.
The value of tan~1| — %/ | is equal to
sin(nj
4
[JEE (Main)-2022]
T T
) -7 @ -3 .
5n 4z
®) —35 @ -
Let f(x)=2cos™" x +4cot™" x—3x% —2x +10, y e [-11],
If [a, b] is the range of the function f, then
4a — b is equal to [JEE (Main)-2022]
1) 1 2 M-=x
3) 1M1+n 4) 15-=n
If the inverse trigonometric functions take principal
values, then
cos™" icos tan™! i +Esin tan™" i
10 3 5 3
is equal to [JEE (Main)-2022]
49.
Y
(1) 0 @ 7
5 & o X
@ 3 @ 3
sin‘1(sin@j+cos‘1 (cosﬁjﬂan‘(tan?’—nj is  50.
3 6 4
equal to [JEE (Main)-2022]
11 17w
(1 T2 ) 12
31n 3n
3 12 ) e 5

50

> tan~"

n=1

The value of co{

26

M 55

2

50

@) 5

)

e

25
26

52
51

[JEE (Main)-2022]

n
The value of lim 6tan {Z tan™!

n— o r=1

i)

is equal to [JEE (Main)-2022]
(1) 1 @ 2
@) 3 @) 6

The domain of the function

o 1
2sin 1[ J
1 4x% -1

cos is

[JEE (Main)-2022]

o[- 3
50tan[3tan_1 (%) +2cos™] (%D

1/ _
+ 4x/§tan(ztan 1(2\/5)} is equal to
[JEE (Main)-2022]

5

tan 2tan’1l+sec’ —+2tan’11 is equal to
5 2 8

[JEE (Main)-2022]
(1) 1

1
4

@) 2
S

) 2

4)

For k € R, let the solution of the equation
cos(sin’1 (xcot(tan’1 (cos(sin’1 )))))

1

J2

Inverse trigonometric functions take only principal
values. If the solutions of the equation x2— bx—5 =

=k,0<|x| <

(00
2

a B B

1 1 b .
Oare —t— and — , then k_2 is equal to

[JEE (Main)-2022]
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52.

53.

54.

55.

Considering only the principal values of the inverse

trigonometric functions, the domain of the function

X% —4x+2
X% +3

f(x)= cos‘{

1

o (=]
—1 1

o (3] @ (3]

Considering the principal values of the inverse
trigonometric functions, the sum of all the solutions
of the equation cos™(x) — 2sin~'(x) = cos™"(2x) is equal

J is [JEE (Main)-2022]

to [JEE (Main)-2022]
Mo ) 1

1 1
3 2 @) 2

The sum of the absolute maximum and absolute
minimum values of the function

f(x)=tan™(sinx —cos x) in the interval [0, x] is

T

T
(2) tan [EJ_Z

41 T -
(3) cos (EJ_Z 4) 12

[JEE (Main)-2022]

ORY

The domain of the function

2
f(x) = sin”™" [WJ is

X +2x+7
(1) [1, ) @ [-1.2]
3) [-1, ) @) (-, 2]

[JEE (Main)-2022]

56.

57.

58.

1 1

|f0<X<i dsin_x_c:os_x " |
2 @ — p thenavalue
sin 2no.
of a+p)

() 4f1-2)(1-2¢) @ 4ax[(1-%)(1-22)

@ 2x[[1-2)(1-4¢2) @) 4[[1-x2)(1-42)

[JEE (Main)-2022]

The domain of the function

f(x)=sin"'[ 2x? -3 +log, [Iog1 (x2 —5x+5)J,
2

where [f] is the greatest integer function, is

[JEE (Main)-2022]

5 5-45 5-6 5++5
M [_\IE’ 2 j (2)[ 2 2 J
5-+/5 5+/5
@) [1, Z= ] ) [1, : J

(1, 44
Let x = sin(2tan~" o) and y:S|n(§tan 15)-”

S:{aeR:y2=1—X}, then 2160‘3 is equal to

[JEE (Main)-2022]
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Inverse Trigonometric Functions

1. Answer (1)

X+Zz
v 2y=x+ d 2tan"y = tan™
y = x+ z and 2tan'y (1_)(2)

- x4z

1-y? 1-xy

= |y2=x]

= X, Yy, zarein GP

X=y=z
2. Answer (1)

y :secsec‘1(\/1+x2):\/1+x2

d_y X

X \1+x?

o).

3. Answer (1)

tan™ y= tan ' x +tan™ [ 2X2 j
1-x

3
3tan' x = tan™' 3X_X2
1-3x

_3x-x°

- 1-3x°
4. Answer (1)

F(x) = tan-" }1 +sinx
1-sinx

x . xV
cos~ —sin~
( 2 2)

X . X 2
COS— +Sin—
_ 2 2}
= tan

tan~" tan[E + ﬁj
4 2

X
= — 4 —
4
= f'(x)—1 and at x ==, f(x)=~
2 6’ 3

So, equation of normal is
i b 27
——=2|X-=<| > y+2x=—
Y¥=3 [ 6) Y 3
Answer (2)

e sin! A, T
. 8N X + COS X—E

_ 2 _\16x°-9

3x 4x
2 64+81
9x16
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Answer (4)
x = sin~'(sin10)

3n-L<10<3n+ZX
2 2

x=3n-10
= 3n—-Xx
» 3n<10<4n
and y = cos™'(cos10) A x
y=4n-10
y—-x=(@4r-10)—3r—-10) ==
Answer (4)

19 n
cot Zcot‘1 14+ 2p
n=1 p=1

19
=cot| Y cot™ (1+n(n+ 1))}

n=1

19
B 4 (n+D=n
= oot r;tan [1+(n+1)n)]

1
—cot| Y (tan""(n+1)—tan™" n)]

©

3>
Il
-

= co’((tan‘1 20 —tan™" 1)

= cot(tan‘( 20-1 D
1+20x1

= cot(tan_1 (BD = cotcot™ (gj = E
21 19 19

Answer (1)

/m:\ =

oot 2

(cot'x = 5) (cot' —=2) >0

cot'x e (o, 2) U (5, ) (i)
But cot~'x lies in (0, m)

From equation (i)

So, cot™'x € (0, 2)

By graph,

X € (cot 2, w)

Visit: www.vishalsiracademy.com for more info

9. Answer (3)

Cos o =

= tana=

wWlh 0w

1
= and tanl3=§

tana —tanp
1+tana - tanp

tan (- B) =

[SSHIEN
|
W=

—
+
Ol

1
13
9

a-p=tan’’ (i) =sin”" (L) —cos™! (&j
13 510 510

10. Answer (4)

cos~'x — cos™ %= o

2
= cos—1[%+\/1—xz.1,1—yTJ=a

= xy+ 1-x2\J4—y? = 2cosa
(xy —2 cosa)? = (1 —x%) (4 —y?)
x2y? + 4cos?o — 4xycoso = 4 — y2 — 4x? + x?
4x? — 4xycosa. + y? = 4sina.
11.  Answer (1)

C4(3) . a(12
—SIin — |+ SIn —_—
5 13

. 435 12 4
=-8SINn | =X———X—
5 13 13 5§

(v xy=0and x2 + y2 < 1)

: _1(—33j . _1[33j
=-sin"'| —| =sin"'| —=
65 65

1(56) Y . 1(56)
= COS — | ==-—SIn -
65 2 65

Email: support@vishalsiracademy.com
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12. Answer (1)

f'(x)=tan™" (m) =tan™’ (tan(E + KD
Ccos X 4 2

T X T T
oot E (—5 Ej in the neighbourhood of x = 1

f0)=0 =c=0
so fy=", 1 1
474 4

13. Answer (1)

f(x)=sin™" ('X,l—%]

X +1

|x|+5
< —<1
X2 +1

x? -|x|-4>=0

(-1 -2 o

|| 1+\/_

T

14. Answer (3)

21— (sin‘1 i +sin”’! i +sin”’ E)
5 3

65

=2n—(tan'1 4, tan™" S, tan™’ E)
3 12

16 63
=2n—| tan™ 63 + cot™ 63]
16 16
=27-|;_E =3_TE
2 2

Visit: www.vishalsiracademy.com for more info

15. Answer (4)

S=tan"’ (%) +tan”’ ; +tant'— 4.

o
+ . + .

tan*1[ 4-3 j+ +tan’1(—11_10 j
1+3-4) 77 1+11-10

= (tan~'2 — tan~"1) + (tan~' 3 —tan~12) +
(tan~'4 — tan~'3) + ..... + (tan™"11 — tan~"10)
=tan"11 — tan™"1

(1)
1+11-1

tan(S) =
16. Answer (3)

1) ()
fmr(BE7) o W?]

=]

I
o,

Simplifying (tan‘ Put x = tan6

_ 1—(1-2sin?0/2
= tan_1 (&“J:tan_1 {(—)JZE

tan0 2sin0/2cos0/2 | 2

tan™" 1+x2 1| tan'x
X 2

2x1— x?

1-2x?

& similarly tan‘1[ ] Put x = sind

= tan™ (
cos 20

Hence required derivative
1

20+ x%) _ \1-%° ‘ B
2 4(1+ x%)
2

] =20 = 2sin"'x

10

1-x x=

N[ =

Email: support@vishalsiracademy.com
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17. Answer (91)

Z k cos™ {3 coskx — 2 sin kx}
= 5 5

Let cosa :Eand sina :i
5 5

k cos™
1

Mo

y= {cosacoskx — sinasinkx}

k

6
Z cos™"(cos(kx +a))

6 6
=Y k kx+a)= Y (kPx+ak)
k=1

k=1

26: 6(7)(13) o1

k=1
18. Answer (1)

tan_1 [;) = tan_1 m
14r+r2 1+ (r+1)r

—tan”! (r+1) —tan'r

n
so 2 tan™

1
(—1 .2 ) =(tan~'2 — tan~")
r=1

+ (tan™'3 —tan~"2) + .......... + (tan”'(n + 1) —
tan="n)
=tan~'(n + 1) — tan™1

a - 1
lim tan tan 1(—J
= now {; 141412

lim tan(tan_1 (n+1)- tan~" 1)

n—oo

= tan(ﬁ—ﬁj =1
2 4

19. Answer (3)
tan( sin”" J—j tan(g) =7
4 4

Let
sin’1@:eand cosG:% :sin@:@:tanezmand 6
= 2(:0329—1:1 :>200$29:g :>00329:ﬂ

2 8 2 8 2 16

= COSQ—g
2 4

Visit: www.vishalsiracademy.com for more info

20.

21.

1
«/7
20 20 7
= 2c0s°—-1=— = 2C0s“—=—
4 4
20 _7 0_7T
— cos 4_83COS4 A
tan9=—
= 4 \/_

Answer (1)

cosec (2 cot™'5 + cos™! (%D

_1( 5 _1( 3
cosec|tan” ' > |+tan” 1| 2
C ( (12)+ (4)]
= cosec tan‘(ﬁj
33

_1[65)] 65
—> C(Cco0sec|cosecC —_— =

56)) 56
Answer (3)
=1 -1 -1
. SinT’x _cos” x _ tan”'y —k (say)
a b c

sin”! x = ak, cos~'x = bk and tan~'y = ck

Now,

1 4, T
Sin X + COS X—E

(a+b)x==
_ s
2(a+b)
Now tan™" y = e
2(a+b)

COS(EJ =cos(2 tan™" y)
ab

2
= cos| cos™! - y2
1+y

[ify > 0]

Email: support@vishalsiracademy.com
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22. Answer (4)

23.

24.

tan1a+tan1b:tan1( a+b j:E
a—ab 4

= a+b+ab=1
= (1+a)(1+b)=2
Given

a2 ad b2 bd
a——+—+...|+|b——+—+...
2 3 2 3

In(1 +a) +In(1 +Db)
= In1+a)(1+b)=In2
Answer (1)

. 1 3x .1 4x . 1
sin” | — |+sin” | — |=sin" ' X
5 5
4l 3x [, 16x% ax [, 9x? | . 4
sin” | —4/1- +—4[1——— |=sin” "X
5 25 5 25

2 2
i 3xv25 — 16x2 + 4xy/25 — 9x ]:Sin_1x

N

25

3xv25 — 16x2 + 4xv/25 — 9x2 = 25x

x = 0 or 3y25-16x2 + 425 -9x2 = 25
Squaring both sides

X2 =

§||—‘ N[ =
N

o~

Answer (1)

cot™'(a)=cot "2+ cot '8 +cot 118+ cot ' 32+...100 terms

=tan™" %+ tan™ 1 +tan”" i +tan”! i +...100 term

8 18 32
100 .1
= tanm —
E 2k?
100 2 & (2k+1)—(2k-1)

=Stan 1=
éan 212 éan 15 (2K —1)(2k 1)

25.

26.

27.

28.

100
= > (tan™(2k+1)~tan ! (2k 1))

=tan-201 — tan™" 1

:tan71@
202
= cot™(1.01)
Hence o = 1.01
Answer (3)
tan™'(x + 1)+ cot™ A =tan” 8
x-1 31
1 -1 -1 8
= tan '(x+1)+tan"(x-1)=tan 31
= tan” N+ =N ) g1 8
T-(x+1)(x-1) 31
X 4
= [
2-x* 31

= 4x2+31x-8=0> x:%orx:—B

1
X = 2 does not satisfy

-32
Hence, sum of possible values of x =-8 = a

Answer (4)

sin”’ {x2+l} +cos™ [x2+l}—1 =x2
3 3
X2+1e{l,i} o) [x2+%}:0 or 1

Hence L.H.S. is always equal to =.

and x2 = © has no solution in [-1, 1].
Answer (1)

cosec'x defined for xe(—w, —1] U [1, ©)

also \({x} >0=>x=Z

f(x) is defined for all non-integer except interval
1. 1]

Answer (4)

X(x+1)>0 (i)
x2+x+1<1

= x2+x<0 ..(ii)
= x2+x=0=>x=0, -1
When x =0 or —1

LHS :g = No solution
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29. Answer (1) 32.

6
2tan”" (%) = tan‘{ A

=tan”’ —180+40 =tan”’ @
21 21

30. Answer (2)
For domain

1+ x 1+ x
—<-1or
X

1+2x 1 34.

= Xe [—%,Oj or x € (0, )

domian x e {—%,Oj u(o, oo)

i.e xe[—%,ooj—{o} 35.

31. Answer (4)
(sin™" x)? = (cos™" x)? = (sin™" x + cos™" x) (sin~" x
—cos' x) = a
= E[E— 2cos™ J =a
2\2

1

i _ 2a
— =—-2C0S 'X=—
2 b

take sine both sides

sin(E —2cos™! x) = sin(z—aj

2 i

- cos(2 cos™ x) = sin(z—aj
T

- 2cos? (cos_1 x) -1= sin(éj
s

— 2x%-1= sin(z—aj

I

Visit: www.vishalsiracademy.com for more info

36.

Answer (1)

. A1+sinx = sin%+cos% and

- X X
1-sinx = sm——cosE

2sin
y(x)= cot™!| —2 | = cot™ (tanij X
2cos£ 2) 2 2
2
ay 1
ax 2
Answer (4)

Range of sinx + cosx for x [0, g} is [1, \/5]

So, M =tan'+/2 and m = tan~"1

1 \/§—1J

= M-m=tan

= tan(M-m)=

Answer (3)

2
: [L");qe[—m 1 and

X

milg =1, 1]
(x—1 x+1
1 1
= X e[—Z, E} and xe(—x, O]U[Z, 00)—{1} and
xe[O, oo)

1/ 1
finally X € {O}U[Z’ 5}

Answer (3)
cos™’ (cos(-5)) = -5+ 2n = a(say)
sin~'(sin6) = 6 — 21 = b(say)

tan'1(tan12) =12 —-4n=c(say)
atb-c=2n-5+6-2n-12+4n
=4n - 11

Answer (3)

2['

3+l

[2]2l'+1
1+ =
3

P 6' P
Let Tk =tan [WJ =tan

=tan

k 2 2 k+1
then S, =Y T, =tan™’ (gj—tan‘1 (gj

r=1

lim Sy = tan™" (%]

k—0

Email: support@vishalsiracademy.com
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37. Answer (2)

1 1 2
_2 =tan —2
2r 1+(4r=1)

tan~" ( 2r+1-(2r-1 J
1+ (2r +1)(2r —1)

- tan”!

tan~"(2r +1) —tan™"(2r —1)

40.

% tan™" (%j = % (tan_1(2r +1)— tan_1(2r - 1))
=1

2r r=1
p = tan”'(101)—tan™"1

o _1( 101-1 )
- 1+101-1

tan p = 51
38. Answer (1)

tan'(2x) + tan~'(3x) = %

j:ﬁ %y
4 T e

X
—1
= tan (1—6x2

jie. 6x2+5x—-1=0
6x-1)(x+1)=0

w= 1
= X" %

Hence A is a singleton set

39. Answer (1)

(as x > 0)

41.

Lettan'x =t e [_—n Ej
2 2

cot‘1x:g—t

2

3
I L (y=32 _3| X _
f(t) =t +(2 tj = f(t) =3t 3(2 t]

Y

fiy=0att=
3 3 3
f(t)|min:“_+“_:“_
64 64 32

Visit: www.vishalsiracademy.com for more info

. Y
Max will occur around t = 5

Range of f(t)= [ﬁ e

kel L T
32'8

Answer (4)

7 ]

x° —5x+6

1<
X2 -9

<ftand X*-3x+2>0, =1

(x=3)2x+1)
x? -9

5(x—3)

>0 >
X% -9

0

Solution to this inequality is

=1

Xe|—,0 -3
|2 )
For x> —=3x+2>0and = 1

3-5 3+\/§}

2 72

X € (—o0, ) U(2, oo)—{

Combining the two solution sets (taking
intersection)

XE[_%A]u(z, w)_{ﬂ7 3+¢§}

2 2

Answer (2)

Givenx*y=x2+y*and (x*1)*1=x*(1*1)
So, (X2 +1)*1=x*2

= (+1p2+1=x2+8

= xX+2x2+2=x2+38

= (xX¥)P+x2-6=0

(X +3)(x-2)=0

Email: support@vishalsiracademy.com
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42. Answer (2)

43. Answer (2)

f(x)=2cos™ x+4cot™ x—3x%® = 2x +10Vx e [-1, 1]
= f(X)=—— T _6x—2<0Vxe[-11]

So, f(x) is decreasing function and range of f(x) is
[f(1), f(=1)], which is [n+5, 5n+9]
Now 4a — b = 4(n + 5) — (5n + 9)
=11-n=
44. Answer (3)

o (9 23]

(3 3 2 4
=C0S | ——+—"—
105 55
(1 b
=cos | = |==
2) 3

45. Answer (1)

sin”"! [ﬁ] +cos™! (ﬁJ tan™ -1
2 2

b 5n_

on_ T
3 6 4
_4n+10n-3n _m
12 12

Visit: www.vishalsiracademy.com for more info

47.

46. Answer (1)

50 1
cot| > tan™! [—2]
= 1+n+n

= cot {% tan_1 (MJJ

p 1+(n+1)n

50

= cot {Z (tan_1(n +1)—tan™’ n)J

n=1

= cot(tan_1 51—tan~" 1)

= cot tan_1[51_1j
1+ 51

= cot | cot™ (§)
50

26
25

Answer (3)

i 2 1
lim 6 tan tan 1[—)
n—c {,221 r2+3r+3

lim 6 tan itan‘1 w
n—w pa 1+(r+2)(r+1)

n—w —

= Im 6tan{ S (tan'1(r+2)—tan'1(r+1))}

= lim 6tan {tan_1(n +2)— tan™"! 2}

n—o

- o[- )
- oon(ar(3)

Email: support@vishalsiracademy.com
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48. Answer (4)

= 50tan(n+tan1(%D+4\/§tan(%tan12ﬁ]

2 i 1

-1<=sin — <1
T 4x° -1

= 50(%}+4x/§tana, where 2a = tan~'22

T .1 T
-—<sin <=
4x2 -1 2 - 2ta—”§‘=2ﬁ )
1-tan“a
1< 1 <1 = 2J2tana+2tana-2v2 =0
S5 s
Ax - = 2J2tan?a +4tana —2tano - 242 =0
1 PN 4x2 . = (2&tana—2)(tana—ﬁ)=0
4x% -1 (n+N2x-1)
= tana=+2 or i
+ - = + \/5
-1 0 A1 1
2 ] = tanoa=—
2 2
XG(_OO, _—1Ju(0)u[l ooj A1) (tanazﬁ doesn't satisfy (I))
2 >
1
= 25+4/2—==29
1 4x% -2 V2
<1 = 1- >0=> >0
4x% -1 4x% -1 4x% -1 50. Answer (2)
( 1 j( 1 J tan[Ztan‘1%+sec‘1§+2tan‘1%J
X+— || Xx——=
V2 V2) 4
1 1
B
~tan| 2tan1| 2_8_ +sec‘1£
PR 2
i P, = P N = 58
7 A "4 S L
-1 -1 1 1 - ] ]
; = = ; =tan| 2tan”' = +tan”" =
Xe(_w —_1}{—_1 1JU(L oo) 2 T2
V2 22 V2 =tan tan_1i1+tan_11
From (1) & (2), 1_§
-1 1 0 [ 13 11
X e —w,ﬁ % 3,00 v {0} =tan|tan~ Z+tan_ E}
49. Answer (29) 3 . 1 5
1 1 = tan| tan™" 4 32 =tan tan_1%
50tan| tan”'—+2tan"'| —|+2tan”"(2) 1-= 2
2 2 L 8 8
t *1
+4\/§tan( a; (Zx/E)J :tan[tan‘1 2]:2

Visit: www.vishalsiracademy.com for more info Email: support@vishalsiracademy.com
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51. Answer (12)
cos(sin‘1 (xcot(tan‘1 (cos(sin‘1))))) =k

= cos(sin’1 (xcot(tan’1 m)n —k

5,2
R e S
1-x2

2
= 1_2)(2 = k?
1-x

k? -1 o
2_ _ —_—
X [k2—2] 0___B

and %z 1 .2)
k? -2
[k2 _1](_1):_5
= K? =1
3

Visit: www.vishalsiracademy.com for more info

52.

53.

54.

Answer (2)

2

1< X —4x+2£1
X% +3

= x2_3<x?_-4x+2<x*+3

= 2x2_4x+5>0 & —4x<1

R & x>——
X € y)

1
So domain is [—Z 00].
Answer (1)
cos'x—2sin"'x = cos™"2x

For Domain : x e [_—1 1}
2 2

cos 'x— 2(% —cos™! xj =cos ' (2x)

= cos 'x+2cos'x = + cos'2x
= cos(3cos'x) = - cos(cos"2x)
= 4x3=x

1
=] + —
=1 4 O,_2

Answer (3)
f(x)=tan"(sinx—-cosx), [0, ]

Let g(x)=sinx—cosx

=4/2sin x—E andx—Ee _—n, 3—“
4 4 4 4

g(x)e[-1 V2]
and tan~"x is an increasing function
f(x)e [tan‘1 (-1),tan™ \/5]
T -1
—-—,t 2
[ T tan f}
Sumof f, and f, =tan"'2-

r
4

()
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55. Answer (3)
) [ cos20>0as 20 e (0, ED
X< -3x+ 2} 2

f(x)=sin‘1[ -
= sind0 = 2. 2x\1-x? (1-2x?)

X +2x+7
X2 (1 o2
X2 42x+7 =4xvl-x (1_2X )

2 57. Answer (3)

X —3x+2<1

X2 42x+7 -1<2x?-3<2 log (x?>-5x+5)>0
2

X2 - 3x+2<x%2+2x+7

org<2x2<5 0<x2-5x+5<1

5x>-5
, 5
x>-1 (i) or1SX2<E x> —5x+5>08&x% -5x+4<0
x2—3x+2>_1 5
2 4ox+7 xe[—\/;—q Xe[_w’S—«/gJU(5+«/§,Ooj
2 2
X2 -3x+2>-x%-2x-7
2 5
2x° -x+92>0 S 2 & xe (-, 1)U (4, »)
xeR ()] - | )
Taking intersection
(i) ~ (i),
Domain € [-1, «0) XG['], 5—\/§j
56. Answer (2) 2
4 » 58. Answer (130)
Let Sn_x_cos X=k:sin‘1x+cos_1x=k(oc+B) ) 2
x =sin(2tan" o) = i
(2tan”a) === .)
s
= o+Bf=—.
2k and y = sin [1tan1 i) = sin(sin1 ij -1
27" 3 )5
2r o 2na .
Now. = =4ko =4sin” ' x
’(X,+B l NOW, y2=1—X
2k
1_1_ 200
Here sin[zrC aj = sin (4sin”" x) 5 1+a’
a+p
= 1+0? =5+5a% -10a
1 b1
in"x=0 - Xe€|0,—=|=>0¢€|0,— = 202 - =
Letsin"x=0 - E( \/5] G( ‘J 20° -50+2=0
= x=sind oc=2,1
2

= cosf=v1-x? ]
o 2. 160° =16x2° +16x—
2

aeS

= sin20=2x-V1-x2

=130

= 00820 = 1-4x2(1-x%) =(2x2 — 12 =1-2x°

o

Visit: www.vishalsiracademy.com for more info Email: support@vishalsiracademy.com




