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Question 1: A value of x satisfying the equation sin[cot™(1 + x)] = cos[tan"x], is:
(a) % (b) -1 (c)o (d)-1/2
Answer: (d)

Solution:

Given equation is: sin[cot™(1 + x)] = cos[tan"'x]
Letcot™(1+x)]=a=>cota=1+x..(1)

And tanx =b=>x=tanb ...(2)

Solve (1) for a in terms of sin function:

cota=1+x

We know, cosec a = V(1+cot?a) = V(1 + (1 +x)? = V(x? + 2x + 2)
Also, sin a = 1/cosec a

=> sina= 1/V(x*>+2x +2)

Ora=sin[1/V(x? + 2x + 2)]

Solve (2) for b in terms of cos function:

x=tanb

We know, sec b = V(1+tan?b) = V(1+x?)

Also, cos b = 1/sec b = 1/v(1+x?)

Or b = cos[1/V(1+x?)]

Given equation =>

sin(sin"1[1/ V(x? + 2x + 2)]) = cos[cos ™ (1/V(1+x?))]
=>1/V(x?* + 2x + 2) = 1/V(1+x?)

Squaring both sides and solving, we get

2x =-1

Orx=-1/2

Question 2: Let f(x) = (sin(tan*x) + sin(cot*x))? - 1, where |x| > 1. If dy/dx = 1/2 d/dx(sin-1(f(x))) and
y(V3) = /6, then y(-V3) is equal to
(a) /3 (b) 2rt/3 (c)-m/6 (d) /7

Solution:

f(x) = (sin(tan"'x) + sin(cot™x))? - 1

Let tan'}(x) = A where A € (-t/2, -t/4) U (1i/4, t/2)
=> (sin(tan"'x) + sin(cotx))? — 1 = (sinA + cosB)? — 1
=1+2sinAcosA-1

=sin 2A

= 2x/(1+x3)

Given that, dy/dx = (1/2) d/dx(sin"%(f(x)))

=> dy/dx = -1/(1+x?) for |x| > 1

(x>1andx<-1)

To find the value of y(-v3), integrate dy/dx. To integrate the expression, interval should be continuous.
So we have to integrate the expression in both the intervals.
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=>y = -tan'x + ¢; for x>1 and y = -tanx + c; for x< -1
For x> 1, c1 = /2 [because y(V3) = /6]

But c; can't be determined as no other information is given for x < -1, so can't determine the value of
c2. Therefore, all the options can be true.

Question 3: If a =3 sin"}(6/11) and B = 3 cos™ (4/9) where the inverse trig functions take only the
principal values, then the right option is

(a) cosp>0 (b) cos(a+B)>0 (c)sinB<0 (d) cosa <0

Answer: (d)

Solution:

a=3sin?(6/11) and B =3 cos™ (4/9)
As 6/11>1/2 =>sin (6/11) > sin™! (1/2)
=> 3 sin’! (6/11) > 3sin’t (1/2) = /2
Therefore, a > /2

and cosa <0

Question 4: If f'(x) = tan}(sec x + tan x), -1/2 < x < /2, and f(0) = 0 then f(1) is equal to
(a) (m+1)/4 (b) (m+2)/4 (c) % (d) (-1)/4
Answer: (a)

Solution:
f'(x) = tan'!(sec x + tan x) = tan"}(1/cosx + sin x/cos x) = tan*[(1+sin x)/cos X]
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f'(x) =tan tan(4+2)]

f'(x) = /4 + x/2

=>f(x) = (t/4) x + x*/4 + ¢
Atf(0)=0=>c=0

At f(1) =mn/4 + 1/4 = (n+1)/4
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Question 5: The value of

tan_l[\h +22 + \,"1 —sz

\JL1+:c2 —\fl—:rz

|x| <1/2, x#0, is equal to
(a) /4 + (1/2) cosx?

(b) /4 + cos™x?

(c) /4 - (1/2) cosix?

(d) /4 - cosix?

Answer: (a)

Solution: Let x? = cos 2A => A = (1/2) cos™ (x?) ...(1)

v1+cos 2A+41 cos 24
V1+eos 2A—/1-cos 24

tan 1|

114 2e08? Aa/2sin? A ]
vV 2cos? A—2sin? A

= tan

1 xf?cos_;i—«.fisin_;l]

stan A sind

1+tan A ]
1-tan A

= tan 1 |

We know, tan /4 = 1, using in above equation, we get
=tan’(tan(rt/4 + A))

=1/4 + A

Using (1)

=1/4 + (1/2) cos}(x?)

Question 6: Find the value of x satisfying the equation sin[cot™}(1+x)] = cos[tanx], is
(a)-1/2 (b) -1 (c)o (d) %

Answer: (a)
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Solution:
We know, cot? x =sin! [1/V(1+x?)] ...(1)

Also, we know
tan x = cos [1/V(1+x?)]

=> sin[sin ITI_IJT] = cos(tan 'z) ..(2)

Using above result, given equation become,

(2)=> sin[sin lﬁ] = cos[cos 1ﬁ]
|
or I+(1+x)* —  /1+a?

[As sin't (sin A) = A € (-i/2, 1/2) and cos-1(cos A) = A € [0, 1] ]
Solving above equation, we get

1+(1+x)?=1+x2

orx=-1/2

Question 7: The value of

cot[S 2 , cot 1(1 + 3 2k)] s

L& svn= L al=1

(@)23/25  (b) 25/23 (c)23/24 (d)24/23
Answer: (b)

Solution:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BY J U,S JEE Main Maths Previous Year Questions With Solutions on
m Inverse Trigonometric Functions

The Learning App

cot[Y 20, cot (1 + Y, 2k)]

= cot[ZiiI cot 1+ 2 x ”r‘nz_l*]]
= cot[Y2 ot 1(n2 + n+ 1)]

. 23 11

- cot[2n=l tan 1(12”{1_’:” }]

= cot[Y 2 tan '(n+ 1)-tan 'n]

= cot[tan 1(24)—tcm L(1)]

_ 123

= cot[tan -~ 5]
_ 1256,

= cot[cot * 53]

=25/23

Question 8: Let f: [0, 4mt] -> [0, it] be defined by f(x) = cos™(cos x). The number of points x € [0, 4n]
satisfying the equation f(x) = (10-x)/10 is

(a)1 (b) 2 (c)3 (d) None of these

Answer: (c)

Solution:
Draw graph for f(x) = cos™*(cos x) and f(x) = (10-x)/10
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n4 y = cos™ (cos x

] 1
n/2 n 3n/2 2m 5m/2 3m 10 an

_ 10x .
=90 770

Both the equations intersect at three different points, so the number of solutions be 3.

Question 9: Let f(x) = x cos*(sin(-|x])), x € (-n/2, n/2) then which of the following is true?
(a) f'(0) = -m/2

(b) f'is decreasing in (-t/2, 0) and increasing in (0, 1t/2)

(c) fis not differentiable at x =0

(d) f"is increasing in (-t/2, 0) and decreasing in (0, 1t/2)

Answer: (b)

Solution:

f(x) = x cos(sin(-|x|)) (Given)

=> f(x) = x cos}(-sin(|x|))

[As sine is an odd function]

=>f(x) = x [t - cos™(sin(|x]))
=>f(x) = x [t - (/2 - sin(sin(]|x]))
=> f(x) = x(1t/2 + |x])

o flp) — (5 +x) =0
/(@) {.r( z) =<0

e = ]

Y

- ({177 121

€T
£I

Therefore, f'(x) is decreasing (-i/2, 0) and increasing in (0, 1/2).
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