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1 (c)

Since, tan―1𝑥 and cot―1𝑥 exists for all 𝑥 ∈  R and cos―1(2 ― 𝑥) exists,   if ―1 ≤ 2 ― 𝑥 ≤ 1∴ tan―1𝑥 ― cot―1𝑥 = cos―1(2 ― 𝑥)
Is possible only if 1 ≤ 𝑥 ≤ 3.

Thus the solution of given equation is [1, 3].

2 (a)

Since, 0 ≤ cos―1 (𝑥2

2
+ 1 ― 𝑥2 1 ― 𝑥2

4
) ≤ 𝜋

2

Because cos―1𝑥 is in first quadrant when 𝑥 is positive

And cos―1 𝑥
2
― cos―1𝑥 ≥ 0

So, cos―1 𝑥
2
≥ cos―1𝑥

Also, |𝑥
2
| ≤ 1,|𝑥| ≤ 1⇒|𝑥| ≤ 1

3 (b)

We have,

tan―1(𝑥 + 1) + tan―1(𝑥 ― 1) = tan―1 ( 8

31)⇒ tan―1 { 2𝑥
1 ― (𝑥2 ― 1)

} = tan―1 ( 8

31)⇒ 2𝑥
2 ― 𝑥2

=
8

31⇒8𝑥2 + 62𝑥 ― 16 = 0⇒(4𝑥 ― 1)(𝑥 + 8) = 0⇒𝑥 =
1

4
, ― 8

4 (b)

3 sin―1
2𝑥

1 + 𝑥2
― 4 cos―1 1 ― 𝑥2

1 + 𝑥2
+ 2 tan―1

2𝑥
1 ― 𝑥2

=
𝜋
3

On putting 𝑥 = tanθ, we get

3 sin―1 ( 2 tanθ
1 + tan2θ) ― 4 cos―1 (1 ― tan2θ

1 + tan2θ) + 2 tan―1 ( 2 tanθ
1 ― tan2θ) =

𝜋
3⇒3 sin―1( sin 2θ) ― 4 cos―1(cos 2θ) + 2 tan―1( tan 2θ) =

𝜋
3
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⇒3(2θ) ― 4(2θ) + 2(2θ) =
𝜋
3⇒6θ ― 8θ + 4θ =

𝜋
3⇒θ =

𝜋
6
⇒ tan―1𝑥 =

𝜋
6⇒𝑥 = tan

𝜋
6
⇒𝑥 =

1

3

5 (b)

Given that, 𝑥2 + 𝑦2 + 𝓏2 = 𝑟2

Now, tan―1 (𝑥𝑦𝓏𝑟) + tan―1 (𝑦𝓏𝑥𝑒) + tan―1 (𝑥𝓏𝑦𝑟)

= tan―1 [
𝑥𝑦𝓏𝑟 +

𝑦𝓏𝑥𝑟 +
𝑥𝓏𝑦𝑟 ― 𝑥𝑦𝓏𝑟3

1 ― (𝑥2 + 𝑦2 + 𝓏2𝑟2 ) ]
= tan―1 [

𝑥𝑦𝓏𝑟 +
𝑦𝓏𝑥𝑟 +

𝑥𝓏𝑦𝑟 ― 𝑥𝑦𝓏𝑟3

1 ― 𝑟2𝑟2
]

= tan―2∞ =
𝜋
2

6 (d)

We have, (sin―1𝑥)3 + ( cos―1𝑥)3

= (sin―1 + cos―1𝑥)3 ― 3 sin―1𝑥 cos―1𝑥 ( sin―1𝑥 + cos―1𝑥)
=
𝜋3

8
― 3( sin―1𝑥 cos―1𝑥) 𝜋

2

=
𝜋3

8
― 3𝜋

2
sin―1𝑥(

𝜋
2
― sin―1𝑥)

=
𝜋3

8
― 3𝜋

2
sin―1𝑥 +

3𝜋
2

( sin―1𝑥)2

=
𝜋3

8
+

3𝜋
2

[(sin―1𝑥)2 ― 𝜋
2

sin―1𝑥]

=
𝜋3

8
+
3𝜋
2 [(sin―1𝑥)2 ― 𝜋

2
sin―1𝑥 +

𝜋2

16
― 𝜋2

16]

=
𝜋3

8
+
3𝜋
2 [(sin―1𝑥 ― 𝜋

4
)

2

] ― 3𝜋3

32

=
𝜋3

32
+
3𝜋
2

(sin―1𝑥 ― 𝜋
4

)
2

∴  The least value is 
𝜋3

32

Since, (sin―1𝑥 ― 𝜋
4

)2 ≤ (3𝜋
4

)2∴  The greatest value is  
𝜋3

32
+

9𝜋2

16
×

3𝜋
2

=
7𝜋3

8

7 (d)
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Hence, the line 𝑥 = 1 is a tangent to the function. 

8 (c)

Let sin―1𝑥 = 𝜃. Then, 𝑥 = sin𝜃 and 1 ― 𝑥2 = cos𝜃
Now,―1 ≤ 𝑥 ≤ ― 1

2
⇒― 1 ≤ sin𝜃 ≤ ― 1

2
⇒―𝜋

2
≤ 𝜃 ≤ ― 𝜋

4∴ sin―1 (2𝑥 1 ― 𝑥2) = sin―1( sin2𝜃 ) = sin―1 ( ― sin(𝜋 + 2𝜃))

= sin―1 (sin( ―𝜋 ― 2𝜃))

= ―𝜋 ― 2𝜃 [ ∵ ― 𝜋
2
≤ 𝜃 ≤ ― 𝜋

4
⇒―𝜋

2
≤―𝜋 ― 2𝜃 ≤ 0]

= ―𝜋 ― 2 sin―1𝑥
9 (a) θ = tan―1 𝑎(𝑎 + 𝑏 + 𝑐)𝑏𝑐 + tan―1 𝑏(𝑎 + 𝑏 + 𝑐)𝑐𝑎 + tan―1 𝑐(𝑎 + 𝑏 + 𝑐)𝑎𝑏
Let 𝑠2 =

𝑎 + 𝑏 + 𝑐𝑎𝑏𝑐
Hence, θ = tan―1 𝑎2𝑠2 + tan―1 𝑏2𝑠2 + tan―1 𝑐2𝑠2

= tan―1(𝑎𝑠) + tan―1(𝑏𝑠) + tan―1(𝑐𝑠)
= tan―1 [ 𝑎𝑠 + 𝑏𝑠 + 𝑐𝑠 ― 𝑎𝑏𝑐𝑠3

1 ― 𝑎𝑏𝑠2 ― 𝑎𝑐𝑠2 ― 𝑏𝑐𝑠2]
Hence, tanθ = [𝑠[𝑎 + 𝑏 + 𝑐) ― 𝑎𝑏𝑐𝑠2]

1 ― (𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎)𝑠2]

= [𝑠[(𝑎 + 𝑏 + 𝑐) ― (𝑎 + 𝑏 + 𝑐)]

1 ― 𝑠2(𝑎𝑏 + 𝑏𝑐 + 𝑐𝑎) ] = 0

10 (a)

We have,𝜃 ∈ [4 𝜋, 5 𝜋]⇒― 4 𝜋 + 𝜃 ∈ [0, 𝜋]
Also,

cos( ― 4 𝜋 + 𝜃) = cos(4 𝜋 ― 𝜃) = cos𝜃∴ cos―1( cos𝜃 ) = cos―1{ cos( ― 4 𝜋 + 𝜃) } = ―4 𝜋 + 𝜃
11 (c)

Given,  sin―1𝑥 = 2 sin―1𝑎
Since,           ― 𝜋

2
≤ sin―1𝑥 ≤ 𝜋

2⇒       ― 𝜋
2
≤ 2 sin―1𝑎 ≤ 𝜋

2⇒       ― 𝜋
4
≤ sin―1𝑎 ≤ 𝜋

4

__

y

y'

x x'
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⇒      sin ( ― 𝜋
4

) ≤ 𝑎 ≤ sin
𝜋
4⇒       ― 1

2
≤ 𝑎 ≤ 1

2∴                      |𝑎| ≤ 1

2

12 (b)

We have,

sin―1𝑥 + sin―12𝑥 =
𝜋
3⇒ sin―12𝑥 =

𝜋
3
― sin―1𝑥⇒2𝑥 = sin (

𝜋
3
― sin―1𝑥)⇒2𝑥 =

3

2
cos( sin―1𝑥 ) ― 1

2
sin (sin―1𝑥)⇒2𝑥 =

3

2
× 1 ― 𝑥2 ― 𝑥

2⇒5𝑥
2

=
3

2
1 ― 𝑥2⇒25𝑥2 = 3 ― 3𝑥2⇒𝑥 =±

1

2
3

7
⇒𝑥 =

1

2
3

7
        [ ∵ RHS > 0  ∴ 𝑥 > 0]

13 (c)

Since, 2sin―1 = sin―1(2𝑥 1 ― 𝑥2)

Range of right hand side is [ ― 𝜋
2

,
𝜋
2

] ⇒―𝜋
2
≤ 2 sin―1𝑥 ≤ 𝜋

2⇒𝜋
4
≤ sin―1𝑥 ≤ 𝜋

4⇒𝑥 ∈ [ ― 1

2
,

1

2]
14 (c)

cos―1𝑥 + cos―1𝑦 + cos―1𝓏 = 𝜋⇒ cos―1 (𝑥𝑦 ― 1 ― 𝑦2 1 ― 𝑥2) = 𝜋 ― cos―1𝓏⇒𝑥𝑦 ― 1 ― 𝑥2 1 ― 𝑦2 = cos (𝜋 ― cos―1𝓏)⇒𝑥𝑦 ― 1 ― 𝑥2 1 ― 𝑦2 = ―𝓏⇒𝑥𝑦 + 𝓏 = 1 ― 𝑥2 1 ― 𝑦2

On squaring both sides, we get𝑥2𝑦2 + 𝓏2 + 2𝑥𝑦𝓏 ― 1 ― 𝑥2 ― 𝑦2 + 𝑥2𝑦2⇒𝑥2 + 𝑦2 + 𝓏2 = 1 ― 2𝑥𝑦𝓏
15 (b)

cot (cosec―1
5

3
+ tan―1

2

3) = cot (tan―1
3

4
+ tan―1

2

3)
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                                                 = cot tan―1 [
3

4
+

2

3

1 ― 1

2
]

                                                 = cot [tan―1 (17

6 )]
                                                 =

6

17
16 (b)

We have, sin―1𝑥 + sin―1𝑦 = 𝜋 ― sin―1𝓏
or𝑥 1 ― 𝑦2 +𝑦 1 ― 𝑥2 = 𝓏
or𝑥2(1 ― 𝑦2) = 𝓏2 + 𝑦2(1 ― 𝑥2) ―2𝑦𝓏 (1 ― 𝑥2)

or(𝑥2 ― 𝓏2 ― 𝑦2)2
= 4𝑦2𝓏2(1 ― 𝑥2)

or𝑥4 + 𝑦4 + 𝓏4 ―2𝑥2𝓏2 +2𝑦2𝓏2 ―2𝑥2𝑦2 +4𝑥2𝑦2𝓏2 ―4𝑦2𝓏2 = 0

or𝑥4 + 𝑦4 + 𝓏4 +4𝑥2𝑦2𝓏2 = 2(𝑥2𝑦2 + 𝑦2𝓏2 + 𝓏2𝑥2)∴  𝑘 = 2

17 (b)

Given,  tan―1𝑥 + tan―1𝑦 + tan―1 𝑧 = 𝜋⇒            tan―1 ( 𝑥 + 𝑦 + 𝑧 ― 𝑥𝑦𝑧
1 ― 𝑥𝑦 ― 𝑦𝑧 ― 𝑧𝑥) = 𝜋⇒                            
𝑥 + 𝑦 + 𝑧 ― 𝑥𝑦𝑧

1 ― 𝑥𝑦 ― 𝑦𝑧 ― 𝑧𝑥 = 0⇒                                          𝑥 + 𝑦 + 𝑧 = 𝑥𝑦𝑧
18 (b)

Since, 1 radian =
7𝜋
22∴   12 radian =

7𝜋
22

× 12 =
42𝜋
11

= 4𝜋 ― 2𝜋
11

And 14 radian =
7𝜋
22

× 14 =
49𝜋
11

                     = 4𝜋 +
5𝜋
11∴  cos―1( cos 12) ― sin―1( sin 14 )

        = cos―1 cos (4𝜋 ― 2𝜋
11) ― sin―1 [sin (4𝜋 +

5𝜋
11)]

       = cos―1 cos (2𝜋11) ― sin―1 (sin
5𝜋
11)

       = 4𝜋 ― 12 ― (14 ― 4𝜋) = 8𝜋 ― 26

19 (b)

Let sin―1𝑥 = 𝜃. Then, 𝑥 = sin𝜃
Also,

1

2
≤ 𝑥 ≤ 1⇒ 1

2
≤ sin𝜃 ≤ 1⇒ 𝜋

6
≤ 𝜃 ≤ 𝜋

2
⇒𝜋

2
≤ 3𝜃 ≤ 3 𝜋

2
Now,
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sin―1(3𝑥 ― 4𝑥3)

= sin―1( sin3𝜃 )

= sin―1 (sin(𝜋 ― 3𝜃))

= 𝜋 ― 3𝜃  [ ∵ 𝜋2 ≤ 3𝜃 ≤ 3 𝜋
2

⇒― 𝜋
2
≤ 𝜋 ― 3𝜃 ≤ 𝜋

2]
= 𝜋 ― 3 sin―1𝑥
20 (c)

cos(4095°) = cos(45 × 90° + 45°)

                       = ― sin 45°

                    = ― sin
𝜋
4

                    = sin ( ― 𝜋
4

)∴   sin―1{ cos(4095°) }

                   = sin―1 sin ( ― 𝜋
4

)

                  = ― 𝜋
4
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ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10

A. C A B B B D D C A A

Q. 11 12 13 14 15 16 17 18 19 20

A. C B C C B B B B B C
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