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1 (b)

We have, Σ𝑥1 = sin 2β,Σ𝑥1𝑥2 = cos 2β, Σ𝑥1𝑥2𝑥3 = cosβ and 𝑥1𝑥2𝑥3𝑥4 = ― sinβ∴ tan―1𝑥1 + tan―1𝑥2 + tan―1𝑥3 + tan―1𝑥4

= tan―1 ( Σ𝑥1 ― Σ𝑥1𝑥2𝑥3

1 ― Σ𝑥1𝑥2 + 𝑥1𝑥2𝑥3𝑥4
)

= tan―1 ( sin2β ― cosβ
1 ― cos 2β ― sinβ)

= tan―1 ((2 sinβ ― 1) cosβ
sinβ(2 sinβ ― 1) )

= tan―1( cotβ)

= tan―1 (tan (
𝜋
2
― β)) =

𝜋
2
― β

2 (d)

tan―1 (tan𝑥
4 ) + tan―1 ( 3 sin2𝑥

5 + 3 cos2𝑥)

= tan―1 (tan𝑥
4 ) + tan―1 (

6 tan𝑥
1 + tan2𝑥

5 +
3(1 ― tan2𝑥 )

1 + tan2𝑥 )
= tan―1 (tan𝑥

4 ) + tan―1 ( 6 tan𝑥
8 + 2 tan2𝑥)

= tan―1(tan𝑥
4 ) + tan―1 ( 3 tan𝑥

4 + tan2𝑥)

= tan―1 (
tan𝑥

4
+

3 tan𝑥
4 + tan2𝑥

1 ― 3 tan2𝑥
4(4 + tan2𝑥))(as|tan𝑥

4
∙ 3 tan𝑥

4 tan2𝑥| < 1)
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= tan―1 (16 tan𝑥 + tan3𝑥
16 + tan2𝑥 )

= tan―1( tan𝑥) = 𝑥
4 (c)

Let cos―1𝑥 = 𝜃. Then, 𝑥 = cos𝜃
Also,―1 ≤ 𝑥 ≤ 0⇒― 1 ≤ cos𝜃 ≤ 0⇒ 𝜋

2
≤ 𝜃 ≤ 𝜋

Now,

cos―1(2𝑥2 ― 1) = cos―1( cos2𝜃 ) = cos―1(2𝜋 ― 2𝜃)
= 2 𝜋 ― 2𝜃[ ∵ 𝜋2 ≤ 𝜃 ≤ 𝜋⇒𝜋 ≤ 2𝜃 ≤ 2 𝜋⇒0 ≤ 2 𝜋 ― 2𝜃 ≤ 𝜋 ]
= 2 𝜋 ― 2 cos―1𝑥
5 (b) ∴ cos―1

3

5
― sin―1

4

5
= cos―1𝑥⇒ sin―1

4

5
― sin―1

4

5
= cos―1𝑥⇒ cos―1𝑥 = 0⇒𝑥 = cos 0 = 1∴ 𝑥 = 1

6 (d)

We have,

sec―1𝑥 = cosec―1𝑦⇒ cos―1
1𝑥 = sin―1

1𝑦∴ cos―1
1𝑥 + cos―1

1𝑦 = sin―1
1𝑦 + cos―1

1𝑦 =
𝜋
2

8 (c)

Let sin―1𝑥 = 𝜃. Then, 𝑥 = sin𝜃
Also,―1 ≤ 𝑥 ≤ ― 1

2⇒― 1 ≤ sin𝜃 ≤ ― 1

2
⇒―𝜋

2
≤ 𝜃 ≤ ― 𝜋

6
⇒― 3𝜋

2
≤ 3𝜃 ≤ ― 𝜋

2
Now,

sin―1(3𝑥 ― 4𝑥3)

= sin―1( sin3𝜃 )

= sin―1( ― 𝜋 ― 3𝜃)
= ―𝜋 ― 3𝜃[ ― 3𝜋

2
≤ 3𝜃(2⇒ ― 𝜋

2
≤―𝜋 ― 3𝜃 ≤ 𝜋

2
)]

= ―𝜋 ― 3 sin―1𝑥
9 (d)

We have,
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tan
6𝜋
15

― tan
𝜋

15

1 + tan
6𝜋
15

tan
𝜋

15

= tan
𝜋
3

⇒ tan
6𝜋
15

― tan
𝜋

15
= 3 + 3tan

6 𝜋
15

tan
𝜋

15⇒ tan
2𝜋
5

― tan
𝜋

15
― 3tan

2 𝜋
5

tan
𝜋

15
= 3

10 (a)

tan {cos―1 ( ― 2

7) ― 𝜋
2} = tan {𝜋 ― cos―1 (2

7) ― 𝜋
2}

                                          = tan {𝜋2 ― cos―1 (2

7)}
                                          = tan {sin―1

2

7}

                                          = tan {tan―1 ( 2

3 5)} =
2

3 5

11 (a)

sin [sin―1 (1

3) + sec―1(3)] + cos [tan―1 (1

2) + tan―1(2)]

= sin [sin―1 (1

3) + cos―1 (1

3)]
+cos [tan―1 (1

2
) + cot―1 (1

2
)]

                   = sin
𝜋
2

+ cos
𝜋
2

[ ∵ sin―1𝑥 + cos―1𝑥 =
𝜋
2

and tan―1𝑥 + cot―1𝑥 =
𝜋
2]

                 = 1

12 (a)

Let tan―1𝑥 = 𝜃. Then, 𝑥 = tan𝜃
Also,― 1

3
< 𝑥 <

1

3⇒ 1

3
< tan𝜃 <

1

3
⇒― 𝜋

6
< 𝜃 <

𝜋
6
⇒―𝜋

2
< 3𝜃 <

𝜋
2

Now,

tan―1 (3𝑥 ― 𝑥3

1 ― 3𝑥2) = tan―1( tan3𝜃 )

⇒ tan―1 (3𝑥 ― 𝑥3

1 ― 3𝑥2) = 3𝜃  [ ∵ ― 𝜋
2

< 3𝜃 <
𝜋
2

]
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⇒ tan―1 (3𝑥 ― 𝑥3

1 ― 3𝑥2) = 3 tan―1𝑥
13 (b)

Let cos―1 (4

5
) = 𝜃. Then, cos𝜃 =

4

5∴ sin (1

2
cos―1

4

5) = sin
𝜃
2

= 1 ― cos𝜃
2

= 1 ― 4

5
2

=
1

10

14 (a)

tan―12𝑥 + tan―13𝑥 =
𝜋
4⇒3𝑥 + 2𝑥

1 ― 6𝑥2
=
𝜋
4⇒5𝑥 = 1 ― 6𝑥2⇒6𝑥2 + 5𝑥 ― 1 = 0⇒𝑥 = ―1,

1

6
But when 𝑥 = ―1,

tan―12𝑥 = tan―1( ―2) < 0

And tan―13𝑥 = tan―1( ―3) < 0

This value will not satisfy the given equation 

Hence, 𝑥 =
1

6

15 (c)

sin―1
4

5
+ 2 tan―1

1

3
= sin―1

4

5
+ tan―1

2(1

3)

1 ― (1

2)
2

= sin―1
4

5
+ tan―1

3

4
= sin―1

4

5
+ cos―1

4

5
=
𝜋
2

[ ∵ sin―1𝑥 + cos―1𝑥 =
𝜋
2]

16 (a)

Given equation is

2 cos―1𝑥 + sin―1𝑥 =
11𝜋

6⇒ cos―1𝑥 + ( cos―1𝑥 + sin―1𝑥) =
11𝜋

6⇒ cos―1𝑥 +
𝜋
2

=
11𝜋

6⇒ cos―1𝑥 =
4𝜋
3

Which is not possible as cos―1𝑥 ∈ [0, 𝜋].

17 (c)
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cos―1 (cos
5𝜋
3 ) + sin―1 (cos

5𝜋
3 )

     = cos―1 (cos
5𝜋
3 ) + sin―1 [sin (𝜋2 ― 5𝜋

3 )]
    =

5𝜋
3

+
𝜋
2
― 5𝜋

3
=
𝜋
2

Alternate

Since,  cos―1𝑥 + sin―1𝑥 =
𝜋
2∴  cos―1 (cos

5𝜋
3 ) + sin―1 (sin

5𝜋
3 ) =

𝜋
2

18 (d)

sin―1 (
3

2 ) ― sin―1 (1

2) =
𝜋
3
― 𝜋

6
=
𝜋
6

= 30°

19 (c)

We have,

sin―1𝑥 + sin―1(1 ― 𝑥) = cos―1𝑥⇒ sin {sin―1𝑥 + sin―1(1 ― 𝑥)} = sin( cos―1𝑥 )⇒𝑥 1 ― (1 ― 𝑥)2 + 1 ― 𝑥2(1 ― 𝑥) = 1 ― 𝑥2⇒𝑥 1 ― (1 ― 𝑥)2 = 𝑥 1 ― 𝑥2⇒𝑥 = 0or, 2𝑥 ― 𝑥2 = 1 ― 𝑥2⇒𝑥 = 0 or 𝑥 =
1

2
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ANSWER-KEY

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

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

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

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