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1 (a)

Here, 𝑌 = {7, 11, …,∞}
Let    𝑦 = 4𝑥 + 3⇒𝑦 ― 3

4

Inverse of 𝑓(𝑥) is

               𝑔(𝑦) =
𝑦 ― 3

4
2 (b)

We have,𝑓(𝑥) = cos( sin𝑥 ) + sin( cos𝑥 )

We observe that 𝑓(𝑥) is not defined in (𝜋/2, 3 𝜋/2) and it is aperiodic function with period 2 𝜋. So, 

let us consider the internal [ ― 𝜋/2, 𝜋/2] as it domain. Further, since 𝑓(𝑥) is an even function. So, we 

will consider 𝑓(𝑥) defined on [0, 𝜋/2] only.

Clearly, cos( sin𝑥 ) and sin( cos𝑥 ) are decreasing functions on [0, 𝜋/2]
Range (𝑓) = [𝑓(

𝜋
2

),𝑓(0)] = [ cos 1,1 + sin 1]

4 (c)

We have,

log𝑥 > 1  for all 𝑥 ∈ (𝑒,∞)⇒log(log𝑥) > 0 for all 𝑥 ∈ (𝑒,∞)⇒𝑓(𝑥) ― log [log(log𝑥)] ∈ ( ― ∞,∞) for all 𝑥 ∈ (𝑒, ∞)
Also, 𝑓 is one-one. Hence, 𝑓 is both one-one and onto

5 (a)

Given, 𝑓(𝑥) = 𝑥2 ―3

Now,     𝑓( ―1) = ( ―1)2 ―3 = ―2⇒    𝑓𝑜𝑓( ―1) = 𝑓( ―2) = ( ―2)2 ― 3 = 1⇒       𝑓𝑜𝑓𝑜𝑓( ―1) = 𝑓(1) = 12 ― 3 = ―2

Now,      𝑓(0) = 02 ―3 = ―3⇒   𝑓𝑜𝑓 (0) = 𝑓( ―3) = ( ―3)2 ― 3 = 6⇒    𝑓𝑜𝑓(0) = 𝑓(6) = 62 ― 3 = 33

Again,   𝑓(1) = 12 ―3 = ―2⇒       𝑓𝑜𝑓(1) = 𝑓( ―2) = ( ―2)2 ― 3 = 1⇒    𝑓𝑜𝑓𝑜𝑓( ―1) + 𝑓𝑜𝑓𝑜𝑓(0) + 𝑓𝑜𝑓𝑜𝑓(1) = ―2 + 33 ― 2 = 29

Now, 𝑓(4 2) = (4 2)2 ―3 = 32 ― 3 = 29
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6 (b)

For any 𝑥,𝑦 ∈ 𝑅, we observe that𝑓(𝑥) = 𝑓(𝑦)⇒𝑥 ― 𝑚𝑥 ― 𝑛 =
𝑦 ― 𝑚𝑦 ― 𝑛 ⇒𝑥 = 𝑦

So, 𝑓 is one-one

Let 𝛼 ∈ 𝑅 such that 𝑓(𝑥) = 𝛼⇒ 𝑥 ― 𝑚𝑥 ― 𝑛 = 𝛼⇒𝑥 =
𝑚 ― 𝑛𝛼
1 ― 𝛼

Clearly, 𝑥 ∈ 𝑅 for 𝛼 = 1. So, 𝑓 is not onto

Hence, 𝑓 is one-one into. This fact can also be observed from the graph of the function

7 (b)

We have,𝐷(𝑓) = 𝑅 and 𝐷(𝑔) = 𝑅 ― {0}∴ 𝐷(ℎ) = 𝑅 ― {0}

Hence, ℎ(𝑥) = 𝑓(𝑥)𝑔(𝑥) = 𝑥 ×
1𝑥 = 1 for all 𝑥 ∈ 𝑅 ― {0}

8 (b)

Since cos 𝑥 is not a periodic function. Therefore, 𝑓(𝑥) = cos 𝑥 + cos2 𝑥 is not a periodic function

289 (b)

We have, 𝑓(𝑥) = 2𝑥∴ 𝑓(𝑛 + 1)𝑓(𝑛) =
2𝑛+1

2𝑛 = 2 for all 𝑛 ∈ 𝑁
Hence, 𝑓(0), 𝑓(1), 𝑓(2),… are in G.P.

10 (d)

We have,𝑓(sin𝑥) ―𝑓( ― sin𝑥) = 𝑥2 ―1 for all 𝑥 ∈ 𝑅 …(i)

Replacing 𝑥 by ―𝑥, we get𝑓( ― sin𝑥) ―𝑓(sin𝑥) = 𝑥2 ―1   …(ii)

Adding (i) and (ii), we get

2(𝑥2 ― 1) = 0⇒𝑥 =± 1∴ 𝑥2 ― 2 = 1 ― 2 = ―1

12 (d)

For 𝑓(𝑥) to be defined―1 ≤ log2 𝑥 ≤ 1           [ ∵  ― 1 ≤ sin―1 𝑥 ≤ 1]⇒    
1

2
≤ 𝑥 ≤ 2

13 (a)

We have,𝑓(𝑥) = |𝑥| and 𝑔(𝑥) = [𝑥]∴ 𝑔(𝑓(𝑥)) ≤ 𝑓(𝑔(𝑥))⇒𝑔(|𝑥|) ≤ 𝑓([𝑥])⇒[|𝑥|] ≤ |[𝑥]|

Clearly, [|𝑥|] = |[𝑥]| for all 𝑥 ∈ 𝑍
Let 𝑥 ∈ ( ― ∞,0) such that 𝑥 ∉ 𝑍. Then, there exists positive integer 𝑘 such that―𝑘 ― 1 < 𝑥 < ―𝑘
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⇒[𝑥] = ―𝑘 ― 1 and 𝑘 < |𝑥| < 𝑘 + 1⇒|[𝑥]| = 𝑘 + 1 and [|𝑥|] = 𝑘⇒[|𝑥|] < |[𝑥]|

Hence, [|𝑥|] ≤ ||𝑥|| for all 𝑥 ∈ 𝑍 ∪ ( ― ∞,0)
i.e. {𝑥 ∈ 𝑅 :𝑔(𝑓(𝑥)) ≤ 𝑓(𝑔(𝑥))} = 𝑍 ∪ ( ― ∞,0)
14 (d)∴  𝑓(3𝑥 + 𝑥3

1 + 3𝑥2) ― 𝑓( 2𝑥
1 + 𝑥2)

    = log (
1 + (3𝑥 + 𝑥3 

1 + 3𝑥2 )
1 ― (3𝑥 + 𝑥3

1 + 3𝑥2)) ― log (
1 +

2𝑥
1 + 𝑥2

1 ― 2𝑥
1 + 𝑥2

)
    = log (1 + 𝑥

1 ― 𝑥)
3 ― log (1 + 𝑥

1 ― 𝑥)
2

    = log (1 + 𝑥
1 ― 𝑥) = 𝑓(𝑥)

15 (d)

Clearly, 𝑓(𝑥) is defined if

= log10 log10 … log10 𝑥→(𝑛 ― 1) times← > 0

⇒𝑥 > 101010⋰(𝑛―2) times

Thus, domain of 𝑓 = (101010⋰(𝑛―2) times,∞)
16 (a)

Let  𝑦 = sin―1 [log3 (𝑥
3
)]⇒  ― 1 ≤ log3 (

𝑥
3

) ≤ 1⇒     
1

3
≤ 𝑥

3
≤ 3⇒     1 ≤ 𝑥 ≤ 9

17 (d)

Since,     𝑓(𝑥) =
3

4 ― 𝑥2 + log10(𝑥3 ― 𝑥)
For domain of 𝑓(𝑥),

             𝑥3 ―1 > 0, 4 ― 𝑥2 ≠ 0)⇒  𝑥(𝑥 ― 1)(𝑥 + 1) > 0 and 𝑥 ≠± 2⇒  𝑥 ∈ ( ―1, 0) ∪ (1, ∞),     𝑥 ≠± 2

log10 log10 ... log10 x > 1

(n - 2) times

log10 log10 ... log10 x > 10

(n - 3) times
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⇒   𝑥 ∈ ( ―1, 0) ∪ (1, 2) ∪ (2, ∞)
18 (c)

The given data is shown in the figure below

Since,       𝑓―1(𝐷) = 𝑥⇒                  𝑓(𝑥) = 𝐷
Now,      if    𝐵 ⊂ 𝑋, 𝑓(𝐵) ⊂ 𝐷⇒          𝑓―1(𝑓(𝐵)) = 𝐵
19 (b)

Clearly, 𝑓(𝑥) is an odd function

20 (c)

We have,𝑓(𝑥) = { ―1, ― 2 ≤ 𝑥 ≤ 0𝑥 ― 1, 0 ≤ 𝑥 ≤ 2∴ 𝑓(|𝑥|) = 𝑥                        [ ∵ 𝑥 ≤ 0]⇒𝑓( ―𝑥) = 𝑥⇒ ― 𝑥 ― 1 = 𝑥⇒𝑥 = ― 1

2
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ANSWER-KEY

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

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

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

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