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1 (c) 
Clearly, 𝑋 = 𝑅+ and 𝑌 = 𝑅 
2 (b) 

Given,   𝑓(𝑥). 𝑓 (
1

2
) = 𝑓(𝑥) + 𝑓 (

1

𝑥
) 

Let    𝑓(𝑥) = 𝑥𝑛 ± 1, where   𝑛 ∈ 𝐼. 
Now,        𝑓(4) = 65 
Case I 
Let    𝑓(𝑥) = 𝑥𝑛 + 1 
⇒        𝑓(4) = 4𝑛 + 1 
⇒    65 = 4𝑛 + 1 
⇒       𝑛 = 3 
Case II 
Let   𝑓(𝑥) = 𝑥𝑛 − 1 
⇒     𝑓(4) = 4𝑛 − 1 ⇒ 65 = 4𝑛 − 1 
⇒         4𝑛 = 66 
The quality does not hold true for 𝑛 ∈ 𝑍. 
Therefore,     𝑓(𝑥) = 𝑥3 + 1 
Now,          𝑓(6) = 63 + 1 = 216 + 1 = 217 
3 (b) 
Since, the graph is symmetrical about the line= 𝑥 = 2 
⇒     𝑓(2 + 𝑥) = 𝑓(2 − 𝑥) 
4 (c) 
We have, 

𝑓(𝑥) = {
−1,   𝑥 < 0
0,   𝑥 = 0
1,   𝑥 > 0

 and 𝑔(𝑥) = 𝑥(1 − 𝑥2) 

∴ 𝑓𝑜𝑔 (𝑥) = 𝑓(𝑔(𝑥)) 

⇒ 𝑓𝑜𝑔 (𝑥) = {

−1,   if 𝑔(𝑥) < 0

0,   if 𝑔(𝑥) = 0

1,   if 𝑔(𝑥) > 0

 

⇒ 𝑓𝑜𝑔 (𝑥) = {
−1,   if 𝑥 ∈ (−1,0) ∪ (1, ∞)

0,   if 𝑥 = 0, ± 1
1,   if 𝑥 ∈ (−∞, −1) ∪ (0, 1)

 

5 (b) 
Reflexive 𝑥𝑅𝑥 
Since,   𝑥2 = 𝑥. 𝑥 
              𝑥2 = 𝑥𝑦 
Transitive, 𝑥𝑅𝑦 ⇒ 𝑥2 = 𝑥𝑦 
And    𝑦𝑅𝑧 ⇒ 𝑦2 = 𝑦𝑧 
Now, 𝑥2𝑦2 = 𝑥𝑦2𝑧 ⇒ 𝑥2 = 𝑥𝑧 
⇒ 𝑥𝑅𝑧 
∴ It is transitive.  
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6 (c) 
We have, 

𝑓(𝑥) = sin (
𝜋𝑥

𝑛 − 1
) + cos (

𝜋𝑥

𝑛
) , 𝑛 ∈ 𝑍, 𝑛 > 2 

Since sin (
𝜋𝑥

𝑛−1
) and cos (

𝜋𝑥

𝑛
) are periodic functions with period 2(𝑛 − 1) and 2𝑛 respectively. Therefore, 

𝑓(𝑥) is periodic with period equal to LCM of (2𝑛, 2(𝑛 − 1)) = 2𝑛(𝑛 − 1) 

7 (b) 
Let 𝑔(𝑥) be the even extension of 𝑓(𝑥) on [−4,4] 
Then, 

𝑔(𝑥) = {
𝑓(𝑥) for 𝑥 ∈ [−4, 0]

𝑓(−𝑥) for 𝑥 ∈ [0, 4]
 

⇒ 𝑔(𝑥) = {
𝑒𝑥 + sin 𝑥  for 𝑥 ∈ [−4,0]

𝑒−𝑥 + sin(−𝑥)  for 𝑥 ∈ [0, 4]
 

⇒ 𝑔(𝑥) = {
𝑒𝑥 + sin 𝑥  for 𝑥 ∈ [−4, 0]

𝑒−𝑥 − sin 𝑥 for 𝑥 ∈ [0, 4]
 

⇒ 𝑔(𝑥) = 𝑒−|𝑥| − sin|𝑥| for 𝑥 ∈ [−4, 4] 
8 (d) 
Clearly, 𝑓(𝑥) is an even function and 𝑓(𝑥) < 0 for all 𝑥 > 0 
Therefore, the graph of 𝑓(𝑥) lies in the third and fourth quadrants 
9 (d) 
The given function is 

           𝑓(𝑥) = √1 − 2𝑥 + 2 sin−1 (
3𝑥 − 1

2
) 

For domain of 𝑓(𝑥), 1 − 2𝑥 ≥ 0 and −1 ≤
3𝑥−1

2
≤ 1 

⇒       𝑥 ≤
1

2
 and  −2 ≤ 3𝑥 − 1 ≤ 2 

⇒        𝑥 ≤
1

2
 and −

1

3
≤ 𝑥 ≤ 1 

∴ Domain of 𝑓(𝑥) = [−
1

3
,

1

2
] 

10 (c) 
We have, 
𝑓(𝑥) = log(𝑥+3)(𝑥2 − 1) 

Clearly, 𝑓(𝑥) is defined for 𝑥 satisfying the following conditions 
(i) 𝑥2 − 1 > 0  (ii) 𝑥 + 3 > 0 and 𝑥 + 3 ≠ 1 
Now, 𝑥2 − 1 > 0 ⇒ 𝑥 ∈ (−∞, −1) ∪ (1, ∞) 
and, 
𝑥 + 3 > 0 and 𝑥 + 3 ≠ 1 ⇒ 𝑥 > −3 and 𝑥 = −2 
⇒ 𝑥 ∈ (−3, −2) ∪ (−2, ∞) 
Hence, the domain of 𝑓(𝑥) is (−3, −2) ∪ (−2, −1) ∪ (1, ∞) 
11 (b) 
𝑥2 − 6𝑥 + 7 = (𝑥 − 3)2 − 2 
Obviously, minimum value is −2 and maximum is ∞. 
12 (d) 
We have, 
𝑓𝑜𝑓−1(𝑥) = 𝑥 

⇒ 𝑓(𝑓−1(𝑥)) = 𝑥 

⇒ 𝑓(𝑦) = 𝑥 where 𝑦 = 𝑓−1(𝑥) 

⇒
𝑒𝑦 − 𝑒−𝑦

𝑒𝑦 + 𝑒−𝑦
+ 2 = 𝑥 ⇒

𝑒𝑦 − 𝑒−𝑦

𝑒𝑦 + 𝑒−𝑦
= 𝑥 − 2 ⇒

2𝑒𝑦

−2𝑒−𝑦
=

𝑥 − 1

𝑥 − 3
 

⇒ 𝑒2𝑦 =
𝑥 − 1

3 − 𝑥
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⇒ 𝑦 =
1

2
log (

𝑥 − 1

3 − 𝑥
) 

⇒ 𝑓−1(𝑥) =
1

2
log (

𝑥 − 1

3 − 𝑥
) 

13 (b) 

𝑓(𝑥) =
4𝑥

4𝑥 + 2
 

∴      𝑓(1 − 𝑥) + 𝑓(𝑥) =
41−𝑥

41−𝑥 + 2
+

4𝑥

4𝑥 + 2
 

        =
4

4 + 2.4𝑥
+

4𝑥

4𝑥 + 2
=

2

2 + 4𝑥
+

4𝑥

4𝑥 + 2
= 1 

By putting 𝑥 =
1

97
,

2

97
,

3

97
, … .

48

97
 

And adding, we get 

      𝑓 (
1

97
) + 𝑓 (

2

97
) + ⋯ + 𝑓 (

96

97
) = 48 

14 (c) 

Given, 𝑓(𝑥) =
2 sin 8𝑥 cos 𝑥−2 sin 6𝑥 cos 3𝑥

2 cos 2𝑥 cos 𝑥−2 sin 3𝑥 sin 4𝑥
 

                      =
(sin 9𝑥 + sin 7𝑥) + (sin 9𝑥 + sin 3𝑥)

(cos 3𝑥 + cos 𝑥) + (cos 7𝑥 − cos 𝑥)
 

                      =
sin 7𝑥 − sin 3𝑥

cos 7𝑥 + cos 3𝑥
 

                     =
2 cos 5𝑥 sin 2𝑥

2 cos 2𝑥 cos 5𝑥
= tan 2𝑥 

∴ Period of 𝑓(𝑥) =
𝜋

2
 

15 (d) 
𝑔𝑜𝑓 = 𝑔{𝑓(𝑥)} = 𝑔(𝑥2) = 𝑥2 + 5 
16 (b) 
We have, 
𝑓(𝑥) = log2𝑥−5(𝑥2 − 3𝑥 − 10) 
For 𝑓(𝑥) to be defined, we must have 
𝑥2 − 3𝑥 − 10 > 0, 2𝑥 − 5 > 0 and 2𝑥 − 5 ≠ 1 

⇒ (𝑥 − 5)(𝑥 + 2) > 0, 𝑥 >
5

2
 and

5

2
 and 𝑥 ≠ 3 

⇒ 𝑥 > 5 ⇒ 𝑥 ∈ (5, ∞) 
17 (c) 
Since, 𝑓(𝑥) is an even function therefore its values is always greater than equal to 0 and we know 

     𝑥2 < 𝑥2 + 1 or 
𝑥2

𝑥2+1
< 1 

∴ Required range is [0, 1). 
18 (d) 
We have, 
𝑓(𝑥2) = |𝑥2 − 1| ≠ |𝑥 − 1|2 = [𝑓(𝑥)]2 

𝑓(|𝑥|) = ||𝑥| − 1| ≠ |𝑥 − 1| = |𝑓(𝑥)| 

And, 
𝑓(𝑥 + 𝑦) = |𝑥 + 𝑦 − 1| ≠ |𝑥 − 1| + |𝑦 − 1| = 𝑓(𝑥) + 𝑓(𝑦) 
Hence, none of the above given option is true 
19 (d) 
We have, 
𝑓(𝑥 + 2) − 2𝑓(𝑥 + 1) + 𝑓(𝑥) 
= 𝑎𝑥+2 − 2 𝑎𝑥+1 + 𝑎𝑥  
= 𝑎𝑥(𝑎2 − 2 𝑎 + 1) = 𝑎𝑥(𝑎 − 1)2 = (𝑎 − 1)2𝑓(𝑥) 
So, option (a) holds 
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It can be easily checked that options (b) and (c) are also true but option (d) is not true 
20 (b) 
It can be easily seen that 𝑓: 𝐴 → 𝐴 is a bijection. Let 𝑓(𝑥) = 𝑦. Then, 
𝑓(𝑥) = 𝑦 
⇒ 𝑥(2 − 𝑥) = 𝑦 
⇒ 𝑥2 − 2𝑥 + 𝑦 = 0 
⇒ 𝑥2 − 2𝑥 + 𝑦 = 0 

⇒ 𝑥 =
2 ± √4 − 4𝑦

2
 

⇒ 𝑥 = 1 ± √1 − 𝑦 

⇒ 𝑥 = 1 − √1 − 𝑦                    [∵ 𝑥 ≤ 1] 

⇒ 𝑓−1(𝑦) = 1 − √1 − 𝑦 

Hence, 𝑓−1: 𝐴 → 𝐴 is defined as 𝑓−1(𝑥) = 1 − √1 − 𝑥 
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