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1 (d)

We observe that

Period of sin
𝜋𝑥
2

 is 
2𝜋𝜋/2 = 4, Period of cos

𝜋𝑥
3

 is 
2𝜋𝜋/3 = 6, and,

Period of tan
𝜋𝑥
4

 is
𝜋𝜋/4 = 4∴ Period of 𝑓(𝑥) = LCM of (4, 6, 4) = 12

2 (c)

We have,𝑓(𝑥) = lim𝑥→∞𝑥𝑛 + 𝑥―𝑛𝑥𝑛 + 𝑥―𝑛⇒𝑓(𝑥) = lim𝑥→∞𝑥2𝑛 ― 1𝑥2𝑛 + 1
=

0 ― 1

0 + 1
= ―1, if ― 1 < 𝑥 < 1

If |𝑥| > 1, then 𝑥2𝑛→∞ as 𝑛→∞
∴ 𝑓(𝑥) = lim𝑥→∞

1 ― 1𝑥2𝑛
1 +

1𝑥2𝑛 =
1 ― 0

1 + 1
, = 1, if |𝑥| > 1

If |𝑥| = 1, then 𝑥2𝑛 = 1∴ 𝑓(𝑥) = lim𝑥→∞𝑥2𝑛 ― 1𝑥2𝑛 + 1
=

1 ― 1

1 + 1
= 0

Thus, we have𝑓(𝑥) = {
―1,   if  |𝑥| < 1
0,   if  |𝑥| = 1
1,   if |𝑥| > 1

3 (c)𝑅 = {(1, 3), (4, 2), (2, 4), (2, 3), (3, 1)} is a relation on𝐴 = {1, 2, 3, 4}, then

(a) since, (2, 4) ∈ 𝑅 and (2, 3) ∈ 𝑅, so 𝑅 is not a function.

(b) since, (1,3) ∈ 𝑅 and (3, 1) ∈ 𝑅 but (1, 1) ∉ 𝑅.

So, 𝑅 is not transitive.

(c) since, (2, 3) ∈ 𝑅 but (3, 2) ∉ 𝑅, so 𝑅 is not symmetric.

(d) since, (4, 4) ∉ 𝑅, so 𝑅 is not reflexive.

4 (a)
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We have,𝑓(𝑥) =  16―𝑥𝐶2𝑥―1 +  20―3𝑥𝑃4𝑥―5

Clearly, 𝑓(𝑥) is defined, if

16 ― 𝑥 ≥ 2𝑥 ― 1 > 0,20 ― 3𝑥 ≥ 4𝑥 ― 5 > 0 and 𝑥 ∈ 𝑍⇒𝑥 ∈ {1,2,3,4,5},𝑥 ∈ {2, 3} and 𝑥 ∈ 𝑍⇒𝑥 ∈ {2,3}∴ Domain (𝑓) = {2,3}

5 (d)

Given, 𝑓(𝑥) = 𝑒2𝑖𝑥 and 𝑓:𝑅→𝐶. Function 𝑓(𝑥) is not one-one, because after some values of 𝑥(𝑖𝑒, 𝜋) it 

will give the same values.

Also, 𝑓(𝑥) is not onto, because it has minimum and maximum values ―1 ― 𝑖 and 1 + 𝑖 respectively.

6 (a)

For 𝑓(𝑥) to be defined,𝑥 ― 4 ≥ 0  and 6 ― 𝑥 ≥ 0   ⇒   𝑥 ≥ 4   and 𝑥 ≤ 6

Therefore, the domain is [4, 6].

7 (d)

We have,ℎ𝑜𝑔𝑜𝑓 (𝑥) = cos―1(|sin𝑥|)

and, 𝑓𝑜𝑔𝑜ℎ (𝑥) = sin2 ( cos―1 𝑥)

Clearly, ℎ𝑜𝑔𝑜𝑓 (𝑥) ≠ 𝑓𝑜𝑔𝑜ℎ(𝑐)
Thus, option (a) is not correct

Now,𝑔𝑜𝑓𝑜ℎ (𝑥) = |sin (cos―1 𝑥)| = |sin (sin―1 1 ― 𝑥2)| = 1 ― 𝑥2

and, 𝑓𝑜ℎ𝑜𝑔 (𝑥) = sin2( cos―1 𝑥 ) = 1 ― cos2( cos―1 𝑥 )⇒𝑓𝑜ℎ𝑜𝑔 (𝑥) = 1 ― {cos (cos―1 𝑥)}
2

= 1 ― 𝑥∴ 𝑔𝑜𝑓𝑜ℎ (𝑥) ≠ 𝑓𝑜ℎ𝑜𝑔(𝑥)
Thus, option (b) is correct

Also,ℎ𝑜𝑔𝑜𝑓(𝑥) = cos―1(| sin𝑥 |)  and, 𝑓𝑜ℎ𝑜𝑔 (𝑥) = 1 ― 𝑥∴ ℎ𝑜𝑔𝑜𝑓(𝑥) ≠ 𝑓𝑜ℎ𝑜𝑔(𝑥)
Thus, option (c) is not correct

Hence, option (d) is correct

8 (a)

We have,𝑓(𝑥) =
2𝑥 + 2―𝑥

2∴ 𝑓(𝑥 + 𝑦)𝑓(𝑥 ― 𝑦) =
2𝑥+𝑦 + 2―𝑥―𝑦

2
×

2𝑥―𝑦 + 2―𝑥+𝑦
2⇒𝑓(𝑥 + 𝑦)𝑓(𝑥 ― 𝑦) =

22𝑥 + 2―2𝑦 + 22𝑦 + 2―2𝑥
4⇒𝑓(𝑥 + 𝑦)𝑓(𝑥 ― 𝑦) =

1

2(22𝑥 + 2―2𝑥
2

+
22𝑦 + 2―2𝑦

2 )

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



⇒𝑓(𝑥 + 𝑦) 𝑓 (𝑥 ― 𝑦) =
1

2
{𝑓(2𝑥) + 𝑓 (2𝑦)}

9 (b)𝑅 = {(𝑎, 𝑏):𝑎, 𝑏 ∈ 𝑁, 𝑎 ― 𝑏 = 3}

    = {[(𝑛 + 3), 𝑛]:𝑛 ∈ 𝑁}

    = {(4, 1), (5, 2), (6, 3), ….}

10 (a)

Clearly, 𝑓(𝑥) = sin―1 {log3 (𝑥
3
)} exists if―1 ≤ log3 (

𝑥
3

) ≤ 1⇔3―1 ≤ 𝑥
3
≤ 31⇔1 ≤ 𝑥 ≤ 9

Hence, domain of 𝑓(𝑥) is [1, 9]

11 (c)

For 𝑓(𝑥) to be defined, we must have

4 ― 𝑥2

1 ― 𝑥 > 0,4 ― 𝑥2 > 0 and 1 ― 𝑥 ≠ 0⇒1 ― 𝑥 > 0,4 ― 𝑥2 > 0 and 1 ― 𝑥 ≠ 0⇒𝑥 < 1,𝑥 ∈ ( ― 2, 2) and 𝑥 ≠ 1⇒𝑥 ∈ ( ―2,1)∴ Domain (𝑓) = ( ―2, 1)

Now, for 𝑥 ∈ ( ―2, 1), we have―∞ < log ( 4 ― 𝑥2

1 ― 𝑥 ) < ∞
⇒ ― 1 ≤ sin {log ( 4 ― 𝑥2

1 ― 𝑥 )} ≤ 1⇒ ― 1 ≤ 𝑓(𝑥) ≤ 1

Hence, Range (𝑓) = [ ―1, 1]

12 (a)

Given,   𝑓(𝑥) =
𝑎𝑥 + 𝑏𝑐𝑥 + 𝑑   and   𝑓𝑜𝑓(𝑥) = 𝑥⇒         𝑓(𝑎𝑥 + 𝑏𝑐𝑥 + 𝑑) = 𝑥

⇒ 

𝑎(𝑎𝑥 + 𝑏𝑐𝑥 + 𝑑) + 𝑏𝑐(𝑎𝑥 + 𝑏𝑐𝑥 + 𝑑) + 𝑑 = 𝑥
⇒     

𝑥(𝑎2 + 𝑏𝑐) + 𝑎𝑏 + 𝑏𝑑𝑥(𝑎𝑐 + 𝑐𝑑) + 𝑏𝑐 + 𝑑2
= 𝑥⇒        𝑑 = ―𝑎

13 (c)

If 𝑓:𝐶→𝐶 given by 𝑓(𝑥) =
𝑎𝑥 + 𝑏𝑐𝑥 + 𝑑 is a constant function, then𝑓(𝑥) =  Constant ( = 𝜆, say) for all 𝑥 ∈ 𝐶⇒ 𝑎𝑥 + 𝑏𝑐𝑥 + 𝑑 = 𝜆 for all 𝑥 ∈ 𝐶⇒(𝑎 ― 𝜆𝑐) 𝑥 + (𝑏 ― 𝜆𝑑) = 0 for all 𝑥 ∈ 𝐶
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⇒𝑎 ― 𝜆c = 0 and 𝑏 ― 𝜆𝑑 = 0⇒𝑎𝑐 =
𝑏𝑑⇒𝑎𝑑 = 𝑏𝑐

14 (d)

Periods of sin𝜆 𝑥 + cos𝜆 𝑥 and |sin𝑥| +|cos𝑥| are 
2 𝜋𝜆  and 

𝜋
2

 respectively∴ 𝜋
2

=
2 𝜋𝜆 ⇒𝜆 = 4

15 (b)

We have, 𝑓(𝑥) = log16 𝑥2

Clearly, 𝑓(𝑥) exists, if

log16 𝑥2 ≥ 0⇒𝑥2 ≥ 1⇔|𝑥| ≥ 1

16 (b)

Since, 𝑓(𝑥) is an even function, therefore 𝑓′(𝑥) is an odd function𝑖𝑒,            𝑓′( ―𝑒) = ― 𝑓′(𝑒)∴   𝑓′(𝑒) + 𝑓′( ―𝑒) = 0

17 (c)

We have,𝑓(𝑥) = log (1 + 𝑥
1 ― 𝑥)

∴ 𝑓( 2𝑥
1 + 𝑥2) = log {

1 +
2𝑥

1 + 𝑥2

1 ― 2𝑥
1 + 𝑥2

} = log (𝑥 + 1

1 ― 𝑥)
2

⇒𝑓( 2𝑥
1 + 𝑥2) = log (1 + 𝑥

1 ― 𝑥) = 2 𝑓 (𝑥)
18 (c)𝑓(𝑥) = cos2 𝑥 + sin4 𝑥 = 1 ― cos2 𝑥 + cos4 𝑥⇒𝑓(𝑥) = (cos2 𝑥 ― 1

2)
2

+
3

4
≥ 3

4
   for all 𝑥

Also, 𝑓(𝑥) = cos2 𝑥 + sin4 𝑥 ≤ cos2 𝑥 + sin2 𝑥 = 1∴ Range (𝑓) = [3/4, 1]

Hence, 𝑓(𝑅) = [3/4,1]

19 (d)

For domain of given function

        ― 1 ≤ log2 {
𝑥

12
} ≤ 1⇒  2―1 ≤ 𝑥

12
≤ 2⇒  6 ≤ 𝑥 ≤ 24⇒   𝑥 ∈ [6, 24]

20 (d)

Given, 𝑓(𝑥) = 4―𝑥2

+ cos―1 (𝑥
2
― 1) + log(cos𝑥)

Here, 4―𝑥2

 is defined for { ― 𝜋
2

, 
𝜋
2

},cos―1 (𝑥
2
― 1) is defined,
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If ―1 ≤ 𝑥
2
―1 ≤ 1⇒0 ≤ 𝑥 ≤ 4

And log( cos𝑥 ) is defined, if cos𝑥 > 0⇒ ― 𝜋
2

< 𝑥 <
𝜋
2

Hence, 𝑓(𝑥) is defined for 𝑥 ∈ [0, 
𝜋
2

] 
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