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1 (c)

The period of the function in option (a) is 2. The period of the function in option (b) is 24.

The period of the function in option (c) is 2π.

2 (a)

We have,𝑓(𝑥) = 3sin𝑥 + cos𝑥 + 4⇒𝑓(𝑥) = 2( sin𝑥 cos𝜋/6 + cos𝑥 sin𝜋/6 ) + 4⇒𝑓(𝑥) = 2 sin(𝑥 + 𝜋/6) + 4

Clearly, 𝑓(𝑥) will be a bijection, if sin(𝑥 + 𝜋/6) is a bijection

Now,

sin(𝑥 + 𝜋/6) is a bijection⇒― 𝜋/2 ≤ 𝑥 + 𝜋/6 ≤ 𝜋/2⇒ ― 2𝜋/3 ≤ 𝑥 ≤ 𝜋/3⇒𝑥 ∈ [ ― 2𝜋/3,𝜋/3]
For 𝑥 ∈ [ ― 2/3𝜋,𝜋/3], we have―1 ≤ sin(𝑥 + 𝜋/6) ≤ 1⇒― 2 ≤ 2 sin(𝑥 + 𝜋/6) ≤ 2⇒― 2 + 4 ≤ 2 sin(𝑥 + 𝜋/6) + 4 ≤ 2 + 4⇒2 ≤ 𝑓(𝑥) ≤ 6⇒Range of 𝑓(𝑥) = [2, 6]

Hence, 𝐴 = [ ― 2𝜋/3,𝜋/3] and 𝐵 = [2, 6]

3 (c)

We have,𝑓(𝑥) = 2𝑥 + 3 and 𝑔(𝑥) = 𝑥2 + 7∴ 𝑔(𝑓(𝑥)) = 𝑔(2𝑥 + 3) = (2𝑥 + 3)2 + 7

Now,𝑔(𝑓(𝑥)) = 8⇒(2𝑥 + 3)2 + 7 = 8⇒(2𝑥 + 3)2 = 1⇒2𝑥 + 3 =± 1⇒2𝑥 = ―4, ― 2⇒𝑥 = ―1, ― 2

4 (c)

We have,
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𝑓(𝑥) = sin―1 (𝑥 ― 3

2 ) ― log(4 ― 𝑥) = 𝑔(𝑥) + ℎ(𝑥)
where 𝑔(𝑥) = sin―1 (𝑥 ― 3

2 )  and ℎ(𝑥) = ― log(4 ― 𝑥)

now, 𝑔(𝑥) is defined for―1 ≤ 𝑥 ― 3

2
≤ 1⇒― 2 ≤ 𝑥 ― 3 ≤ 2⇒1 ≤ 𝑥 ≤ 5

and, ℎ(𝑥) is defined for 4 ― 𝑥 > 0⇒𝑥 < 4

So, domain of 𝑓(𝑥) = [1, 5] ∩ [ ―∞,4) = [1, 4)

5 (a)

Let 𝑦 = 𝑓(𝑥) =
1 ― 𝑥
1 + 𝑥                              [ ∵ 𝑥 ≠ ―1]⇒    𝑥 =

1 ― 𝑦
1 + 𝑦∴     𝑓―1(𝑥) =

1 ― 𝑥
1 + 𝑥 = 𝑓(𝑥)

6 (b)

Since,  3𝑓(𝑥) +2𝑓(𝑥 + 59𝑥 ― 1
) = 10𝑥 + 30           …(i)

Replacing 𝑥 by 
𝑥 + 59𝑥 ― 1  in Eq. (i), we get∴     3(𝑥 + 59𝑥 ― 1

) +2𝑓(𝑥) =
40𝑥 + 560𝑥 ― 1                        …(ii)

On solving Eqs. (i) and (ii), we get

                𝑓(𝑥) =
6𝑥2 ― 4𝑥 ― 242𝑥 ― 1∴            𝑓(7) =
6 × 49 ― 28 ― 242

6
= 4

7 (c)

[2

3
+

𝑟
99] = { 0,        𝑟 < 33

1,         𝑟 ≥ 33

∴     

98

𝑟=0

[2

3
+

𝑟
99] =

32

𝑟=0

[2

3
+

𝑟
99] +

98

𝑟=33

[2

3
+

𝑟
99]

                                = 0 + 66 = 66

8 (b)

We have, Domain (𝑓) = [0, 1]∴ 𝑓(3𝑥2) is defined, if

0 ≤ 3𝑥2 ≤ 1⇒0 ≤ 𝑥2 ≤ 1

3
⇒|𝑥| ≤ 1

3
⇒𝑥 ∈ [ ―1/ 3,1/ 3]

9 (d)

sin𝑥 ― 3cos𝑥 = 2 sin (𝑥 ― 𝜋
3

)
Since,    ― 2 ≤ 2sin (𝑥 ― 𝜋

3
) ≤ 2⇒    ― 1 ≤ 1 + 2 sin (𝑥 ― 𝜋
3

) ≤ 3
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∴  Range of 𝑆 = [ ― 1, 3]

10 (b)

Given,

          𝑓(𝑥) = 𝑒𝑥   and     𝑔(𝑥) = log𝑒𝑥
Now,     𝑓{𝑔(𝑥)} = 𝑒log𝑒𝑥 = 𝑥 

And       𝑔{𝑓(𝑥)} = log𝑒 𝑒𝑥 = 𝑥
 ∴   𝑓{𝑔(𝑥)} = 𝑔{𝑓(𝑥)}
11 (a)

The function 𝑓(𝑥) =  7―𝑥𝑃𝑥―3 is defined only if 𝑥 is an integer satisfying the following inequalities:

(i)7 ― 𝑥 ≥ 0 (ii)𝑥 ― 3 ≥ 0 (iii)7 ― 𝑥 ≥ 𝑥 ― 3

Now,

7 ― 𝑥 ≥ 0⇒𝑥 ≤ 7𝑥 ― 3 ≥ 0⇒𝑥 ≥ 3
7 ― 𝑥 ≥ 𝑥 ― 3⇒𝑥 ≤ 5 }⇒3 ≤ 𝑥 ≤ 5

Hence, the required domain is {3, 4, 5}

Now,𝑓(3) =  7―3𝑃0,𝑓(4) =  3𝑃1 = 3 and 𝑓(5) =  2𝑃2 = 2

Hence, range of 𝑓 = {1, 2, 3}

12 (c) We have,𝑓(𝑥) = log1.7 {2 ― φ′(𝑥)𝑥 + 1 },  where φ(𝑥) =
𝑥3

3
― 3

2
𝑥2 ― 2𝑥 +

3

2

For 𝑓(𝑥) to be defined, we must have

2 ― φ′(𝑥)𝑥 + 1
> 0,𝑥 ≠ ―1⇒ 2 ― (𝑥2 ― 3𝑥 ― 2)3𝑥 + 1

> 0,𝑥 ≠ ―1⇒𝑥2 ― 3𝑥 ― 4𝑥 + 1
< 0, 𝑥 ≠ ―1⇒ (𝑥 ― 4)(𝑥 + 1)𝑥 + 1

< 0,𝑥 ≠ ―1⇒𝑥 ― 4 < 0, 𝑥 ≠ ―1⇒𝑥 < 4,𝑥 ≠ ―1⇒𝑥 ∈ ( ―∞,4),𝑥 ≠ ―1⇒𝑥 ∈ ( ―∞, ― 1) ∪ ( ― 1,4)

13 (a) 𝑓(𝑥) is defined, if―1 ≤ 4

3 + 2 cos𝑥 ≤ 1⇒ 4

3 + 2 cos𝑥 ≤ 1                [ ∵ 3 + 2 cos𝑥 > 0 ]⇒4 ≤ 3 + 2 cos𝑥⇒ cos𝑥 ≥ 1

2
⇒2𝑛𝜋 ― 𝜋

6
≤ 𝑥 ≤ 𝜋

6
,𝑛 ∈ 𝑍

14 (c)

The period of the function in (a) is 2. The period of the function in (b) is 24. The period of the 

function in (c) is 2 𝜋
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15 (a)𝑅 = {(𝑎, 𝑏):1 + 𝑎𝑏 > 0}

It is clear that the given relation on 𝑆 is reflexive, symmetric but not transitive. 

17 (a)

We have,𝑓(𝑥) = max{(1 ― 𝑥),2,(1 + 𝑥)}

For 𝑥 ≤ ―1, we find that

1 ― 𝑥 ≥ 2, and 1 ― 𝑥 ≥ 1 + 𝑥∴ Max{(1 ― 𝑥),2,(1 + 𝑥)} = 1 ― 𝑥
For ―1 < 𝑥 < 1, we find that

0 < 1 ― 𝑥 < 2, and 0 < 1 + 𝑥 < 2∴ Max{(1 ― 𝑥),(1 + 𝑥)} = 2

For 𝑥 ≥ 1, we observe that

1 + 𝑥 ≥ 2, 1 + 𝑥 > 1 ― 𝑥∴ Max{(1 ― 𝑥),2,(1 + 𝑥)} = 1 + 𝑥
Hence,𝑓(𝑥) = {

1 ― 𝑥,   𝑥 ≤ ―1
2,         ― 1 < 𝑥 < 1

1 + 𝑥,   𝑥 ≥ 1

NOTE 𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑎𝑟𝑒 𝑎𝑑𝑣𝑖𝑠𝑒𝑑 𝑡𝑜 𝑠𝑜𝑙𝑣𝑒 𝑡ℎ𝑖𝑠 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑏𝑦 𝑑𝑟𝑎𝑤𝑖𝑛𝑔 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ𝑠 𝑜𝑓 𝑦 = 1 ― 𝑥, 𝑦 = 2 and 𝑦 = 1 + 𝑥
18 (d)

Period of sin
θ
3

= 6𝜋
And period of cos

θ
2

= 4𝜋∴  Period of 𝑓(𝑥) = LCM(6𝜋, 4𝜋) = 12𝜋
19 (b)

To make 𝑓(𝑥) an odd function in the interval [ ―1,1], we re-define 𝑓(𝑥) as follows:𝑓(𝑥) = { 𝑓(𝑥),   0 ≤ 𝑥 ≤ 1―𝑓( ―𝑥),         ― 1 ≤ 𝑥 < 0⇒𝑓(𝑥) = { 𝑥2 + 𝑥 + sin𝑥 ― cos𝑥 + log(1 + |𝑥|),   0 ≤ 𝑥 ≤ 1―(𝑥2 ― 𝑥 ― sin𝑥 ― cos𝑥 + log(1 + |𝑥|),         ― 1 ≤ 𝑥 < 0⇒𝑓(𝑥) = { 𝑥2 + 𝑥 + sin𝑥 ― cos𝑥 + log(1 + |𝑥|) , 0 ≤ 𝑥 ≤ 1― 𝑥2 + 𝑥 + sin𝑥 + cos𝑥 ― log(1 + |𝑥|), ― 1 ≤ 𝑥 < 0

Thus, the odd extension of 𝑓(𝑥) to the interval [ ― 1, 1] is― 𝑥2 + 𝑥 + sin𝑥 + cos𝑥 ― log(1 + |𝑥|)

20 (b) We have,𝑔(𝑥) = 1 + 𝑥 and 𝑓(𝑔(𝑥)) = 3 + 2 𝑥 +𝑥
Now,𝑓(𝑔(𝑥)) = 3 + 2 𝑥 + 𝑥⇒𝑓(𝑔 (𝑥)) = 2 + (1 + 𝑥)2⇒𝑓(𝑔 (𝑥)) = 2 + {𝑔(𝑥)}2⇒𝑓(𝑥) = 2 + 𝑥2
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ANSWER-KEY

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

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

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

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