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21 (c)𝐴 ∩ 𝐵 = {𝑥:𝑥 a multiple of 3}and {𝑥:𝑥 is  a multiple of 5}

            = {𝑥:𝑥 is a multiple of 15}

            = {15, 30, 45,……….}

22 (b)

We have,𝑛(𝐴 × 𝐵) = 45⇒𝑛(𝐴) × 𝑛(𝐵) = 45⇒𝑛(𝐴) and 𝑛(𝐵) are factors of 45 such that their product is 45

Hence, 𝑛(𝐴) cannot be 17

24 (a)

For any 𝑥 ∈ 𝑅, we have𝑥 ― 𝑥 + 2 = 2 an irrational number⇒𝑥 𝑅 𝑥 for all 𝑥
So, 𝑅 is reflexive𝑅 is not symmetric, because 2 𝑅 1 but 1 2𝑅 is not transitive also because 2 𝑅 1 and 1 𝑅 2 2 but 2 2 2

25 (b)

We have,𝑛(𝐻) ― 𝑛(𝐻 ∩ 𝐸) = 22,𝑛(𝐸) ― 𝑛(𝐻 ∩ 𝐸) = 12,𝑛(𝐻 ∪ 𝐸) = 45∴ 𝑛(𝐻 ∪ 𝐸) = 𝑛(𝐻) + 𝑛(𝐸) ― 𝑛(𝐻 ∩ 𝐸)⇒45 = 22 + 12 + 𝑛(𝐻 ∪ 𝐸)⇒𝑛(𝐻 ∩ 𝐸) = 11

26 (c)

We have, 𝐴 ⊂ 𝐵 and 𝐵 ⊂ 𝐶∴ 𝐴 ∪ 𝐵 = 𝐵 and 𝐵 ∩ 𝐶 = 𝐵⇒𝐴 ∪ 𝐵 = 𝐵 ∩ 𝐶
27 (c)

Let 𝐴 = {𝑥 ∈ 𝑅: 2𝑥 ― 1𝑥3 + 4𝑥2 + 3𝑥}
Now, 𝑥3 +4𝑥2 +3𝑥 = 𝑥(𝑥2 +4𝑥 + 3)

                                        = 𝑥(𝑥 + 3)(𝑥 + 1)
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∴                                 𝐴 = 𝑅 ― {0, ― 1, ― 3}

29 (d)

Clearly, 𝑦2 = 𝑥 and 𝑦 = |𝑥| intersect at (0,0),(1,1) and ( ― 1, ― 1). Hence, option (d) is correct

31 (d)

Let 𝑀,𝑃 and 𝐶 be the sets of students taking examinations in Mathematics, Physics and Chemistry 

respectively.

We have,𝑛(𝑀 ∪ 𝑃 ∪ 𝐶) = 50,𝑛(𝑀) = 37,𝑛(𝑃) = 24,𝑛(𝐶) = 43𝑛(𝑀 ∩ 𝑃) < 19,𝑛(𝑀 ∩ 𝐶) ≤ 29,𝑛(𝑃 ∩ 𝐶) ≤ 20

Now,𝑛(𝑀 ∪ 𝑃 ∪ 𝐶) = 𝑛(𝑀) + 𝑛(𝑃) + 𝑛(𝐶) ― 𝑛(𝑀 ∩ 𝑃)―𝑛(𝑀 ∩ 𝐶) ― 𝑛(𝑃 ∩ 𝐶) + 𝑛 (𝑀 ∩ 𝑃 ∩ 𝐶)⇒50 = 37 + 24 + 43 ― {𝑛(𝑀 ∩ 𝑃) + 𝑛(𝑀 ∩ 𝐶) + 𝑛(𝑃 ∩ 𝐶)}
+𝑛(𝑀 ∩ 𝑃 ∩ 𝐶)⇒𝑛(𝑀 ∩ 𝑃 ∩ 𝐶) = 𝑛(𝑀 ∩ 𝑃) + 𝑛(𝑀 ∩ 𝐶) + 𝑛(𝑃 ∩ 𝐶) ― 54⇒𝑛(𝑀 ∩ 𝑃) + 𝑛(𝑀 ∩ 𝐶) + 𝑛(𝑃 ∩ 𝐶)
= 𝑛(𝑀 ∩ 𝑃 ∩ 𝐶) +54             …(i)

Now,𝑛(𝑀 ∩ 𝑃) ≤ 19,𝑛(𝑀 ∩ 𝐶) ≤ 29,𝑛(𝑃 ∩ 𝐶) ≤ 20⇒𝑛(𝑀 ∩ 𝑃) +𝑛(𝑀 ∩ 𝐶) +𝑛(𝑃 ∩ 𝐶) ≤ 19 + 29 + 20    [Using (i)]⇒𝑛(𝑀 ∩ 𝑃 ∩ 𝐶) + 54 ≤ 68⇒𝑛(𝑀 ∩ 𝑃 ∩ 𝐶) ≤ 14

33 (a)

Given, 𝑛(𝑁) = 12, 𝑛(𝑃) = 16, 𝑛(𝐻) = 18,

                  𝑛(𝑁 ∪ 𝑃 ∪ 𝐻) = 30

And          𝑛(𝑁 ∩ 𝑃 ∩ 𝐻) = 0

Now, 𝑛(𝑁 ∪ 𝑃 ∪ 𝐻) = 𝑛(𝑁) +𝑛(𝑃) +𝑛(𝐻)―𝑛(𝑁 ∩ 𝑃) ― 𝑛(𝑃 ∩ 𝐻) ― 𝑛(𝐻 ∩ 𝑁)

+𝑛(𝑁 ∩ 𝑃 ∩ 𝐻)⇒𝑛(𝑁 ∩ 𝑃) + 𝑛(𝑃 ∩ 𝐻) + 𝑛(𝐻 ∩ 𝑁) = (12 + 16 + 18) ― 30

                                                                        = 46 ― 30 = 16

35 (b)

The void relation 𝑅 on 𝐴 is not reflexive as (𝑎,𝑎) ∉ 𝑅 for any 𝑎 ∈ 𝐴. The void relation is symmetric 

and transitive

36 (c)

Given, 𝐴's are 30 sets with five elements each, so

                          ∑30𝑖=1 𝑛(𝐴𝑖) = 5 × 30 = 150                   ...(i)

If the 𝑚 distinct elements in 𝑆 and each elements of 𝑆 belongs to exactly 10 of the 𝐴𝑖's, then

                         ∑30𝑖=1 𝑛(𝐴𝑖) = 10𝑚                                    ...(ii)

From Eqs. (i) and (ii), 𝑚 = 15

Similarly, ∑𝑛𝑗=1 𝑛(𝐵𝑗) = 3𝑛  and  ∑𝑛𝑗=1 𝑛(𝐵𝑗) = 9𝑚∴                                3𝑛 = 9𝑚
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⇒     𝑛 =
9𝑚
3

= 3 × 15 = 45

38 (b)𝐴 ∪ 𝐵 will contain minimum number of elements if 𝐴 ⊂ 𝐵 and in that case, we have𝑛(𝐴 ∪ 𝐵) = 𝑛(𝐵) = 6

40 (c)

It is given that 𝐴1 ⊂ 𝐴2 ⊂ 𝐴3 ⊂ … ⊂ 𝐴100∴ 100

𝑖=3

𝐴𝑖 = 𝐴⇒𝐴3 = 𝐴⇒𝑛(𝐴) = 𝑛(𝐴3) = 3 + 2 = 5

ANSWER-KEY

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

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

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

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