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1 (b)

For any 𝑎 ∈ 𝑅, we have 𝑎 ≥ 𝑎
Therefore, the relation 𝑅 is reflexive.𝑅 is not symmetric as (2,1) ∈ 𝑅 but (1,2) ∉ 𝑅. The relation 𝑅 is transitive also, because (𝑎,𝑏)∈ 𝑅,(𝑏,𝑐) ∈ 𝑅 imply that 𝑎 ≥ 𝑏 and 𝑏 ≥ 𝑐 which in turn imply that 𝑎 ≥ 𝑐
2 (d)

Clearly, 𝑅 is an equivalence relation

3 (c)

Let 𝑀 and 𝐸 denote the sets of students who have taken Mathematics and Economics respectively. 

Then, we have𝑛(𝑀 ∪ 𝐸) = 35,𝑛(𝑀) = 17 and 𝑛(𝑀 ∩ 𝐸′) = 10

Now,𝑛(𝑀 ∩ 𝐸′) = 𝑛(𝑀) ― 𝑛(𝑀 ∩ 𝐸)⇒10 = 17 ― 𝑛(𝑀 ∩ 𝐸)⇒𝑛(𝑀 ∩ 𝐸) = 7

Now,𝑛(𝑀 ∪ 𝐸) = 𝑛(𝑀) + 𝑛(𝐸) ― 𝑛(𝑀 ∩ 𝐸)⇒35 = 17 + 𝑛(𝐸) ― 7⇒𝑛(𝐸) = 25∴ 𝑛(𝐸 ∩ 𝑀′) = 𝑛(𝐸) ― 𝑛(𝐸 ∩ 𝑀) = 25 ― 7 = 18

4 (a)

Let 𝐴 = {𝑛(𝑛 + 1)(2𝑛 + 1):𝑛 ∈ 𝑍}
Putting 𝑛 =± 1, ± 2, …., we get 𝐴 = {… ― 30, ― 6, 0, 6, 30, …}⇒             {𝑛(𝑛 + 1)(2𝑛 + 1):𝑛 ∈ 𝑍} ⊂ {6𝑘:𝑘 ∈ 𝑍}
5 (a)∵    𝐴 ∪ 𝐵 = {1, 2, 3, 4, 5, 6}∴   (𝐴 ∪ 𝐵) ∩ 𝐶 = {1, 2, 3, 4, 5, 6} ∩ {3, 4, 6}

= {3, 4, 6}

6 (d)

We have,𝑛(𝐴 ∩ 𝐵) = 9,𝑛(𝐴 ∩ 𝐵) = 10 and 𝑛(𝐴 ∪ 𝐵) = 24⇒𝑛(𝐴) ―𝑛(𝐴 ∩ 𝐵) = 9,𝑛(𝐵) ―𝑛(𝐴 ∩ 𝐵) = 10 and, 𝑛(𝐴) +𝑛(𝐵) ―𝑛(𝐴 ∩ 𝐵) = 24⇒𝑛(𝐴) +𝑛(𝐵) ―2𝑛(𝐴 ∩ 𝐵) = 19 and 𝑛(𝐴) +𝑛(𝐵) ―𝑛(𝐴 ∩ 𝐵) = 24
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⇒𝑛(𝐴 ∩ 𝐵) = 5∴ 𝑛(𝐴) = 14 and 𝑛(𝐵) = 15

Hence, 𝑛(𝐴 × 𝐵) = 14 × 15 = 210

7 (a)

Clearly, 𝑃 ⊂ 𝑇∴ 𝑃 ∩ 𝑇 = 𝑃
8 (a)

It is given that 𝐴 is a proper subset of 𝐵∴ 𝐴 ― 𝐵 = ϕ⇒𝑛(𝐴 ― 𝐵) = 0

We have, 𝑛(𝐴) = 5. So, minimum number of elements in 𝐵 is 6

Hence, the minimum possible value of 𝑛(𝐴 Δ 𝐵) is 𝑛(𝐵) ―𝑛(𝐴) = 6 ― 5 = 1

9 (d)∵             𝑛(𝐴 × 𝐵 × 𝐶) = 𝑛(𝐴) × 𝑛(𝐵) × 𝑛(𝐶)∴                             𝑛(𝐶) =
24

4 × 3
= 2

10 (b)

Use 𝑛(𝐴 ∪ 𝐵) = 𝑛(𝐴) +𝑛(𝐵) ―𝑛(𝐴 ∩ 𝐵)
11 (d)∵ 𝐴 = {(𝑎, 𝑏):𝑎2 + 3𝑏2 = 28, 𝑎, 𝑏 ∈ 𝑍}
= {(5, 1), (-5, -1), (5, -1), (-5, 1), (1, 3), (-1, -3), (-1, 3),

 (1, -3), (4, 2), (-4, -2), (4, -2), (-4, 2)}

And 𝐵 = {(𝑎, 𝑏):𝑎 > 𝑏, 𝑎, 𝑏 ∈ 𝑍}∴          𝐴 ∩ 𝐵 = {( ―1, ― 5), (1, ― 5), ( ―1, ― 3), (1, ― 3), (4, 2), (4, ― 2)}∴  Number of elements in 𝐴 ∩ 𝐵 is 6. 

13 (d)

We have𝑅 = {(1,39),(2,37),(3,35),(4,33),(5,31),(6,29),

(7,27),(8,25),(9,23),(10,21),(11,19),(12,17),

(13,15),(14,13),(15,11),(16,9),(17,7),(18,5),

(19,3),(20,1)}

Since (1,39) ∈ 𝑅, but (39,1) ∉ 𝑅
Therefore, 𝑅 is not symmetric

Clearly, 𝑅 is not reflexive. Now, (15,11) ∈ 𝑅 and (11,19) ∈ 𝑅 but (15,19) ∉ 𝑅
So, 𝑅 is not transitive

14 (c)

Total number of employees = 7𝑥 i.e. a multiple of 7. Hence, option (c) is correct

15 (a)
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The power set of a set containing 𝑛 elements has 2𝑛 elements.

Clearly, 2𝑛 cannot be equal to 26

16 (b)

The relation is not symmetric, because 𝐴 ⊂ 𝐵 does not imply that 𝐵 ⊂ 𝐴. But, it is anti-symmetric 

because𝐴 ⊂ 𝐵 and 𝐵 ⊂ 𝐴⇒𝐴 = 𝐵
18 (c)

We have, 𝐴 ⊃ 𝐵 ⊃ 𝐶∴ 𝐴 ∪ 𝐵 ∪ 𝐶 = 𝐴 and 𝐴 ∩ 𝐵 ∩ 𝐶 = 𝐶⇒(𝐴 ∪ 𝐵 ∪ 𝐶) ― (𝐴 ∩ 𝐵 ∩ 𝐶) = 𝐴 ― 𝐶
19 (c)

Given, 𝑛(𝐶) = 63, 𝑛(𝐴) = 76 and 𝑛(𝐶 ∩ 𝐴) = 𝑥
We know that,𝑛(𝐶 ∪ 𝐴) = 𝑛(𝐶) + 𝑛(𝐴) ― 𝑛(𝐶 ∩ 𝐴)⇒       100 = 63 + 76 ― 𝑥⇒𝑥 = 139 ― 100 = 39

And  𝑛(𝐶 ∩ 𝐴) ≤ 𝑛(𝐶)⇒                      𝑥 ≤ 63                   ∴ 39 ≤ 𝑥 ≤ 63

20 (b)

We have,𝑋 =  Set of some multiple of 9

and, 𝑌 =  Set of all multiple of 9∴ 𝑋 ⊂ 𝑌⇒𝑋 ∪ 𝑌 = 𝑌
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