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1 (c) 
We know that the contrapositive of 𝑝 → 𝑞 is ∼ 𝑞 →∼ 𝑝. Therefore, contrapositive of (∼ 𝑝 ∧ 𝑞) →∼ 𝑟 is 
𝑟 →∼ (∼ 𝑝 ∧ 𝑞) or, 𝑟 → 𝑝 ∨∼ 𝑞 

2 (d) 
 

𝑝 𝑞 ~𝑝 ~𝑝 ∧ 𝑞 𝑞 → 𝑝 ~(𝑞 → 𝑝) 
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From the table 
~𝑝 ∧ 𝑞 ≡ ~(𝑞 → 𝑝) 

3 (b) 
Clearly, (𝑝 ∧ 𝑞) ∧ 𝑟 ≅ 𝑝 ∧ (𝑞 ∧ 𝑟) 

4 (c) 
The symbolic form of given statement is ∼ (𝑝 ∨ 𝑞) 

5 (a) 
(𝑝 ∧ 𝑞) ∧ (∼ (𝑝 ∨ 𝑞)) 
≅ (𝑝 ∧ 𝑞) ∧ (∼ 𝑝 ∧∼ 𝑞) 
≅ 𝑞 ∧ (𝑝 ∧∼ 𝑝) ∧∼ 𝑞 
≅ 𝑞 ∧ 𝑐 ∧∼≅ 𝑐 
So, statement in option (a) is a contradiction 

8 (b) 

𝑝 𝑞 ∼ 𝑝 ∼ 𝑞 𝑝
∧ ~𝑞 

~𝑝
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It is clear from, the table that (𝑝 ∧ ~𝑞) ∧ (~𝑝 ∧ 𝑞)is a contradiction. 
10 (d) 

Since 𝑝 is true and 𝑞 is false 
∴ 𝑝 → 𝑞 has truth value 𝐹 
Statement 𝑟 has truth value 𝑇 
∴ (𝑝 → 𝑞) ∧ 𝑟 has truth value 𝐹. Also, (𝑝 → 𝑞) ∧∼ 𝑟 has truth value 𝐹 
𝑝 ∧ 𝑞 has truth value 𝐹 and 𝑝 ∨ 𝑟 has truth value 𝑇 
∴ (𝑝 ∧ 𝑞) ∧ (𝑝 ∨ 𝑟) has truth value 𝐹 
As 𝑝 ∧ 𝑟 has truth value 𝑇. Therefore, 𝑞 → (𝑝 ∧ 𝑟) has truth value 𝑇 
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11 (b) 
Dual of (𝑥′ ∨ 𝑦′)′ = 𝑥 ∧ 𝑦 is (𝑥′ ∧ 𝑦′) = 𝑥 ∨ 𝑦 

13 (a) 
We have, 
(∼ 𝑝 ∨∼ 𝑞) ∨ (𝑝 ∨∼ 𝑞) =∼ 𝑝 ∨ (∼ 𝑞 ∨ (𝑝 ∨∼ 𝑞)) 
=∼ 𝑝 ∨ (𝑝 ∨∼ 𝑞) = (∼ 𝑝 ∨ 𝑝) ∨∼ 𝑞 = 𝑡 ∨∼ 𝑞 = 𝑡 

14 (b) 
∼ (𝑝 ∨ 𝑞) ∨ (∼ 𝑝 ∧ 𝑞) 
≡ (∼ 𝑝 ∧∼ 𝑞) ∨ (∼ 𝑝 ∧ 𝑞) 
≡∼ 𝑝 ∧ (∼ 𝑞 ∨ 𝑞) 
≡∼ 𝑝 

15 (d) 
𝑝 𝑞 ∼ 𝑝 ∼ 𝑞 𝑝 ∨ 

(∼ 𝑞) 
(∼ 𝑝) 
∧ 𝑞 

𝑝 ∨ 𝑞 ∼ (𝑝 ∨ 𝑞) (∼ 𝑝) 
∨ 
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(𝑝 ∨ 𝑞) 
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It is clear from the table that columns 8 and 9 are not equal, ie, ∼ (𝑝 ∨ 𝑞) is not equivalent to(∼ 𝑝) ∨ (∼ 𝑞). 
Hence, option (e) is false statement. 

16 (c) 

𝑝 𝑞 𝑝 ↔ 𝑞 ~[𝑝 ↔ 𝑞] 
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It is clear from the table that, it is neither tautology nor contradiction. 
19 (c) 

Consider the following statements: 
𝑝 ∶ We control the population growth 
𝑞 ∶ We become prosper 
The given statement is 𝑝 → 𝑞 and its negation is 𝑝 ∧∼ 𝑞 
i.e. We control population but we donot become prosper 

20 (c) 
Mathematics is interestring is not a proposition. 
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