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Q1: Choose the correct answer and write it in the top table: 

 

1- The truth value of the statement “For all positive integers 𝑥, if 𝑥2 < 0, then 𝑥 + 1 > 2” 

 

a) True b) False 

c) Undetermined d) None 

 

 

2- Let 𝑃(𝑥, 𝑦) be the statement “𝑥 − 3𝑦 − 6 = 0". Then,  

 

 

a) 𝑃(1,6) is true b) 𝑃(9,1) is true 

c) 𝑃(1,9) is true d) 𝑃(6,1) is true 

 

3- ¬[∀𝑥(1 + 2𝑥 ≥ 2 − 𝑥 ∨ 𝑥 > 0)] is equivalent to  

 

a) ∃𝑥(1 + 2𝑥 < 2 − 𝑥 ∧ 𝑥 ≤ 0) b) ∀𝑥(1 + 2𝑥 < 2 − 𝑥 ∧ 𝑥 ≤ 0) 

c) ∃𝑥(1 + 2𝑥 < 2 − 𝑥 ∨ 𝑥 ≤ 0) d) ∃𝑥(1 + 2𝑥 ≥ 2 − 𝑥 ∨ 𝑥 > 0] 
 

 

4- Let 𝑄(𝑥) be the statement “𝑥 + 4 > 3𝑥”, with the domain tb the set of integers. Which of the following 

statements is true: 

a) ∀𝑥 𝑄(𝑥) b) ∃𝑥 𝑄(𝑥) 

c) 𝑄(5) d) 𝑄(10) 

 

 

5- The inverse of the conditional statement “If 𝑛 is odd, then 𝑛2 is odd” is  

a) If 𝑛2 is even, then 𝑛 is even b) If 𝑛2 is odd, then 𝑛 is odd 

c) If 𝑛 is even, then 𝑛2 is even d) None 

 

 

6- The proposition (p ∨ ¬p) → p is a 

 

a) Tautology b) Contradiction 

c) Contingency d) None 
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(1) (2) (3) (4) (5) (6) 

      



 

 

Q2: I - Prove the following statement: 

 

I - 𝑛2 + 1 ≥ 2𝑛 where 𝑛 is a positive integer with 1 ≤ 𝑛 ≤ 4. 

 

 

 

 

 

 

 

 

 

 

 

 

II - Prove that [¬p ∧ (p ∨ q)] → q is a tautology, (Use two different ways). 
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Q3: Prove the following statements: 

 

I- If 𝑛 is integer and 3𝑛 + 2 is even, then 𝑛 is even. (Use two different methods) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II - If 𝑚 + 𝑛 and 𝑛 + 𝑝 are even integers, where 𝑚, 𝑛 and 𝑝 are integers, then 𝑚 + 𝑝 is even. (Use direct method) 
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Q4:  Prove that  

12 + 22 + ⋯ + 𝑛2 =
𝑛(𝑛+1)(2𝑛+1)

𝑛
, for a positive integer 𝑛. 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of the Exam 
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