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Question Number 1 2 3 4 5 6 Total 

Answer        

Question I:  

A. Choose the correct answer, then fill in the table above:                                                                       

(1) The statement "(𝑝 ∧ 𝑞) ∨ (¬𝑝 ∨ ¬𝑞) " is a  

(a) Tautology                    (b) Contradiction         (c) Contingency              (d) None of the previous    

 

(2) Let 𝑃(𝑥, 𝑦)  be the statement" 𝑦 − 𝑥 𝑖𝑠 𝑜𝑑𝑑 " then  

(a) 𝑃(1,5) is true            (b) 𝑃(2,5) is true           (c) 𝑃(3,5)  is true           (d) None of the previous 

______________________________________________________________________________________ 

(3) The contrapositive of the statement "𝑖𝑓 |𝑥| = 𝑥 𝑡ℎ𝑒𝑛 𝑥 ≥ 0"is 

(a) 𝑖𝑓 |𝑥| ≠ 𝑥 𝑡ℎ𝑒𝑛 𝑥 < 0                                                 (b) 𝑖𝑓  𝑥 ≥ 0 𝑡ℎ𝑒𝑛 |𝑥| = 𝑥              

(c) "𝑖𝑓 𝑥 < 0 𝑡ℎ𝑒𝑛 |𝑥| ≠ 𝑥                                        (d) None of the previous 

______________________________________________________________________________________ 

(4)   ¬(∃𝑥: (𝑥2 > 2 ∨ 𝑦 ≠ 2)) is equivalent to  

(a) ∀𝑥: (𝑥2 ≤ 2 ∧ 𝑦 = 2)                                            (b) ∃𝑥: (𝑥2 ≤ 2 ∧ 𝑦 = 2)    

 (c) ∀𝑥: (𝑥2 ≤ 2 ∨ 𝑦 = 2)                                           (d) None of the previous 

_____________________________________________________________________________________ 

(5) ∃! 𝑥 (|𝑥| = 1) is  

(a) True                                   (b) False                       (c) None of the previous 

___________________________________________________________________________________ 

 (6) ) If 𝐴 𝑎𝑛𝑑 𝐵 are sets, then 𝐴 ∩ (𝐵 − 𝐴) =  

(a)   𝐴                                  (b)  𝐵 − 𝐴                           (c)  ∅             (d) None of the previous 

  



3 

 

                                                                          

𝑝 → 𝑟
¬𝑟 ∧ 𝑝
𝑝 ∨ 𝑠

 

Question II: 

  A. Without using truth tables prove  the following:  

  ¬𝑝 ∨ (𝑟 → ¬𝑞) ≡ (𝑝 → ¬𝑟) ∨ ¬𝑞 

  

 

 

 

 

 

 

 

 

 

B. Is the following argument valid or invalid? Justify your answer: 

 

                                                                
____________

∴ 𝑠  
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Question III: 

A. Prove that the product of two rational numbers is rational. 

 

 

 

 

 

 

 

 

 

 

 

 

B.  Prove by cases that "𝑛2 + 3𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛", for every integer number 𝑛. 
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Question IV: 

A. Prove that the statement "𝑛2 − 4𝑛 ≤ 0 𝑓𝑜𝑟 𝑒𝑣𝑒𝑟𝑦 𝑖𝑛𝑡𝑒𝑔𝑒𝑟 𝑛𝑢𝑚𝑏𝑒𝑟 𝑛" is false. 

  

 

 

 

 

 

 

 

B. If  the universal set 𝑈 = {1,2,3,4,5,6}  and 𝐴 = {1,2,3} , 𝐵 = {3,4} 𝑎𝑛𝑑 𝐶 = {4}, then answer the 

following: 

   (1)  Find the sets 𝐴 ∩ 𝐶  and    𝐵 − 𝐴. 

  

 

     (2) Find 𝐴 × 𝐵.   

 

 

    (3) |𝑃(𝐴 ∪ 𝐵)| 

 

 

    (4) Is the set 𝐷 = {3} a subset of 𝐴 ∩ 𝐵? 

 

     Good Luck 


