
 
 

 

Discrete Math --Model  - B-                                                      The total marks: 20 
 

Answer the following questions: 

1.                                                                                                           [4 Marks] 

Prove that for every positive integer n: 

                                            1 + 2 + 22+···+2𝑛= 2n+1- 1 

2.                                                                                                           [3 Marks] 

State the converse, inverse and contrapositive of the proposition:   

‘If it rains today, then I will drive to work.’ 

3.                                                                                                           [3 Marks] 

Determine the truth value of each of these five statements if the domain of 

all variables is the real numbers R (mention one counter example or one 

explanation for false statements): 

1) ∀x ∃y (𝑥2 = y)            2) ∀x ∃y (x = 𝑦2)              3) ∃x ∀y (x.y = 0)        

4) ∃x ∃y ( x + y ≠ y + x)  5) ∀x ∃y ( x / y = 1)         6) ∀x ∃y ( x . y = 1)                          

4.                                                                                                           [3 Marks] 

Prove that if m and n are integers and m.n is even, then m is even or n is 

even. 

5.                                                                                                           [3 Marks] 

Show that p ↔ q and (p ∧ q) ∨ (¬p ∧ ¬q) are logically equivalent by a truth 

table and by developing a series of logically equivalences. 

6.                                                                                                           [4 Marks] 

Show that these premises conclude ¬q → s using rules of inference and 

logical equivalences if needed: 

p → q, ¬p → r, and r → s 
================================================================ 
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