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1) Consider the statement, “If 𝑛 is divisible by 30 then 𝑛 is divisible by 2 and by 3 and by 5.” Which of the 

following statements is(are) equivalent to this statement: 

 
  (a) If 𝑛 is not divisible by 30 then 𝑛 is not divisible by 2 or not divisible by 3 or not divisible by 5 

 (b) If 𝑛 is not divisible by 30 then 𝑛 is divisible by 2 or divisible by 3 or divisible by 5. 

 (c) If 𝑛 is divisible by 2 and divisible by 3 and divisible by 5 then 𝑛 is divisible by 30. 

 (d) If 𝑛 is not divisible by 2 or not divisible by 3 or not divisible by 5 then 𝑛 is not divisible by 30. 

 (e) If 𝑛 is divisible by 2 or divisible by 3 or divisible by 5 then 𝑛 is divisible by 30. 

  

 

2) If 𝑥 +
1

𝑥
= 1, then the value of 𝑥2 + 5 +

1

𝑥2 is   

   (a) 3 (b) 4 (c) 5 

 (d) 6 (e) 7.  

  
 

3) If log 27 = 1.431, then log 9 is equal to 

  

  (a) 0.954 (b) 0.934 (c) 0.945 

 (d) 0.958 (e) 0.928  

  

4) If 𝐴 and 𝐵 are two non-empty sets, then 𝐵 ∩ (𝐴 ∪ 𝐵)𝐶 is equal to  

(a) 𝐴𝐶  (b) 𝐵𝐶  (c) 𝐴 

(d) 𝐵 ∩ 𝐴𝐶  (e) 𝜙 (empty set).  
 

 

5) 
Let 𝑥 = (1

2⁄ )
−1

2⁄
. Then 𝑥 is equal to 

  

  (a) −√2 (b) √2 (c) 2 

 (d) 1 (e) 1
√2

⁄ .  

   

6) Which of the following statements is(are) true if the domain for all variables consists of all integers? 

  

  (a) ∀𝑛 (𝑛2 ≥ 0) (b) ∀𝑛 (𝑛2 ≥ 𝑛) (c) ∃𝑛 (𝑛2 = 2) 

 (d) ∃𝑛 (𝑛2 = 𝑛) (e) ∃𝑛 (𝑛2 < 0).  

  

7) Let p and q be two propositions. Which of the following is (are) a tautology (tautologies)? 

  

 

 

 
 

 (a) [𝑝 ∧ (𝑝 → 𝑞)] → 𝑞 (b) [𝑞 ∧ (𝑝 → 𝑞)] → 𝑝 

 (c) (𝑝 ∨ 𝑞) → 𝑝 (d) (𝑝 ∧ 𝑞) → 𝑝 

 (e) [~𝑝 ∧ (𝑝 ∨ 𝑞)] → 𝑞. 
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8) 
 

The meaning of the proposition ∃𝑥 ∀𝑦 𝑃(𝑥, 𝑦) is 

  (a) There exists some 𝑦 such that 𝑃(𝑥, 𝑦) is true for every 𝑥. 

  (b) There exists some 𝑥 such that 𝑃(𝑥, 𝑦) is false for every 𝑥. 

  (c) There exists some 𝑥 such that 𝑃(𝑥, 𝑦) is true for every 𝑦. 

  (d) There exists some 𝑥 such that 𝑃(𝑥, 𝑦) is true for every 𝑥, 

  (e) For every 𝑦, there exists some 𝑥 such that 𝑃(𝑥, 𝑦) is true. 

 

9) Number of proper subsets of the set 𝐴 = {𝑝, 𝑞, 𝑟, 𝑠} is 

  

  (a) 4 (b) 16 (d) 15 

 (d) 9 (e) 3.  

  

10) Which of the following propositions is(are) logically equivalent to 𝑝 → 𝑞? 

  

  (a) ~𝑞 → ~𝑝 (b) ~𝑝 → ~𝑞 (c) 𝑞 → 𝑝 

 (d) ~𝑝 ∨ 𝑞 (e) 𝑝 ∨ ~𝑞.  

  

11) Let 𝐴 = {2, 3, 4} and 𝐵 = {𝑥 ∶   𝑥 ∈ ℝ  and  𝑥2 − 7𝑥 + 12 = 0}. Which of the following must be true? 

  

  (a) 𝐴 = 𝐵 (b) 𝐴 ⊆ 𝐵 (c) 𝐴 ∪ 𝐵 = 𝐴 

 
 

 
(d) 𝐴 ∩ 𝐵 = 𝐴 (e) 𝐴 ∪ 𝐵 = 𝐵.  

 

12) What is the negation of the statement 𝑝 → (𝑞 ∨ 𝑟)? 
 

 

 

 

 

 

 
(a) ~𝑝 ∧ ~𝑞 ∧ ~𝑟 (b) 𝑝 ∧ ~𝑞 ∧ ~𝑟 (c) ~(𝑞 ∨ 𝑟) → ~𝑝 

 (d) ~ 𝑝 ∧ (𝑞 ∨ 𝑟) (e) ~𝑝 ∨ (𝑞 ∨ 𝑟).   

  

13) Let 𝑝, 𝑞, and 𝑟 be three propositions with truth values true, false, and false, respectively. Which of the 
following propositions is(are) true? 

 

  (a) 𝑝 ⟷ (𝑞 ∨ 𝑟) (b)  (𝑝 ∧ 𝑞 ) ∧ ~𝑟 (c) 𝑞 ⟷ (𝑝 ∧  𝑟) 

  (d) (𝑝 → 𝑞) ∧ ~𝑟 (e) (𝑝 → 𝑞) → 𝑟.  

  

14) If set 𝐴 is {𝑎, 𝑏, 𝑐} and 𝐴 − 𝐵 = ∅, then set 𝐵 can be 

  (a) {𝑎, 𝑏, 𝑑, 𝑒} (b)  {𝑎, 𝑏, 𝑑} (c) {𝑎, 𝑏} 

 (d) {𝑎, 𝑏, 𝑐, 𝑑, 𝑒} (e) {𝑑, 𝑒}.  
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15)     If 𝐴 = {1, 2, 3}, 𝐵 = {2, 4, 5}, and 𝐶 = {2, 5}, then(𝐴 − 𝐵) × (𝐵 − 𝐶) is equal to 
 

  (a) {(1, 4), (3, 4)} (b) {1, 3, 4} (c) (1, 4), (2, 4) 

 (d)  {(1, 4), (3, 4), (4, 2)} (e) {(1, 4), (3, 4), (4, 2), (4, 5)}.  

  

 
16) 

 

 

Let 𝐴 and 𝐵 be two sets. Which of the following statements is(are) false? 

  (a)   𝐴 − 𝐵 = 𝐴 ∩ 𝐵𝐶 (b) 𝐴 − 𝐵 = 𝐴 − (𝐴 ∩ 𝐵) (c) 𝐴 − 𝐵 = 𝐴 − 𝐵𝐶  

 (d)   𝐴 − 𝐵 = (𝐴 ∪ 𝐵) − 𝐵 (e)   𝐴 − 𝐵 = 𝐵 − 𝐴.  

  
 

17) Let 𝐴 = {𝑎, 𝑏, 𝑐, 𝑑, 𝑒, 𝑓, 𝑔, ℎ, 𝑖, 𝑘}. Then the number of subsets of 𝐴 containing exactly two elements is  

  (a) 20 (b) 45 (c) 90 

 (d) 40 (e) 1024.  

  

 

18) Let 𝑋 and 𝑌 be two finite sets. If the total number of subsets of 𝑋 is 112 more than the total number of 

subsets of 𝑌, then the number of elements in 𝑋 is  

  (a) 5 (b) 12 (c) 9 

 (d) 7 (e) 11.  

  

19) Let A be a set with 𝑛 (𝑛 ≥ 2) elements and B be a set with 2 elements. How many onto (surjective) 

functions are there from A to B? 

  (a) 2𝑛 (b) 2𝑛 − 1 (c) 2𝑛 − 2 

 (d) 2𝑛−1 (e) 2(2𝑛 − 2).  

  

 

20) In a group of 72 students, 47 have background in Physics, 59 have background in Mathematics and 42 
have background in both the subjects. How many students do not have background in both Physics and 

Mathematics? 

  (a) 8 (b) 64 (c) 13 

 (d) 25 (e) 34.  

  

 

 

21) Let f and g be the functions from the set of integers to the set of integers defined by 𝑓(𝑥) = 2𝑥 + 3 and        

𝑔(𝑥) = 3𝑥 + 2.  Then (𝑓 ∘ 𝑔)(2)  is equal to 

  (a)   23 (b)   72 (c)   15 

  (d)   56 (e)   19.  
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22) Which of the following conditional statements is(are) true? 

  (a) If 2 + 2 = 4, then 2 + 3 = 5. 

  (b) If 2 + 2 = 4, then 2 + 3 = 6. 

  (c) If 2 + 2 = 5, then 2 + 3 = 5. 

  (d) If 2 + 2 = 5, then 2 + 3 = 4. 

  (e) If 100 > 200, then 200 < 300. 

  

23) What is the negation of the statement “No one wants to buy my computer”? 

  (a) All want to buy my computer.  

 (b) Someone wants to buy my computer.  

 (c) Everyone wants to buy my computer.  

  (d) Everyone does not want to buy my computer.  

  (e) None of these.  

 
 

 

24) Which of the following statements is(are) true if the domain consists of all integers? 

  (a) ∀𝑛 (𝑛 + 1 > 𝑛) (b) ∀𝑛 (3𝑛 ≤ 4𝑛) (c) ∃𝑛 (2𝑛 = 3𝑛) 

 (d) ∀𝑛 (𝑛2 > 𝑛) (e) ∃𝑛 (𝑛 = −𝑛).  

  

25) Let 𝑄(𝑥, 𝑦) be the predicate “𝑥 + 𝑦 = 𝑥 − 𝑦.” If the domain for both variables consists of all integers, 

which of the following statements is(are) true? 

  

  (a) 𝑄(2,2) (b) ∀𝑦 𝑄(1, 𝑦) (c) ∃𝑥 ∃𝑦 𝑄(𝑥, 𝑦) 

 (d) ∃𝑦 ∀𝑥 𝑄(𝑥, 𝑦) (e) ∀𝑥 ∀𝑦 𝑄(𝑥, 𝑦).  

  

26) Let 𝑓: ℕ ⟶ ℕ be a function defined by 𝑓(𝑛) = 𝑛2 + 2 for all 𝑛 ∈ ℕ, where  ℕ is the set of all positive 

integers. Then 𝑓 is 

 
 (a) injective (one to one) 

(b) surjective (onto) 

(c) bijective  

(d) both injective and surjective 

(e) neither injective nor surjective. 

 

 

 

27) 
 

 

 
 

 

Let 𝐴 = {𝑎, 𝑏, 𝑐, 𝑑} and 𝐵 = {1, 2, 3, 4, 5}. How many one to one function can be defined from 𝐴 to 𝐵? 

 

(a) 24    (b) 16 (c) 32 

(d) 120 (e) 144.  
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28) Let  𝑓: 𝐴 ⟶ 𝐴 be an onto function, where 𝐴 = {1, 2, 3}. Then which of the following statements is(are) 

true. 

  

(a)  𝑓 is one to one. 

(b) 𝑓 may be one to one or many to one 

(c) 𝑓 is bijective 

(d) 𝑓 may be or may not be bijective 

(e) None of the above. 

 

 

  

29)  Let 𝑅 = { (1,1), (1,2), (2,1), (2,2), (3,4), (4,1), (4,4)} be a relation on a set {1, 2, 3, 4}.  Which of the 

following statements is(are) true? 
  

  (a) 𝑅 is reflexive 

 (b) 𝑅 is symmetric 

 (c) 𝑅 is anti-symmetric 

(d) 𝑅 is transitive 

 (e) None of the above. 

  

30) 
 

 

Let 𝑅 be a relation defined on the set of integers (ℤ) by (𝑥, 𝑦) ∈ 𝑅 if and only if 𝑥 + 𝑦 ≤ 3.  Which of 
the following statements is(are) true? 

 

  (a) 𝑅 is reflexive 

 (b) 𝑅 is symmetric 

 (c) 𝑅 is anti-symmetric 

 (d) 𝑅 is transitive 

 (e) None of the above. 

  

31) How many relations exist from set X to set Y if the set X and set Y has 3 and 4 elements respectively? 

  (a) 12 (b) 128 (c) 4096 

 (d) 8 (e) 16  

  

32) Consider the binary relation 𝑅 = {(𝑥, 𝑦), (𝑥, 𝑧), (𝑧, 𝑥), (𝑧, 𝑦)} on the set {𝑥, 𝑦, 𝑧}. Which one of the 

following is(are) true? 

 

  (a) R is not symmetric but antisymmetric 

 (b) R is symmetric but not antisymmetric 

 (c) R is neither symmetric nor antisymmetric 

 (d) R is not transitive 

 (e) R is both symmetric and antisymmetric. 
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33) Let p and q be two propositions. Which of the following arguments is/are invalid? 

  (a) 𝑝 → 𝑞, 𝑞 ⊢ 𝑞 (b) 𝑝 → 𝑞, ~𝑞 ⊢ ~𝑝 (c) 𝑝 ∨ 𝑞, ~𝑝 ⊢ 𝑞 

 (d) 𝑝 ∨ 𝑞 ⊢  𝑝 (e) 𝑝 ∧ 𝑞 ⊢ 𝑝.  

  

34) The union of events 𝐴 and 𝐵 is the event containing 

  (a) All the sample points common to both 𝐴 and 𝐵. 

 (b) All the sample points belonging to A or B. 

(c) All the sample points not belonging to A or B. 

 (d) All the sample points belonging to 𝐴 or 𝐵 or both. 

 (e) All the sample points belonging to 𝐴 or 𝐵, but not both 

 

35) If 𝐴 ⊂ 𝐵 then 𝑃(𝐵|𝐴) is equals to 

  (a) 1 

 
(b) 

𝑃(𝐴)
𝑃(𝐵)⁄  

 
(c) 

𝑃(𝐵)
𝑃(𝐴)⁄  

 (d) 𝑃(𝐴) 

 (e) 𝑃(𝐵). 

  

36) A coin is tossed and a die is rolled, find the probability that the coin shows a tail and the die shows an even 

number. 
 

  (a) 1
12⁄  (b) 3

12⁄  (c) 4
12⁄  

 (d) 6
12⁄  (e) 7

12⁄ .  

  

37) What is the missing joint probability value shown by a question mark on the tree diagram shown below? 

 

 
 

 

  (a) 0.06 

 (b) 0.15 

 (c) 0.50 

 (d) 0.56 

 (e) 0.70. 
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38) A box contains 3 red marbles and 2 green marbles. Three marbles are drawn at random without 
replacement. What is the probability that two marbles are red and one marble is green? 

  

  (a) 0.2 

 (b) 0.3 

 (c) 0.3 

 (d) 0.4 

 (e) 0.6 

  

39) Two dice are rolled. Probability of getting a total of 4 given that both-faces are similar is: 

 

  (a) 1
36⁄  (b) 3

36⁄  (c) 5
36⁄  

  (d) 1
6⁄  (e) 1.  

 

 
40) 

 

Company A produces 10% defective products, Company B produces 20% defective products and C 
produces 5% defective products. If choosing a company is an equally likely event, then find the 

probability that the product chosen is defective. 

 

  (a) 0.22 (b) 0.12 (c) 0.11 

 (d) 0.21 (e) 0.35  

  

  ****** 


