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1. Commutative but not associative  
2. Both Commutative and associative  
3. Not Commutative but associative  
4. Neither Commutative nor associative 
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Q.18. . If:  A = Set of natural numbers, B = Set of prime numbers and  C = Set of even 
prime numbers 

          Draw Venn-diagram showing the relationship among the given sets A, B and C. 

Q.19 . Let M = {Natural numbers between 10 and 40; each divisible by 3} 
         N = {Natural numbers upto 40; each divisible by 4}. 

  Draw a Venn-diagram showing the relationship between sets M and set N. 

Q. 20 . Show by Venn diagrams the relationship between the following pairs of sets: 
            If:   A = Set of natural numbers,  B = Set of prime numbers and 
                  C = Set of even prime numbers. 

Draw Venn-diagram showing the relationship among the given sets A, B and C. 

Q. 21  Let M = {Natural numbers between 10 and 40; each divisible by 3} 
         N = {Natural numbers upto 40; each divisible by 4}. 

       Draw a Venn-diagram showing the relationship between sets M and set N. 

Q. 22  If  A ∩ Bc =    
       1.     A = B 
       2.     B  A 
       3.    A is proper subset of B 
       4.     None of these 

Q.23  Ac - Bc is equal to 

       1.    B-A 
       2.    A-B 
       3.   A= B 
       4.    None of these 

Q. 24 If A =   then total number of elements in P(A) are 

     1.   No element 
     2.   Zero 
     3.   two 
     4.    one 
Q. 25 Let A= { a,b,c} and B= { 1,2} then the number of relations from A into B are 
      1.  6 
      2.  5 
      3.  32 
      4.  64 
Q. 26  Let R is the set of all triangles in a plane aRb iff a is congruent to b , then R is  
      1.   Only reflexive 
      2.   Only Symmetric  
      3.   Only Transitive relation 
      4.    Equivalence relation  

Q. 27 The relation “ is parallel”  on the set A of all coplanar straight line is :  

      1.    Only reflexive 
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prime numbers 
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Q.42 If A & B are two sets such that n(A)= 15, n(B)= 21, & n(A∪B) = 36 then n(A∩B) equal 
to  
     1.   2 
     2.   0 
     3.   4 
    4.   15 
 
 
Q.43 If  P & Q are two sets such that P ∪ Q has 20 elements , P has 9 elements & Q has 16 elements 
. How many elements  does P∩Q have ? 
     1.     5 
     2.     4 
     3.     3 
     4.     0 
 
 Q. 44 In a Group of 300 people , 150 can speak French & 200 can speak German. How 
many can speak both French & German. 
     1.    40 
     2.    50 
     3.    20 
     4.    None of these 
 
Q.45 The relation R defined on the set of natural numbers as {(a, b): a differs from b by 3} 
is given   
      1.  {(1, 4), (2, 5), (3, 6), ….} 
      2. { (4, 1), (5, 2), (6, 3), ….} 
      3.    {(4, 1), (5, 2), (6, 3), ….} 
      4.    None of the above 
 
 
Q.46. The relation R defined on the set A = {1, 2, 3, 4, 5} by R = {(x, y) : | x2 – y2| < 16} is 
given by 

       1.    {(1, 1), (2, 1), (3, 1), (4, 1), (2, 3)} 
       2.    {(2, 2), (3, 2), (4, 2), (2, 4)} 
       3.   {(3, 3), (4, 3), (5, 4), (3, 4)} 
       4.     None of the above 
 
 
Q.47    If the binary operation * is defined on a set of ordered pairs of  real number as    
           (a,b)*(c,d)= (ad+bc, bd) and is associative then (1,2)*(3,5)*(3,4) equals 
 

  1.   (74,40) 
        2.   (32,40) 
        3.   (23,11) 
        4.     (7,11) 
 
 
Q.48  If A = {1,2,3,4} . let   = {(1,2),(1,3),(4,2)}. Then   is  
         1.   Not anti-symmetric 

   2.  Transitive 
         3.  Reflexive 
         4.  Symmetric 
 

 
Q.49  If R ={ (1,2),(2,3),(3,3)} be a relation defined on A= {1,2,3} then R = R2 is 
 

1.  R itself 
2.  { (1,2),(2,3),(3,3)} 
3. { (1,3),(2,3),(3,3)} 
4. { (2,1),(1,3),(2,3)} 

 
Q.50  A binary opearion * on a set of integers is defined as x*y = x2+y2 .Which one of the 
following statement is true about * 
       1.  Commutative but not associative 
       2.  Both Commutative and  associative 
       3.  Not Commutative but  associative 
       4. Neither Commutative nor associative 
 
Q.51 How many onto (surjective ) functions are there form an n-element(n 2) set to a 2-
elment set ?  
       1.     2n 
        2.     2n -1 
       3.     2n -2 
       4.     2(2n -2) 
 
Q. 52  What is the possible number of reflexive relations on a set of 5 elements 
             1.   210 
                   2.   215 
             3.  220 
             4.  225 

 
Q.53  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 true 
          1.  R is symmetric but Not antisymmetric  
          2.  R is not  symmetric but antisymmetric  
          3.   R is  both symmetric and  antisymmetric  
          4.    R is  neither symmetric  nor antisymmetric  
 
Q.54  For a set A , the power set of A is denoted by 2A, . If A= {5, {6},{7}} , which of the 
following option are true ? 
           1.  ∈  A 
                 2.    ⊆ A 
            3. {5,{6}}∈ A 
            4. . {5,{6}}⊆2A 

 

Q.55 If f is a function from A to B , where O(A) = m & O(B)= n , then total number of 
distinct functions are 
            1.    nm 
            2.     nm 
            3.     mn 
            4.     m+n 
 
Q.56  A function f from N to N defined by f(n)= 2n+5       ∈   is 
                        1.    many –one function  
                  2.    into function 
                  3.    onto function 
                  4.    bijective function 
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If 63% of persons like banana, where 76% like apple. What can be said 
about the percentage of persons who like both banana & apples?  
1. 40 
 2. 39  
3. 27  
4. 24 
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Q.57  If 63% of persons like banana , where 76% like apple. What can be said about the 
percentage of persons who like both banana & apples ? 
                    1.   40 
                    2.   39 
                    3.   27 
                    4.   24 
 
 
 Q.58  The number of binary relation on a set with n elements is 
                   1.    n2 
                             2.     2n 
                    3.       
                   4. None of these 
 
 
Q.59 The number of equivalence relations of the set {1,2,3,4} is 
                   1.  4 
                   2.  15 
                   3.  16 
                   4.  24 
 
Q.60 Let A be a finite set of size n , the number of elements in the power set of  A A is 
 

1.     
2.     
3. 2n 
4. None of these 

 
Q.61   Which of the following set(s) are empty ? 
                    1.   {x:     x = x} 
                    2.    {x:       } 
                    3.    {x:     x = x2} 
                    4.     {x:     x   x2} 
 
Q. 62 If A = {x,y} , the power set of A is 
 

1. {{x},{y}} 
2. { { }, {x,y}} 
3. { ,{x},{y}} 
4.   None of these 

 
Q.63 If A & B are sets and A   B = A ∪ B , then 
                 1.    A =   
                2.   B =    
                3.   A = B 
                4. None of these 
 
 
Q.64 The domain & range are same for  
                1.   constant function 
                2.  Identity function  
                3. absolute value function 
                4. Greatest integer function 
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Q.63 If A & B are sets and A   B = A ∪ B , then 
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Q.64 The domain & range are same for  
                1.   constant function 
                2.  Identity function  
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Q.18. . If:  A = Set of natural numbers, B = Set of prime numbers and  C = Set of even 
prime numbers 

          Draw Venn-diagram showing the relationship among the given sets A, B and C. 

Q.19 . Let M = {Natural numbers between 10 and 40; each divisible by 3} 
         N = {Natural numbers upto 40; each divisible by 4}. 

  Draw a Venn-diagram showing the relationship between sets M and set N. 

Q. 20 . Show by Venn diagrams the relationship between the following pairs of sets: 
            If:   A = Set of natural numbers,  B = Set of prime numbers and 
                  C = Set of even prime numbers. 

Draw Venn-diagram showing the relationship among the given sets A, B and C. 

Q. 21  Let M = {Natural numbers between 10 and 40; each divisible by 3} 
         N = {Natural numbers upto 40; each divisible by 4}. 

       Draw a Venn-diagram showing the relationship between sets M and set N. 

Q. 22  If  A ∩ Bc =    
       1.     A = B 
       2.     B  A 
       3.    A is proper subset of B 
       4.     None of these 

Q.23  Ac - Bc is equal to 

       1.    B-A 
       2.    A-B 
       3.   A= B 
       4.    None of these 

Q. 24 If A =   then total number of elements in P(A) are 

     1.   No element 
     2.   Zero 
     3.   two 
     4.    one 
Q. 25 Let A= { a,b,c} and B= { 1,2} then the number of relations from A into B are 
      1.  6 
      2.  5 
      3.  32 
      4.  64 
Q. 26  Let R is the set of all triangles in a plane aRb iff a is congruent to b , then R is  
      1.   Only reflexive 
      2.   Only Symmetric  
      3.   Only Transitive relation 
      4.    Equivalence relation  

Q. 27 The relation “ is parallel”  on the set A of all coplanar straight line is :  

      1.    Only reflexive 
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Q.63 If A & B are sets and A   B = A ∪ B , then 
                 1.    A =   
                2.   B =    
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                4. None of these 
 
 
Q.64 The domain & range are same for  
                1.   constant function 
                2.  Identity function  
                3. absolute value function 
                4. Greatest integer function 
 
 

Q.65 Set A has 3 elements & set B has 4 elements . The number of injections that can be  
          defined from A into B 

1. 144 
2. 12 
3. 24 
4. 64 

 
Q.66  The number of bijective  functions from set A to itself  when A contains 106 elements is  
               Is 

1.  106 
2.  1062 
3. 106 ! 
4. 2106 

 
Q.67 Let Z denote the set of all integers define  f       by   f(x)=   x/2  , if x is even 
                                                                                                                         x  ,     if x is odd    then f is 

1.  Onto but not one-one 
2. One-one but not onto 
3. One-one & onto 
4. Neither one-one nor onto 

 
 

Q.68 To have  inverse for the function f, f is  
               1.  one one 
               2.  onto 
               3. one one onto 
              4.  identity function 
 
 
Q.69 If [x] denotes integral part of the real number, then the function f(x)= x-[x] is a/an 
               1. even function 
               2. odd function 
               3. periodic function 
               4. constant 
 
Q.70 The set of all equivalence classes of a set A of cardinality C 
                1.  Has the same cardinality as A 
                2. forms a partition of A 
                3. is if cardinality 2C 
                4. is of cardinality C2 

 
 
Q.71    In a group of 72 students , 47 have background is electronics , 59 have background in 
Mathematics & 42 have background in both the subjects. How many subjects  do not have 
background in any of the subjects 
              1.   8 
               2.   13 
               3.    25 
                4.  34 
 
Q.72  The function f : Z  Z  given by f(x)= x2 is 
               1.  one one 
               2.  onto 
               3.  one one & onto 
               4.   None of these 
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               3.  one one & onto 
               4.   None of these 

 
 
Q.73 Let A =  {x : -1<x<1} = B . The function f(x)= x/2 from A to B is 
               1.  Injective 
               2.  surjective 
               3. Both Injective & Surjective 
               4. Neither Injective nor Surjective 
 
 
Q.74    A-(B∪C) is equal to  
                1.   ( A-B) ∪  A-C) 
                2.   A-B-C 
                3.  (A-B)  (A-C) 
                4.  (A-B) ∪ C 
 
Q.75 The range of f(x)= [cosx] is 
                1. {-1,1} 
                2. [-1,1] 
                3. { -1, 0,1} 
                4. {-1,1} 
 
Q.76 The range of the function f(x)= sin[x] ,           

 
1. {-1,0,1} 
2. {-1,1} 
3. {-1/   ,1/   } 
4. {0, -sin 1}   

 
 
Q.77 The domain of the function , f(x)= 1/          is 
              1.    R+ 

              2.    R- 

              3.    Z 
              4.   R-Z 
 
Q.78 If f: R    is defined by f(x) = x2+1 , then value of f-1(17) is 
               1.   {-2,2} 
               2.   {-3,3} 
               3.   { -4,4} 
               4. {        
 
Q.79 The domain of            is . 
               1.  (-    ∪       
               2.  (-    ∪       
               3. (-    ∪       
               4. None of these 

Q.80  Find the domain of function f defined by f (x) = -1 / ( x + 3) is  

                1.   (-     ∪        
               2.   (-     ∪       
               3.   (-    ∪       
               4.   None of these 
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               2.   (-     ∪       
               3.   (-    ∪       
               4.   None of these 
 
 

Review Questions

(c) There exists odd primes p < q such that for all positive non-primes r < s, p2+q2 ̸=
r2 + s2.

(d) For all odd primes p < q and for all positive non-primes r < s, p2 + q2 ̸= r2 + s2.

(e) There exists odd primes p < q and there exists positive non-primes r < s such
that p2 + q2 ̸= r2 + s2

9. Consider the following assertion: “The two statements
(1) ∃x ∈ D, (P (x) ∧Q(x)) and
(2) (∃x ∈ D,P (x)) ∧ (∃x ∈ D,Q(x)) have the same

truth value.” Which of the following is correct?

(a) This assertion is false. A counterexample is D = N, P (x) = “x is divisible by 6,”
Q(x) = “x is divisible by 3.”

(b) This assertion is true. The proof follows from the distributive law for ∧.

(c) This assertion is false. A counterexample is D = Z, P (x) = “x < 0,” Q(x) =
“x ≥ 0.”

(d) This assertion is true. To see why, let D = N, P (x) = “x is divisible by 6,”
Q(x) = “x is divisible by 3.” If x = 6, then x is divisible by both 3 and 6 so both
statements in the assertion have the same truth value for this x.

(e) This assertion is false. A counterexample is D = N, P (x) = “x is a square,”
Q(x) = “x is odd.”

10. Which of the following is an unsolved conjecture?

(a) ∃n ∈ N, 22
n

+ 1 /∈ P

(b) ∃K ∈ N, ∀n ≥ K, n odd, ∃ p, q, r ∈ P, n = p+ q + r

(c) (∃ x, y, z, n ∈ N+, xn + yn = zn) ⇔ (n = 1, 2)

(d) ∀m ∈ N , ∃ n ≥ m, n even, ∃ p, q ∈ P, n = p+ q

(e) ∀m ∈ N , ∃ n ≥ m, n ∈ P and n+ 2 ∈ P

11. Which of the following is a solved conjecture?

(a) ∀m ∈ N , ∃ n ≥ m, n odd, ∃ p, q ∈ P, n = p+ q

(b) ∀m ∈ N , ∃ n ≥ m, n ∈ P and n+ 2 ∈ P

(c) ∀m ∈ N , ∃ n ≥ m, 22
n

+ 1 ∈ P

(d) ∀k ∈ N ,∃ p ∈ P, p ≥ k , 2p − 1 ∈ P

(e) ∀n ≥ 4, n even , ∃ p, q ∈ P, n = p+ q

Answers: 1 (b), 2 (d), 3 (a), 4 (e), 5 (c), 6 (b), 7 (b), 8 (c), 9 (c), 10 (e), 11 (a).
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Review Questions

Multiple Choice Questions for Review

In each case there is one correct answer (given at the end of the problem set). Try
to work the problem first without looking at the answer. Understand both why the
correct answer is correct and why the other answers are wrong.

1. Consider the statement form p ⇒ q where p =“If Tom is Jane’s father then Jane is
Bill’s niece” and q =“Bill is Tom’s brother.” Which of the following statements is
equivalent to this statement?

(a) If Bill is Tom’s Brother, then Tom is Jane’s father and Jane is not Bill’s niece.

(b) If Bill is not Tom’s Brother, then Tom is Jane’s father and Jane is not Bill’s niece.

(c) If Bill is not Tom’s Brother, then Tom is Jane’s father or Jane is Bill’s niece.

(d) If Bill is Tom’s Brother, then Tom is Jane’s father and Jane is Bill’s niece.

(e) If Bill is not Tom’s Brother, then Tom is not Jane’s father and Jane is Bill’s niece.

2. 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 equivalent to this statement?

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

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

3. Which of the following statements is the contrapositive of the statement, “You win the
game if you know the rules but are not overconfident.”

(a) If you lose the game then you don’t know the rules or you are overconfident.

(b) A sufficient condition that you win the game is that you know the rules or you
are not overconfident.

(c) If you don’t know the rules or are overconfident you lose the game.

(d) If you know the rules and are overconfident then you win the game.

(e) A necessary condition that you know the rules or you are not overconfident is that
you win the game.

4. The statement form (p ⇔ r) ⇒ (q ⇔ r) is equivalent to

(a) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ ∼[(∼q ∨ r) ∧ (q ∨ ∼r)]

(b) ∼[(∼p ∨ r) ∧ (p ∨ ∼r)] ∧ [(∼q ∨ r) ∧ (q ∨ ∼r)]

(c) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∧ [(∼q ∨ r) ∧ (q ∨ ∼r)]

(d) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ [(∼q ∨ r) ∧ (q ∨ ∼r)]
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Review Questions

Multiple Choice Questions for Review

In each case there is one correct answer (given at the end of the problem set). Try
to work the problem first without looking at the answer. Understand both why the
correct answer is correct and why the other answers are wrong.

1. Consider the statement form p ⇒ q where p =“If Tom is Jane’s father then Jane is
Bill’s niece” and q =“Bill is Tom’s brother.” Which of the following statements is
equivalent to this statement?

(a) If Bill is Tom’s Brother, then Tom is Jane’s father and Jane is not Bill’s niece.

(b) If Bill is not Tom’s Brother, then Tom is Jane’s father and Jane is not Bill’s niece.

(c) If Bill is not Tom’s Brother, then Tom is Jane’s father or Jane is Bill’s niece.

(d) If Bill is Tom’s Brother, then Tom is Jane’s father and Jane is Bill’s niece.

(e) If Bill is not Tom’s Brother, then Tom is not Jane’s father and Jane is Bill’s niece.

2. 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 equivalent to this statement?

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

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

3. Which of the following statements is the contrapositive of the statement, “You win the
game if you know the rules but are not overconfident.”

(a) If you lose the game then you don’t know the rules or you are overconfident.

(b) A sufficient condition that you win the game is that you know the rules or you
are not overconfident.

(c) If you don’t know the rules or are overconfident you lose the game.

(d) If you know the rules and are overconfident then you win the game.

(e) A necessary condition that you know the rules or you are not overconfident is that
you win the game.

4. The statement form (p ⇔ r) ⇒ (q ⇔ r) is equivalent to

(a) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ ∼[(∼q ∨ r) ∧ (q ∨ ∼r)]

(b) ∼[(∼p ∨ r) ∧ (p ∨ ∼r)] ∧ [(∼q ∨ r) ∧ (q ∨ ∼r)]

(c) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∧ [(∼q ∨ r) ∧ (q ∨ ∼r)]

(d) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ [(∼q ∨ r) ∧ (q ∨ ∼r)]
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Review Questions

Multiple Choice Questions for Review

In each case there is one correct answer (given at the end of the problem set). Try
to work the problem first without looking at the answer. Understand both why the
correct answer is correct and why the other answers are wrong.

1. Consider the statement form p ⇒ q where p =“If Tom is Jane’s father then Jane is
Bill’s niece” and q =“Bill is Tom’s brother.” Which of the following statements is
equivalent to this statement?

(a) If Bill is Tom’s Brother, then Tom is Jane’s father and Jane is not Bill’s niece.

(b) If Bill is not Tom’s Brother, then Tom is Jane’s father and Jane is not Bill’s niece.

(c) If Bill is not Tom’s Brother, then Tom is Jane’s father or Jane is Bill’s niece.

(d) If Bill is Tom’s Brother, then Tom is Jane’s father and Jane is Bill’s niece.

(e) If Bill is not Tom’s Brother, then Tom is not Jane’s father and Jane is Bill’s niece.

2. 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 equivalent to this statement?

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

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

3. Which of the following statements is the contrapositive of the statement, “You win the
game if you know the rules but are not overconfident.”

(a) If you lose the game then you don’t know the rules or you are overconfident.

(b) A sufficient condition that you win the game is that you know the rules or you
are not overconfident.

(c) If you don’t know the rules or are overconfident you lose the game.

(d) If you know the rules and are overconfident then you win the game.

(e) A necessary condition that you know the rules or you are not overconfident is that
you win the game.

4. The statement form (p ⇔ r) ⇒ (q ⇔ r) is equivalent to

(a) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ ∼[(∼q ∨ r) ∧ (q ∨ ∼r)]

(b) ∼[(∼p ∨ r) ∧ (p ∨ ∼r)] ∧ [(∼q ∨ r) ∧ (q ∨ ∼r)]

(c) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∧ [(∼q ∨ r) ∧ (q ∨ ∼r)]

(d) [(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ [(∼q ∨ r) ∧ (q ∨ ∼r)]

Lo-23

Logic

(e) ∼[(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ [(∼q ∨ r) ∧ (q ∨ ∼r)]

5. Consider the statement, “Given that people who are in need of refuge and consolation
are apt to do odd things, it is clear that people who are apt to do odd things are in
need of refuge and consolation.” This statement, of the form (P ⇒ Q) ⇒ (Q ⇒ P ), is
logically equivalent to

(a) People who are in need of refuge and consolation are not apt to do odd things.

(b) People are apt to do odd things if and only if they are in need of refuge and
consolation.

(c) People who are apt to do odd things are in need of refuge and consolation.

(d) People who are in need of refuge and consolation are apt to do odd things.

(e) People who aren’t apt to do odd things are not in need of refuge and consolation.

6. A sufficient condition that a triangle T be a right triangle is that a2 + b2 = c2. An
equivalent statement is

(a) If T is a right triangle then a2 + b2 = c2.

(b) If a2 + b2 = c2 then T is a right triangle.

(c) If a2 + b2 ̸= c2 then T is not a right triangle.

(d) T is a right triangle only if a2 + b2 = c2.

(e) T is a right triangle unless a2 + b2 = c2.

7. Which of the following statements is NOT equivalent to the statement, “There exists
either a computer scientist or a mathematician who knows both discrete math and
Java.”

(a) There exists a person who is a computer scientist and who knows both discrete
math and Java or there exists a person who is a mathematician and who knows
both discrete math and Java.

(b) There exists a person who is a computer scientist or there exists a person who is
a mathematician who knows discrete math or who knows Java.

(c) There exists a person who is a computer scientist and who knows both discrete
math and Java or there exists a mathematician who knows both discrete math
and Java.

(d) There exists a computer scientist who knows both discrete math and Java or there
exists a person who is a mathematician who knows both discrete math and Java.

(e) There exists a person who is a computer scientist or a mathematician who knows
both discrete math and Java.

8. Which of the following is the negation of the statement, “For all odd primes p < q
there exists positive non-primes r < s such that p2 + q2 = r2 + s2.”

(a) For all odd primes p < q there exists positive non-primes r < s such that p2+q2 ̸=
r2 + s2.

(b) There exists odd primes p < q such that for all positive non-primes r < s, p2+q2 =
r2 + s2.
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(e) ∼[(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ [(∼q ∨ r) ∧ (q ∨ ∼r)]

5. Consider the statement, “Given that people who are in need of refuge and consolation
are apt to do odd things, it is clear that people who are apt to do odd things are in
need of refuge and consolation.” This statement, of the form (P ⇒ Q) ⇒ (Q ⇒ P ), is
logically equivalent to

(a) People who are in need of refuge and consolation are not apt to do odd things.

(b) People are apt to do odd things if and only if they are in need of refuge and
consolation.

(c) People who are apt to do odd things are in need of refuge and consolation.

(d) People who are in need of refuge and consolation are apt to do odd things.

(e) People who aren’t apt to do odd things are not in need of refuge and consolation.

6. A sufficient condition that a triangle T be a right triangle is that a2 + b2 = c2. An
equivalent statement is

(a) If T is a right triangle then a2 + b2 = c2.

(b) If a2 + b2 = c2 then T is a right triangle.

(c) If a2 + b2 ̸= c2 then T is not a right triangle.

(d) T is a right triangle only if a2 + b2 = c2.

(e) T is a right triangle unless a2 + b2 = c2.

7. Which of the following statements is NOT equivalent to the statement, “There exists
either a computer scientist or a mathematician who knows both discrete math and
Java.”

(a) There exists a person who is a computer scientist and who knows both discrete
math and Java or there exists a person who is a mathematician and who knows
both discrete math and Java.

(b) There exists a person who is a computer scientist or there exists a person who is
a mathematician who knows discrete math or who knows Java.

(c) There exists a person who is a computer scientist and who knows both discrete
math and Java or there exists a mathematician who knows both discrete math
and Java.

(d) There exists a computer scientist who knows both discrete math and Java or there
exists a person who is a mathematician who knows both discrete math and Java.

(e) There exists a person who is a computer scientist or a mathematician who knows
both discrete math and Java.

8. Which of the following is the negation of the statement, “For all odd primes p < q
there exists positive non-primes r < s such that p2 + q2 = r2 + s2.”

(a) For all odd primes p < q there exists positive non-primes r < s such that p2+q2 ̸=
r2 + s2.

(b) There exists odd primes p < q such that for all positive non-primes r < s, p2+q2 =
r2 + s2.
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(e) ∼[(∼p ∨ r) ∧ (p ∨ ∼r)] ∨ [(∼q ∨ r) ∧ (q ∨ ∼r)]

5. Consider the statement, “Given that people who are in need of refuge and consolation
are apt to do odd things, it is clear that people who are apt to do odd things are in
need of refuge and consolation.” This statement, of the form (P ⇒ Q) ⇒ (Q ⇒ P ), is
logically equivalent to

(a) People who are in need of refuge and consolation are not apt to do odd things.

(b) People are apt to do odd things if and only if they are in need of refuge and
consolation.

(c) People who are apt to do odd things are in need of refuge and consolation.

(d) People who are in need of refuge and consolation are apt to do odd things.

(e) People who aren’t apt to do odd things are not in need of refuge and consolation.

6. A sufficient condition that a triangle T be a right triangle is that a2 + b2 = c2. An
equivalent statement is

(a) If T is a right triangle then a2 + b2 = c2.

(b) If a2 + b2 = c2 then T is a right triangle.

(c) If a2 + b2 ̸= c2 then T is not a right triangle.

(d) T is a right triangle only if a2 + b2 = c2.

(e) T is a right triangle unless a2 + b2 = c2.

7. Which of the following statements is NOT equivalent to the statement, “There exists
either a computer scientist or a mathematician who knows both discrete math and
Java.”

(a) There exists a person who is a computer scientist and who knows both discrete
math and Java or there exists a person who is a mathematician and who knows
both discrete math and Java.

(b) There exists a person who is a computer scientist or there exists a person who is
a mathematician who knows discrete math or who knows Java.

(c) There exists a person who is a computer scientist and who knows both discrete
math and Java or there exists a mathematician who knows both discrete math
and Java.

(d) There exists a computer scientist who knows both discrete math and Java or there
exists a person who is a mathematician who knows both discrete math and Java.

(e) There exists a person who is a computer scientist or a mathematician who knows
both discrete math and Java.

8. Which of the following is the negation of the statement, “For all odd primes p < q
there exists positive non-primes r < s such that p2 + q2 = r2 + s2.”

(a) For all odd primes p < q there exists positive non-primes r < s such that p2+q2 ̸=
r2 + s2.

(b) There exists odd primes p < q such that for all positive non-primes r < s, p2+q2 =
r2 + s2.
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