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Duration: - 3 Hours         Marks: 80 Marks  

NB: - Question 1 is compulsory  

          Solve any three questions from the remaining.  

1 a) Convert decimal number 576.24 into binary, base-9, octal, hexadecimal 
system. 

b) Construct hamming code for 1010 using odd parity. 
c)   Convert (-89)10 to its equivalent Sign Magnitude, 1’s Complement and    
      2’s  Complement Form 
d)  Perform  (BC5) H – (A2B) H  without converting to any other base    
e)  Prove De Morgans theorem 
 

10 

   
2a.  Given the logic expression: A + BഥCത + ABDഥ + ABCD 

1. Express it in standard SOP form. 
2). Draw K-map and simplify. 
3). Draw logic diagram using NOR gates only. 

10 

   
2b. Reduce using Quine McClusky method & realize the operation using only 

NAND gates. 
  F(A,B,C,D) = ∏M(0, 2, 3, 6, 7, 8, 9, 12, 13). 
 

10 

3a. Design a 4-bit binary to gray code converter. 
 

10 

   
3b. Design a 4-bit BCD adder using IC 7483 and necessary gates. 

 
10 

4a.  Implement the following logic function using all 4:1 multiplexers with the 
select inputs as ‘B’, ‘C’, ‘D’, ‘E’ only. 
 F(A,B,C,D,E) = ∑݉	(0, 1, 2, 3, 6, 8, 9, 10, 13, 15, 17, 20, 24, 30) 

10 

   
4b.  Convert a SR flip flop to J K flip flop 10 
   
5a. Design a mod-6 synchronous counter using T FF 10 
   
5b.  Explain the operation of 4-bit universal shift register.  
   
6 Write short notes on any two 20 

a. VHDL  
b. TTL and CMOS logic families  
c. 4-bit Magnitude comparator  
d. 3 to 8 line decoder  
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QP CODE : 40416 

1 

 

                                                                        (3 Hours)                           [Total Marks: 80] 
N.B (1) Question No. 1 is compulsory.  
       (2) Solve any three  questions out of remaining five  questions. 
       (3) Assumptions made should be clearly stated. 
       (4) Figures to the right indicate full marks. 
 
 
Q.1 (a) Two dice are rolled, find the probability that the sum is                                                               [6M]                                                                                            
                (i)Equal to 1   (ii) Equal to 4    (iii) Less than 13 
       
       (b)  Use the laws of logic to show that 
               [(p→q)  ̂~q] → ~p is a tautology                 [6M] 
 
       (c) Determine the matrix of the partial order of divisibility on the set A.Draw the Hasse diagram of the    
             Poset.Indicate those which are chains                                                                                            [8M] 

(1) A={1,2,3,5,6,10,15,30} 
(2) A={3,6,12,36,72}  

Q.2 (a)   Find the complement of each element in D42 .                                                     [6M] 
       
        (b)  Let Q be the set of positive rational numbers which can be expressed in the form 2a 3b , where  
               a and b  are integers .Prove that algebraic structure (Q, .) is a group. Where .  is multiplication    
               operation.                                                                                                                                       [6M] 
      
        (c) Define isomorphic graphs .Show whether the following graphs are isomorphic or not  .              [8M] 
                               a               b                                     a' 
 

                             d                  c                                                                                                      

                                                                                   d'                                                                                                           

                                  G1                          G2   c'                       b'  

                             Fig (a)                    Fig (b) 

  

Q.3   (a) Determine which of the following graph contains an Eulerian or Hamiltonian circuit.               [6M]                                                   

 

                            c                                   a                         b 
                                                                                                                       

                 b                 d                  e                         d             c 
                                                                 f                           g 

             a              f         e                                     

          Fig(a)                                   Fig(b)            

    

         (b)  For all sets A, X and Y show that  

              A × (X∩Y) = (A ×X) ∩ (A× Y)                                                                            [6M]   

 
          (c) Let f (x) =x+2, g(x) =x -2 and h(x) =3x for x∈ R  ,Where R= Set of real numbers. Find           [8M]                           
                (g˳ f) ,  (f ˳  g) ,(f ˳ f),  (g ˳ g) ,(f ˳ h),(h˳ g),(h ˳ f) ,(f ˳ h ˳ g) 
 

Q.4 (a) Let R is a binary relation. Let S = {(a, b) | (a, c)∈ R and (c, b) ∈ R for some c} Show that if R is    
             an equivalence relation then S is also an equivalence relation.                                                      [6M] 
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         (b)    Determine the generating function of the numeric function a r ,where                           [6M]
   

            (i)   ar  =  3r +4 r+1  , r  ≥ 0 
            (ii)  ar = 5            , r ≥0                        
         

          (c)    Consider the (3, 6) encoding function e:B3  → B6   defined by                                                   [8M] 
            e(000)= 000000   e(001)= 001100   e(010)= 010011  e(011)= 011111 
            e(100)= 100101   e(101)= 101001   e(110)= 110110  e(111)= 111010  
    Decode the following words relative to a maximum likelihood decoding function. 
         (i) 000101       (ii) 010101   

 
Q.5    (a) Determine the number of positive integers n where 1   ≤ n ≤ 100 and n is not divisible by   
                 2, 3 or 5.                                 [6M] 
       
          (b)  Use mathematical induction to show that                    [6M] 
                1+5+9+...........+ (4n-3) =n (2n-1) 
       
           (c)  Find the greatest lower bound and least upper bound of the set {3, 9, 12} and {1, 2, 4, 5, 10} if  
                 they exists in the poset (z+, / ).Where / is the relation of divisibility.                                         [8M]                                      
   
  Q.6   (a) Let A= {1,2,3,4}and Let R = {(1,1) (1,2) (1,4) (2,4) (3,1) (3,2) (4,2) (4,3) (4,4)} .Find transitive   
                closure by Warshall's algorithm.                                                                                                   [6M]                   
        
          (b) Let H= {[0]6 ,[3]6} find the left and right cosets in group Z6. Is H a normal subgroup of    
               group of Z6.                                             [6M]
   
         (c)  Find the complete solution of the recurrence relation                                                                   [8M] 

              an  +  2 a n-1 = n+ 3  for  n ≥ 1  and  with  a0 =3                          
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