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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) The solutions to the quadratic equation x 2 - 11x + 22 = 0 are x = 3 and x = 6.  

What is the base of the numbers? 
 

 b) In K-Map, the larger number of cells that we group will produce better results.  
Why? 

 

 c) What is the different between standard form (sum of product) and canonical form (sum 
of minterm)?  

 

 d) What is the function of XOR properties that are useful in digital logic?  
 e) State the uses of decoders.  
 f) Draw a combinational logic circuit, which can compare whether two bits binary 

numbers are same or not?  
 

 g) Define race around condition.  
 h) Explain the flip-flop excitation tables for T flip-flop.  
 i) Give the comparison between synchronous & asynchronous sequential circuits?  
 j) What is the cause for essential hazards?  
    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Design an 8421 to gray code converter.  
 b) Simplify the following Boolean expressions, using four-variable maps:  

                              A’B’C’D’ + BC’D + A’C’D + A’BCD + ACD’. 
 

 c) Implement the following Boolean function with a 4 x 1 multiplexer and external gates: 
                              F (A, B, C, D) = (1, 3, 4, 11, 12, 13, 14, 15). 

 

 d) Differentiate between a MUX and DEMUX.  
 e) Design a Half subtractor using only NOR gates.  
 f) Draw a logic diagram of a 4 bit ripple counter using D- flip flop. 

 List some applications of ripple counter. 
 

 g) Design a synchronous 3-bit gray code up counter with the help of excitation table.  
 h) What are the various types of shift registers? 

 Explain each. 
 

 i) Explain various steps in the analysis of synchronous sequential circuits with suitable 
example.  

 

 j) Explain the Master-slave S-R Flip-flop with logic diagram, truth table and timing 
diagram. 

 

 k) What are the steps in the analysis and design of asynchronous sequential circuits? 
Explain with an example.  

 

 l) Find a circuit that has no static hazards and implements the Boolean function : 
 F(A,B,C,D) = Σ (0,2,6,7,8,10,12) 
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3 a) State and prove De-Morgan’s theorem 1st and 2nd with logic gates and truth table. (8) 
 b) Which gates can be used as inverters in addition to the NOT gate and how? Explain 

and justify your answer. 
(8) 

    
Q4 a) Draw a block diagram, truth table and logic circuit of a 16 x 1 multiplexer and explain 

its working principle. 
(8) 

 b) Design a half adder logic using only NOR gate. (8) 
    

Q5 a) Design the 4 bit Synchronous up/down counter with timing diagram, logic diagram and 
truth table. 

(8) 

 b) Explain the Master-slave S-R Flip-flop with logic diagram, truth table and timing 
diagram. 

(8) 

    
Q6 a) Discuss salient features of ASM chart. (8) 

 b) Discuss Quine-McCluskey Design Procedure. (8) 
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