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Q.2 a. In a base-5 number system, 3 digit representations is used. Find out (i)   Number  
   of distinct quantities that can be represented.(ii) Representation of highest decimal 

number in base-5.     
 

Answer: 

Since, r=5  
 
b.    In a signed representation given binary string is (11101)2. What will be the sign and 
magnitude of the number represented by this string in signed magnitude, 1’s complement and 
2’s complement representation? 
 
Answer: 
The number N = (11101)2 
since MSB = 1 the given number is negative. 
 

 
 
c.Convert the hexadecimal 2AC5.D to decimal, octal and binary. 
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Q.3 a.    Obtain (a) minimal sum of product (b) minimal product of sum expression for    
                    the function F(w, x y, z) = Σ (0, 2, 3, 6, 7, 8, 10, 11, 12, 15).              
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      b.    Implement a three-input EX-NOR function using only two-input EX-NOR gates. 
Answer:  
 
 

 

       c. A'B+C'D is a simplified Boolean expression of the expression A'B'C'D+A'B'C'D+A'B. 
Determine if there are any ‘don’t care’ entries. 
 
Answer: 
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  Q.4 a. The 100 kHz square waveform of Fig. 1(a) is applied to the clock input of the flip-

flops shown in Figs. 1(b) and (c). If the Q output is initially ‘0’, draw the Q output 
waveform in the two cases. Also, determine the frequency of the Q output in the 
two cases.  (8) 
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Answer: 
 

    

    b.Design a mod-3 counter using JK flip-flop and explain its operation with the help of 
waveform. 

Answer:
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Q.5 a. Design a 4 bit serial adder with the help of neat diagram.  
 
Answer: 
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b.Determine the number of half and full adder circuit blocks required to       construct a 64-bit 
binary parallel adder. Also, determine the number and type of additional logic gates needed to 
transform this 64-bit adder into a 64-bit adder–subtractor. 
 
Answer:  For a 64-bit adder: HA=1, FA=63 

For a 64-bit adder–subtractor: HA=1, FA=63, EX-OR gates=64 
 
 
 Q.6 a. Distinguish between asynchronous and synchronous flip-flops.  Design a 4 bit 

universal synchronous counter using JK flip-flops. 
Answer: 
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  b. Design a synchronous counter that counts as 000, 010, 101, 110, 000, 010, _ _ _ 

Ensure that the unused states of 001, 011, 100 and 111 go to 000 on the next clock 
pulse. Use J-K flip-flops. What will the counter hardware look like if the unused 
states are to be considered as ‘don’t care’s. 

 
 
Answer: 
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  c.  Determine the modulus of the presettable counter shown in Fig. 2. If the counter 

were initially in the 0110 state, what would be the state of the counter immediately 
after the eighth clock pulse be?                                         

 
Fig.2 

  
 
Answer: 
This presettable counter has been wired as a DOWN counter. 
• The preset data input is 0110. 

• Therefore, the modulus of the counter is 6 (the decimal equivalent of 0110). 

• Now, the counter is initially in the 0110 state. 

• Therefore, at the end of the sixth clock pulse, immediately after the leading edge of the sixth clock pulse, the 
counter will be in the 0000 state. 
• A HIGH-to-LOW transition at the TCD output, coinciding with the trailing edge of the sixth clock pulse, loads 0110 
to the counter output. 
• Therefore, immediately after the leading edge of the eighth clock pulse, the counter will be in the 0100 state. 
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 Q.7   a.     Use an 8 input MUX to implement the following equation: 
                    Y = A'.B'.C'.D' + A'.B'.C.D + A'.B.C'.D + A'.B.C'.D' + A.B'.C'.D +   
                    A.B'.C.D'+ A.B.C'.D' + A.B.C'.D.  
Answer: 

  
 

b. Implement the functions defined by the following truth table in Fig.3 using a decoder 
and NAND gates.  

 
A B C Y1 Y

2 
0 0 0 0 1 
0 0 1 1 1 
0 1 0 1 0 
0 1 1 0 0 
1 0 0 1 0 
1 0 1 0 1 
1 1 0 0 1 
1 1 1 0 0 

 

             Fig.3 
Answer: 
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 c. What is priority encoder? Design a 4x2 priority encoder. 
 
Answer: 
A priority encoder is an encoder that includes priority function. If two or more inputs are equal to 1 at the same 
time, the input having the highest priority will take precedence. To understand priority encoder, consider a 4 to 2 
line encoder which gives priority to higher subscript number input than lower subscript number. The truth table is 
given below. 
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 Q.8   a. Draw the diagram of four bit universal shift register and explain its operation.  
 
Answer: 
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 b. Refer to the logic circuit of Fig.3. Determine the modulus of this counter and       
 write its counting sequence.               

    
    Fig.4 
 
 
Answer:  
 

 
 
Q.9  a. It is required to obtain an 8K × 8 memory system for 8085 microprocessor system that 

has an addressing capability of 64K locations. Given memories are 2K × 8 ROM 
ICs and 2K × 8 RAM ICs. Obtain the exhaustive decoded system, which maps the 
8K-memory system to begin from 8000H.         

 
Answer: 
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  b. Draw the general structure of DRAM and explain it. Also compare it with SRAM. 
 
Answer: 
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