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Note: Answer Any Five Questions 

Question 

# 

Description Marks Distribution Max 

Marks 

1 

a) 
A 74178 shift register is described by the given table. All 

state changes occur on the 1-0 transition of the clock. The 

shift register is connected as shown. Complete the timing 

diagram. 

 

 

1X4 4M 10 M 



b) 
Design a parallel-in parallel-out left shift register which 

should shift left if Sh = 1, load if Sh = 0 and Ld = 1, and hold 

its state if Sh = Ld = 0. Draw the circuit using four D flip-

flops and four 4-to-1 MUXes. Give the next-state 

equations for the flip-flops. 

 

2 + 2+2 6M 

2 a) 

An L-M flip-flop works as follows: 

If LM = 00, the next state of the flip-flop is 1. 

If LM = 01, the next state of the flip-flop is the same as the 

present state. 

If LM = 10, the next state of the flip-flop is the 

complement of the present state. 

If LM = 11, the next state of the flip-flop is 0. 

Complete the following table (use don’t-cares when 

possible): 

 

 

 

1X4M 4M 

10 M 

2 b) 

Using this table and Karnaugh maps, derive and minimize 

the input equations for a counter composed of three L-M 

flip-flops which counts in the following sequence: 

ABC = 000, 100, 101, 111, 011, 001, 000, . . .  

 

 6M 

3 

Design a 3-bit counter which counts in the sequence: 

001, 011, 010, 110, 111, 101, 100, (repeat) 001, . . .  

(a) Use J-K flip-flops 

(b) Use S-R flip-flops 

In each case, what will happen if the counter is started in 

state 000? 

5+5M 10M 10M 



 

4 

 

a) 

Design a self-correcting mod-6 counter in which all unused 

states leads to state 000.  

 
2.5X4M 10M 

 

 

10 M 

5 

 

 

a) 

Distinguish between synchronous and asynchronous 

counters. 
3 x 2M 6M 

10 M 
b) 

 

Obtain the state graph for a serial adder. Is this a Moore 

machine or a Mealy machine? 

  

3M+1M 4M 

6 

 
For the following sequential circuit, find the next-state 

equation or map for each flip-flop. Is this a Mealy or 

Moore machine? Using these next-state equations or 

maps, construct a state table and state graph for the 

circuit. 

 

 

2M+1M+3.5M+3.5M 

10M 

 
10M 

 
 

7 
a) Explain the working of a relaxation oscillator with 

necessary diagrams and waveforms. 
2M+2M+2M 6M 

10 M 



b)  Design an astable multivibrator using 555 timer for a 
frequency of 2kHz and a duty cycle of (i) 25%  (ii) 

75%. 
 

2M x 2 4M 

8 

a) 
What are the 2 types of analog filters? Distinguish 

between the 2. 
2M+(2MX2) 6M 

10 M 

b) 
Explain the principle of operation of a photodiode with 

necessary diagrams. 
2M+2M 4M 

 

Solution 

 

1 (a) A 74178 shift register is described by the given table. All state changes occur on the 1-0 
transition of the clock. The shift register is connected as shown. Complete the timing diagram.  

 

 

 
Answer: 

 



(b) Design a parallel- in parallel-out left shift register which should shift left if Sh = 1, load if Sh = 0 
and Ld = 1, and hold its state if Sh = Ld = 0. Draw the circuit using four D flip-flops and four 4-
to-1 MUXes. Give the next-state equations for the flip-flops. 

 
Answer: 

 

 

 

 

2 (a) An L-M flip-flop works as follows: 
If LM = 00, the next state of the flip-flop is 1. 
If LM = 01, the next state of the flip-flop is the same as the present state.  

If LM = 10, the next state of the flip-flop is the complement of the present state.  
If LM = 11, the next state of the flip-flop is 0. 

Complete the following table (use don’t-cares when possible): 
 
 

 

 

 

 

Answer: 



 

 

(b) Using this table and Karnaugh maps, derive and minimize the input equations for a counter 
composed of three L-M flip-flops which counts in the following sequence: 

ABC = 000, 100, 101, 111, 011, 001, 000, . . . 
 

Answer: 



 

 

 

3 Design a 3-bit counter which counts in the sequence: 
001, 011, 010, 110, 111, 101, 100, (repeat) 001, . . .  
(a) Use J-K flip- flops 

(b) Use S-R flip-flops 
In each case, what will happen if the counter is started in state 000?  



 

Answer: 

(a) 

 

 

(b) 

 



 

 

4 Design a self-correcting mod-6 counter in which all unused states leads to state 000.  

 

Answer: 

 

 



 

5 (a) Distinguish between synchronous and asynchronous counters.  

Answer: 

 

 

 

 

 

 

 

 

 

 

 



   (b) Obtain the state graph for a serial adder. Is this a Moore machine or a Mealy machine? 
 

Answer: 

 



6 For the following sequential circuit, find the next-state equation or map for each flip-flop. Is 
this a Mealy or Moore machine? Using these next-state equations or maps, construct a state 
table and state graph for the circuit.  

 
 

Answer: 

 

7 (a) Explain the working of a relaxation oscillator with necessary diagrams and waveforms.  

Answer: 

 



 

 

 

   (b) Design an astable multivibrator using 555 timer for a frequency of 2kHz and a duty cycle of (i) 
25%  (ii) 75%. 

 

Answer: 



 

 

 

 

 

 



8 (a) What are the 2 types of analog filters? Distinguish between the 2.  

Answer: 

 

 

   (b) Explain the principle of operation of photodiode with necessary diagrams.  

 



Answer: 

 

 


