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Knowledge Levels (KL) 

K1 - Remembering K4 – Analysing 

K2 - Understanding K5 – Evaluating 

K3 - Applying K6 – Creating 

 

Part – A, Answer ALL Questions.                    10 x 2 = 20 Marks 

No. Question KL 

1. Simplify the following expression �. � + ��� + �� + ��� + ��. K3 

2. Define Noise Margin. K1 

3. List out the design procedure of combinational circuit. K1 

4. Draw the logic diagram and truth table of Full adder. K2 

5. Define race around condition in flip flop. K1 

6. Realize T flip-flop using JK flip-flop. K3 

7. Write down the characteristic equation for JK flip-flop and T flip-flop. K1 

8. Define ASM chart. List its three basic elements. K1 

9. Differentiate synchronous and asynchronous sequential circuits. K4 

10. Define Critical race and Non-critical race. K1 

Part – B, Answer ALL Questions.                    5 x 16 = 80 Marks 

  Marks KL 

11. (a)  Find the minimal SOP representation for                    

��	, �, �, � = ∑��1,2,3,7,8,9,10,11,14,15� using K-Map method. Draw 

the circuit of the minimal expression using only NAND gates. 

16 K3 

OR 

 

(b) i. Convert the following function into Product of Max-terms. 

��	, �, �� = �	 + ���. �� + ��. �	 + �′� 8 K3 

ii. Simplify the following Boolean function: 

���, �, �, �� = ���� +���� + ����� +�′� 8 K3 

 

12. (a) i. Design a 2-bit magnitude comparator with 3 outputs: 	 ≥ �,  	 < �. 10 K6 

  ii. Implement the following Boolean function using 8: 1 Multiplexers. 

��	, �, �, � = �1,3,4,11,12,13,14,15� 6 K3 

OR 

 (b) i. Design a 4 bit binary to gray code converter using EXOR gate. 8 K6 

  ii. Design a BCD adder and explain its working with necessary circuit diagram. 8 K6 

QP Code       Register Number         



13. (a) i. Explain the operation of JK flip

ii. Design a 4-bit bi-directional shift register.

 
(b) 

 
Design a sequence generator using JK flip

1101011. 

14. (a) 

 

Design the sequential circuit specified by following state diagram using JK 

flip-flop. 

 

(b)  Construct the transition table, state table and state diagram for the sequential 

circuit given below. 

 

Explain the operation of JK flip-flop with neat diagram. 

directional shift register. 

OR 

Design a sequence generator using JK flip-flop to generate the sequence 

 

Design the sequential circuit specified by following state diagram using JK 

 

 
OR 

Construct the transition table, state table and state diagram for the sequential 

 

 

8 K3 

8 K6 

16 K6 

Design the sequential circuit specified by following state diagram using JK 

16 K6 

 

16 K4 



 

 

 

15. (a)  Design an asynchronous sequential circuit with two inputs �1 and �2  and 

with one output �.  When �1 is 0, the output � is 0. The first change in 

�2	that occurs while �1	is 1 will cause output �  to be 1. The output �  will 

remain 1 until �1 returns to 0. 

 

16 K6 

OR 

 

(b) 

 

Construct the transition table, state table and state diagram for the following 

asynchronous sequential circuit shown below: 

 

16 K4 

 


