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Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1.  Convert the decimal number 6.125 into its binary and octal equivalent.

2. How are unsigned and signed numbers represented in computers? Give
examples.

3. Implement the function F = AB + CD + E using NAND gates.

4. Sketch a 2-bit binary adder using gates.

5.  The JK flip-flop is a universal flip-flop. Justify.

6.  What are state table and state diagram as applied to sequential logic circuits?
7.  Sketch a serial-input serial-output shift register using D flip-flops.

8.  What is a Johnson counter?

9. Distinguish betwleen synchronous and asynchronous sequential logic circuits.

10. What are hazards in asynchronous sequential logic circuits?
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PART B — (5 x 16 = 80 marks)

@ How are 2's complement addition & subtraction performed in

computers? &)
(i) Write the associative, commutative and distributive Boolear
algebraic lawe for two variables. 8

Or

@ Construct the 2-variable truth table for the functior
F=A’B+AB+A’B’. Is it possible to express F using a simpler
expression? (8

@i Show that a function expressed as a sum of its min terms i
equivalent to a function expressed as a product of its max terms. (8

Using K-map, simplify the Boolean expression given by the functio
F(A,B,C,D) = £(0,4,10,11,14,15)

Implement the simplified expression using logic gates.

Or
@ Design a 4-to-1 multiplexer using logic gates. (€
(i) Implement the function F(A,B,C) = Im(0,3,5) using an 8
multiplexer. [¢:

Discuss how synchronous sequential logic circuits are analyze
highlighting the role of state table, state diagram and state equations i
the analysis?

Or
Discuss various types of flip flops in detail.

Design and discuss the operation of a 4-bit bidirectional shift registe
with paralle] load.

Or

Design and discuss the operation of a BCD ripple counter. Sketch tl
output waveforms of each stage.
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Briefly discuss the steps involved in the analysis of an
asynchronous sequential circuit. 6)

Analyze the asynchronous sequential circuit shown in figure below
and show its stable state and corresponding outputs. Sketch the
state diagram of this circuit. (10)
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Or

Briefly discuss the problems associated with asynchronous
sequential circuits. 6)

Design an asynchronous sequential logic circuit for the state
transition diagram shown in figure below. (10)
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