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QUESTION ONE (30 Marks)

a. Using diagrams, briefly describe the THREE main data communication modes. (6 Marks)

b. Describe the operation of the following gates while illustrating their  symbols and the

truth table.

a.i. AND gate (2 marks)
a.ii. NOT gate (2 marks)

a.iii. OR gate (2 marks)
a.iv. XOR gate (2 marks)

c. Distinguish between combinational and sequential circuits (4 marks)

d. State two properties shared by all types of flip-flops (4 Marks)

e. State and explain two types of parity checking in error detection (4 Marks)

f. With the aid of diagrams, explain the operation of each type in e) above (4 Marks)
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SECTION B (ANSWER ANY TWO QUESTIONS)

QUESTION TWO (20 MARKS)
a. Using well -labelled diagrams, explain the function of each of the following circuits:

a.i. Decoder (5 Marks)

a.ii. Multiplexer (5 Marks)

b. Draw a truth table and the logic gate implementation of the Boolean equation below: 

(10 Marks)

QUESTION THREE (20 MARKS)

a. Illustrate the operation of each of the following flip-flops using their graphical symbols 
and truth tables:

a.i.i. S-R Flipflop (3 Marks)

a.i.ii. J-K Flipflop (3 Marks)

a.i.iii. D Flipflop (3 Marks)

b. Briefly describe the operation of a ripple counter. (5 Marks)

c. Draw each of the following for the ripple counter described in (b) above: 

a.i.i. Sequential Circuit (3 Marks)

a.i.ii. Timing Diagram (3 Marks)

QUESTION FOUR (20 Marks)

a. Using NAND gates only, draw a logic gate implementation to realize the AND gate, OR 
gate and NOT Gate. (6 Marks)

b. Using NOR gates only, draw a logic gate implementation to realize the AND gate, OR 
gate and NOT Gate. (6 Marks)

c. Construct a truth table and draw the logic gate diagram for the following Boolean 
expressions:
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i.                            
(4 Marks)

ii.              (4 
Marks)

QUESTION FIVE (20 Marks)

a. Discuss the evolution of computers in terms of generations, stating and describing the 
technology used within each generation. (12 Marks)

b. Briefly discuss each of the following as relates to error detection and correction 
(8 

Marks)

a.i. Cyclic Redundancy Check

a.ii. Checksum

----------------------------------------------------------------------
----------------------------------------------
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