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INSTRUCTIONS TO CANDIDATES:

1. Read the instructions very carefully

2. The time allowed for this examination is STRICTLY three hours  

3. Read each question carefully before you attempt and allocate your time equally between all the Sections

4. Write clearly and legibly. Illegible handwriting cannot be marked

5. Number the questions you have attempted

6. Use of appropriate workplace examples to illustrate your answers will earn you bonus marks

7. Any examination malpractice detected will lead to automatic disqualification. 

DO NOT WRITE ANYTHING ON THE QUESTION PAPER
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Section A Answer ANY THREE (3) questions in this section.

Question 1:

Question 2:

Question 3:

Question 4:

a)      Design a logic circuit that has three inputs X, Y and Z and whose output will be HIGH only
when a majority of the inputs are HIGH.                                    (8 Marks)

b)      What is a register? Hence, differentiate between serial and parallel data transfer.  (4 Marks)
c)      Relaxation oscillators are employed in generating non sinusoidal waveforms such as pulses

with different characteristics. With reference to the above statement, use illustrations to define
the following parameters of a pulse waveform.       (8 Marks)
(i)     Mark to space Ratio
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(ii)   Pulse repetition time

(iii) Pulse repletion frequency 

Section B Answer ANY TWO (2) questions in this section.

Question 1:

Question 2:

a)      i). Why are flip-flops important in digital systems? Which two types of gates can be used to make flip-
flops?                                                                                              (3 Marks)
ii). With the aid of neat illustrative diagrams, differentiate between setting and clearing the flip-flop
(FF).                                                                                                 (6 Marks)  

b)      Explain the difference between a level-triggered and an edge-triggered flip-flop.  (4 Marks) 
c)      What is a clocked J-K flip flop? What improvement does it have over a clocked R-S flip flop?

                                                                                                              (3 Marks)
d)     Explain why a ripple counterâ??s maximum frequency limitation decreases as more flip-flops

are added to the counter.                                                                                  (4 Marks)

Question 3:
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Question 4:

a)      Distinguish between synchronous and asynchronous digital systems. Hence which type of flip-flop is best
suited for synchronous transfer and why?                       (5 Marks)

b)      What is a flip-flop? Show the logic implementation of an S-R flip-flop having active HIGH R
and S inputs. Draw its truth table and mark the invalid entry.       (6 Marks)

c)      Define setup time and hold time, and explain why they are critical parameters in the design of flip-flop
circuits.                                                                                   (6 Marks)

d)     Explain the process of simplification using Boolean algebra and provide a real-world application where
simplifying Boolean expressions would be useful.     (3 Marks)
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