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Instructions to candidates:

a) There are TWO  sections in the paper.

Answer any TWO questions in Section A(36%).

Answer any TWO questions in Section B (64%).

b) Marks allocated to each question are indicated at the end of each question.

c) Start a new page for each question in Section B.

d) Return answer sheet and answer book.
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Section A: Short Questions

Each Question carries 18%. Answer any TWO questions.
A1.
Copy the following two tables to your answer book and fill in all blanks.
(18%)

	Decimal
	Octal
	Hexadecimal
	Binary

	100
	
	
	

	
	57
	
	

	
	
	A2
	

	
	
	
	101011


	
	Each word has 8 bits in length

	Decimal
	Sign Magnitude
	2’ complement

	56
	
	

	
	10110000
	

	
	
	10010010


A2.
Simplify the following expressions using Boolean Algebraic Theorems :

(i)
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(9%)

(ii) 
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(9%)

A3.
Given the following logical expression for X
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Draw the logic circuit for X with 

(i)
AND gate, OR gate, and NOT gate






(9%)

(ii)
NAND gate only










(9%)

Section B: Long Questions

Each Question carries 32%.  Answer any TWO questions.
B1. Four sensors A, B, C, D are installed at the four

A


 B

corners of a farm.  An alarm will be issued

whenever two adjacent sensors are simultaneously

high (i.e. logic 1).  First we define the following 

D


 C

input and output variables


A
(1 means the sensor A is in HIGH state)


B
(1 means the sensor B is in HIGH state)

C
(1 means the sensor C is in HIGH state)

D
(1 means the sensor D is in HIGH state)

X
(1 means an alarm is issued)

Then you have to

(i) construct the truth table for X







(8%)

(ii) write down the standard sum of products form (SOP) for X.

(3%)

(iii) write down the standard product of sums form (POS) for X.

(3%)

(iv) use Karnaugh-map method to simplify the SOP form (in (ii))

(8%)

(v) use Karnaugh-map method to simplify the POS form (in (iii))

(8%)

(vi) conclude which form ((iv) or (v)) gives the simplest expression

(2%)

B2.(a) Given the truth table of the positive edge-triggered JK flip-flop with low level activated direct input (PS and CLR) as shown in fig.B2a (remember to include the PS and CLR in your table) 







   (10%)
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fig.B2a

(b) If the input waveforms of J, K, PS and CLR as shown in answer B2b in the answer sheet are fed into the JK flip-flop, complete the output waveform of Q (assumed as ‘0’ at start) in the answer sheet.





(10%) 

(c) Compute the result of the following expression by binary arithmetic and 2’s complement method.  You have to show the steps clearly and give the answer in hexadecimal.









(12%)


(4A16 – 578) x 1012
B3.(a)
Show by diagram how to use 4 full adders to get the sum of two 4-bit numbers  (a3a2a1a0 and b3b2b1b0).









(12%)

(b) Show by diagram how to use 3 T-type flip-flop to build a divide-by-8  ripple up-counter.











(10%)

(c)
Show by diagram how to use 4 D-type flip-flops to build a 4-bit left-shift register.












(10%)

<End of Paper>
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