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Ql (a) List five advantages of digital data as compared to analogue data"
(5 marks)

(b) Convert the hexadecimal numhr A2E6to BCD code.
(6 marks)

(c) Convertthe Gray code 111011000110 to octal number.
(6 marks)

(d) Prove that Boolean expression fot Z in Figure Ql(d) is equal w nO Vy

using Boolean Theorem.

(8 marks)

Q2 (a) GventheBooleanexlression

z- *B+A-B-C-I)+(A@C)

(i) SimplifftheBooleane4rressionusingBoolean***irma*s)

(ir) Simpliff the Boolean expression using K-Map approach with
minimrrm S'm of prod'ct expression 

(6 marks)

(iir) Drawthe combinational logic circuit for Z.
(3 marks)

O) Manipulate and draw the equation below into NAhID gate using Boolean

algebra.

7-17.8)+(c.o)
(5 marks)
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(c) Find the minimurn products of sum for the following fimction by
implementing K-Map:

f (a,b,c,d)= f z(lJ,+,t t) + ld (2,7 3J414,15)

(6 marks)

Q3 (a) Explain the operation of the following fimctional combinational logic
circuit. You may use appropriate diagram to aid your explanation.

i) Multiplexers.

ii) Comparators

O) Implement the following Boolean fimction using 4-to-l line multiplexer in
APPENDIX A.

f (w, x, y, zy = 1mQ,3,5,6,7,9,13,14)
(10 marks)

(c) Implement the following Boolean expression using IC 74LS138 (3-to-8
decoder) in APPENDIX B. Symbol for IC 74LSl38 is shown in
APPEI\IDIX B for the internal circuitry and pins assignment of 74LS138
(3-to-8 decoder).

z-(As)+(8+c)
(8 marla)

(d) Explain the diffenent between synchronous and aslmchronous system in
sequential circuit.

(3 marks)

(2 marks)

(2 marks)
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Q4 (a)

(b)

(c)

(d)

BEF 12302

Figure Q4(eXr) shows a logic circuit that comprises of a JK flip-flop, on

OR gate and an inverter. Flgure a4@Xii) shows the waveforms for signal
CLK J, Iq PRE and 2ffi. Complete &e timing diaeram for Q in
APPEI\IDIX C and write down the operation (e.g. HOLD) tbat takes place
in each clockpulse as illus'trated inthe diagram.

(7 marks)

Design a 3-bit synchronous counter which counts in the sequence, 001, 0l l,
0l 0, I I 0, I I 1, I 01, I 00, (repeat) 001. Draw the combinational circuit using
D flip.flops.

(10 ma*s)

Point otrt the two model and briefly compare the two types of the state
machine.

(6 marks)

Explain the operation of the Serial In Serial Ont ($SO) register.
(2 marks)

-Ehln oF QUESTTON-
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4-to-l Multiplexer
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APPENDIX B

PIN ASSIGI\MENT AI\ID INTERNAL CIRCIITTRY

74LSf 38 (3-to-8 Decoder)
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