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Q1 (a) Explain the rise time and fall time of the pulse with aid of a diagram.

(4 marks)
(b) A pulse waveform is shown in Figure Q1(b).
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Figure Q1(b)
(i) Rriefly explain cither the pulse waveform is periodic or non-
periodic?
(2 marks)

(i)  Determine the period, duty cycle and frequency of the waveform.
(6 marks)

(c) A number is simply written as 1011101. Determine its values in decimal
using bases 2, 8, 10 and 16. Show all your works.
(7 marks)

(d) Perform the following arithmetic operations. Check the answer with its
decimal equivalent.

(1) 00102+ 10102+ 01112

(2 marks)
(ii) 011001012+ 110101002

(2 marks)
(1) 3AE16—2C/ 16

2 marks)
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Q2 (a) Given Boolean expression of:
X=(A+BC)B+C)

(1) Draw the logic circuit for the expression.
(? marks)

(11) Obtain the truth table for the logic circuit showing all mputs and
outputs A, B and C.
(5 marks)

(b) A logic circuit with three inputs (A,B,C) will have an output (Y) that goes
LOW only when A is ITIGIT while B and C are different

(1) Construct the truth table for this logic circuit

(4 marks)
(ii) Wrile the oulput expression in sutn of minterms.

(2 marks)

(iii)  Simplify the output expression using Boolean theorem and
compare with the Karnaugh Map method.
(6 marks)

(iv)  Draw the circuit using logic gates from the simplified expression.
(5 marks)
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Q3 (a) Based on the circuit in Figure Q3(a),
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Figure Q3(a)

Wrile the Boolean Expression for outputs X, Y and Z.

(6 marks)

Obtain the truth table showing all inputs and outputs.

(6 marks)

(b)  Based ou logic citeuit in Figure Q3(b),
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Figure Q3(b)

Determine the Boolean expression ol Z.

(3 marks)

Simplify the expression from Q3(b)(i) using multivariable theorem
and/or DeMorgan theorem.

(5 marks)

Implement the simplified expression using NAND gates only.
(5 marks)
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Q4

(a)

(b

For the following function:
Fv, X, Y Z)ym F(0.57.8101515)+d(2,34)

(i) Build the tuth table .
(3 marks)

(i)  Simplily using a Karnaugh map
(3 marks)

(iii)  Obtain the minimum sum of product (SOP) expressionu.
(3 marks)

(iv)  lwpleent the simplified expression using basic logic gates.
(3 marks)
Design a system with four inputs, A, B, C and D and one output, F such

that F = 1 1f three or more of the inputs are 1.

(1) Build the truth table.

(3 marks)
(ii) Write the minterm expression for the F.

(2 marks)
(iii)  Simplify the expression of .

(4 marks)

(iv)  Simplified Boolean expression in Q4(b)(iii) with NAND gates
only.

(4 marks)

- END OF QUESTIONS -
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