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Q1

Q2

(a)

(b)

©

(d)

©)

(a)

(b)

(c)

List four (4) advantages and one (1) drawback of digital techniques.
(4 marks)

Figure Q1(b) shows two logic functions used in digital systems. Name -

and describe each of the function.
(6 marks)

Figure Q1(c) shows periodic pulses displayed on an oscilloscope. The
vertical scale of the osciloscope is 5V/div and its horizontal scale is 1
ms/div. Determine the following parameters:

(i) amplitude
(i) frequency
(iii) pulse width
(iv) duty cycle.
(6 marks)

An automobile parts shop uses a computer to store all of its parts numbers
in 7-bit ASCII code with an even parity bit. List the binary contents of the
memory that stores the part JR2-5. The ASCII table is given in Table

Q1(d).

(5 marks)
Convert D1Ape to base 2, 8 and 10 number system.

(4 marks)
For the circuit in Figure Q2(a),
(1) Write the Boolean Expression for outputs X, Y and 'Z.
(ii) Obtain the truth table showing all inputs and outputs.

(7 marks)

Waveforms A, B and C of Figure Q2(b) are applied to a logic circuit. The
output waveform, F is as shown in Figure Q2(b).

(1) Obtain the truth table.
(ii) Write the logic expression for F.

(iii)  Draw the logic circuit for function F.
(8 marks)

(1) Simplify the following Boolean expression using Boolean algebra
And verify the result using a Karnaugh map.
(ii))  Implement the simplified expression using NAND gates only.
Z = BC + AB + ABC + ABC
(10 marks)
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Q3. (@ For the following function:
f(4,B,C,D)=3Ym (1,3,5,7,12,13,14) + d (6,8,10)

(i) Simplify using a Karnaugh map.
(ii) Obtain the minimum sum of product (SOP) expression
(iii) Implement the simplified expression using basic logic gates.
(9 marks)

(b) Design a comparator circuit to compare two 2-bit numbers (A1, A0 and
B1, B0). The circuit will have two output signals, GE and LT. GE will be
HIGH to indicate that the 2-bit A value is equal to or greater than the 2-bit
B value. LT will be HIGH if A<B.

(i)  Obtain the truth table of the circuit.

(5 marks)
(i)  Simplify the output function for GE and LT.

(5 marks)

(iii)  Draw the simplified logic diagram of this circuit using NAND gates

only.
(6 marks)

Q4 (a) Perform the following arithmatic operations. Show all steps and check the
answer with its decimal equivalent.

(1) unsigned numbers 1101011, divide by 8.
(ii) 35 - 52 using 2’s complement.
(iii)  B3pex — 6A hex using 2’s complement.
(iv)  (38)Bcp + (96)BcD.
(10 marks)

(b) Show that a full adder can be implemented using two half adders by doing
the following:

(i) Produce a truth table for the full adder
(ii) Write the output expression for Sum and Carry
(iii) Use Boolean algebra theorem to simplify the output expression for
Sum and Carry.
(iv) Draw and label all inputs and outputs of the logic circuit for the full
adder.
(15 marks)
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Qs.

Q6.

(a)

(b)

(a)

(b)

(©)

A chemical process is activated only if at least 2 out of 3 keys are
inserted. Assuming that an inserted key produces logic 1, do the
following:

(1) Obtain the truth table of the circuit.

(ii) Simplify the output function and implement with basic logic gates.

(iii)  Implement the circuit using a 3 x 8 decoder having Active Low
output.

(iv)  Implement the circuit using an 8 x 1 multiplexer.
(15 marks)

Figure Q5(b) shows the three basic parts in a BCD adder circuit, that is
the first adder to do the addition, second adder to do the correction for
invalid BCD numbers and a correction logic circuit with output X to give
a logic “1” whenever correction is needed. Design the correction circuit
using basic logic gates.

(10 marks)

With the aid of diagrams, explain the function of the following devices:

(i) A decoder
(ii) An encoder
(iii) A multiplexer

(9 marks)
Given the following function: F= XY+YZ+XYZ
(1) Represent F in sum of minterms. ( Hint: use K-maps or truth table).
(4 marks)

(i1) Implement F using the 3 x 8 decoder shown in Figure Q6(b)(ii).

(4 marks)

(iii)  Implement F using a 8 x 1 multiplexer.
(3 marks)

The two inputs (A, B) of Figure Q6(c) are hexadecimal numbers 916 (A

input) and E ¢ (B input). What is the output (SUM) in binary if
Adder | Subtractor is low. Show all steps and give a brief explanation.

(5 marks)

- END OF QUESTIONS -
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