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Ql (a) Perform the following arithmetic operation. Show all your steps:

(D l8ro - 25ro using 2's complement.
(ii) 93sco+ 15scn.
(iii) Signed binary numbers: 1l101101 + 00001100. Give answer in

decimal number.

(9 marks)

(b) Convert 3B9Hrx to base 2,8 and l0 number systems.
(5 marks)

(c) Encode "A :38/x" in ASCII code (excluding the quotes) using odd parity.
The ASCII table is given in Table Ql(c).

(8 marks)

(d) A computer has a word length of 8 bits (including sign bit). If TWO's
complement is used to represent negative numbers, what range of integers can
be stored in the computer?

(3 marks)

Q2 (a) (i) Write the equations for DeMorgan's theorem.
(iD Use basic gates to illustrate the two DeMorgan's theorems
(iiD Write the output expression for each gate.

(6 marks)

(b) A technician needs an AND gate to complete a design, but only NOR gates
are available. Show how NOR gates can be used to implement an AND gate.

(2 marks)

(c) Simpli$ Fusing Boolean algebra laws for the following function:
F=ABC+ABC+(C+ D)(D+E)

(4 marks)

(d) Waveforms A, B and C of Figure Q2(d) are applied to a logic circuit. The
output waveform, D, from the circuit is also shown in Figure Q2(d). Obtain
the truth table and Boolean expression of the logic circuit. Simpliff the
expression for D and implement with NAND gates only.
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Q3 (a) For the following function:

(D Simplifu using a Kamaugh map and obtain a minimum SOp
expression forf

(iD Implement the simplified logic diagram using logic gates.

"f (A,B,C,D) = Z m (2,3,6,9) + d(10,11 ,12,13,14,15)

(9 marks)

(b) A combinational circuit has 4 inputs (A, B, c, D) and 3 outputs (X, y, Z).
X, Y, Z represent a binary number whose value equals the number of l's at
the input. For example, if ABCD : l0l l,XyZ = 011. Find the

(i) Obtain the truth table of the circuit.
(iD Write the minterm expression for outputs X, y, andZ.
(iiD Write the maxterm expression for outputs X, y, andZ.
(iv) SimpliS the output function for X, y, andZ.

(16 marks)

Q4 (a) From the truth table in Table Q4(a),

(D Write the standard sum of product (SOP) expression for output P.(iD write the standard product of sum (pos) expression for p(iii) Use the K map to get the minimum sum of product (SOP) expression
for P.

(iv) Implement the simplified expression of p with logic gates.

(11 marks)

(b) For the logic circuit shown in Figure e4(b)

(i) Construct the truth table
(iD Write the output expression.

(5 marks)

(c) Represent each function below as a sum of minterms:

(D F=AB+,/rc+'tE+at

(ii) r:72+wxY+wm
(9 marks)
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Qs. (a) A full adder can be implemented in many different ways. Figure Q5(a) shows
how one may be constructed from 2 Half Adders. Construct a truth table for
this arrangement and verifu that it operates as a Full Adder.

(10 marks)

(b) Figure Q5(b) show a BCD adder circuit.

(i) What are the THREE basic parts of this adder?
(iD Describe how the BCD adder circuit detects the need for a correction

and executes it.
(iii) Write the expression for X.
(iv) Two numbers, A and B having values 9 and 5 respectively are feed

into this BCD adder. Show the contents of ArAzAlAe, B3828186 ,
S:SzSrSo, It IzIrIo and the value of X. Verify that the contents of
the BCD sum and value of X is correct.

(15 marks)

Q6. (a) With the aid of diagrams, explain the function of the following devices:

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

(9 marks)

(b) For the circuit in Figure e6(b),

(i) Construct the truth table
(iD Write the expression for outputs I and Co in sum of minterms.(iii) Use a 3 x 8 decoder with active Low output and appropriate logic

gates to implement I and Co.

(11 marks)

(c) Implement this circuit using a 8 x I multiplexer to produce the Boolean
expression:

Z=AK+ABC+BC

(5 marks)

- END OF QUESTION -
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FIGURE O2(d)

TABLE O4(a)

INPUT OUTPUT
A B P

0 0 0
1

0 0 I I

0 1 0 0

0 1 t I

I 0 0 1

1 0 I l
1 1 0 I

1 1
I 0
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