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QUESTION 1 132

a) Determine the decimal equivalent of the octal number 137.213 and the hexadecimal
number 1E0.2A 16
b) Find the binary equivalent of 374.26g and 3F21¢

c) Evaluate the following;
(i) 1012+ 11102
(ii) 2516 — C1e

d) Convert -231¢ to its eight-bit 2’s complement representation

¢) Find the gray code equivalent of the decimal 13
and the decimal equivalent of gray code 1111
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QUESTION 2 /33

a) Give brief statements that would help one remember the truth table of AND, NAND,
OR, NOR and EX-OR logic gate functions, irrespective of the number of inputs used.

[5]
b) Explain why NAND gates are considered universal gates. A [2]
c) Refer to the logic arrangement of Figure 2.1. Write the logic expression for the output
Y. [6]
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Figure 2.1

d) Simplify the following Boolean expressions using Boolean algebra:
i) F = ABC + ABC + ABC + ABC + ABC + ABC + ABC + AB [4]
iVF=@A+B+0OA+B+C)(C+D)YC+D+E) [4]

e) Give the maxterm Boolean function expressed by
F(A,B,C) = [IM(0,3,7) [4]



QUESTION 3 /34

a) Derive the simplified minterm Boolean expression for the Karnaugh Map in Figure 3.1
below. [6]
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Figure 3.1

b) Using the Karnaugh Map, find a minimum sum-of-products expréssion for the
following logic function

F(W,X,Y,Z) = £m(0,1,3,5,14) + d(8,15) [6]

c) The logic diagram of Figure 3.2 performs the function of a very common arithmetic
building block. Identify the logic function circuit and give the respective Boolean
expressions 7N
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Figure 3.2

d) An arithmetic module compares the magnitude of two 3-bit unsigned numbers A2A1Ag

and B;B1By. It produces a logic ‘1’on outputs X, Y and Z if A<B, A=B and B<A
respectively. Derive the Boolean expressions for X, Y and Z [6]



QUESTION 4 -
(a) A combinational circuit is definedby  F = }'m(0,2,4,6,7).
Implement the Boolean function F with a suitable decoder and an external

OR/NOR gate having the minimum number of inputs. [51
(b) (i) Find the input for a rising-edge-triggered D flip-flop that would produce the
output O as shown in Figure 4. Fill in the timing diagram. [5]
(ii) Repeat for a rising-edge-triggered T flip-flop. [5]
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Figure 4.1
¢) Draw the logic symbol of the flip-flop repressnted by the function table below [4]
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Table 4.1

d) Refer to the binary ripple counter in Figure 4.2. Explain how it operates and determine
the modulus of the counter. [6]
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i
QUESTION 5
a) The diagram in Figure 5.1 shows a 4-bit shift register. The clock pulse, clear signal
and data input are shown in a timing waveform diagram below the register. [8]
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b) Draw with careful labelling, a simple resistive divider network for a three-bit D/A
converter and give the general expression of the analogue output voltage Va.  [7]

c¢) What are the fundamental differences between a microprocessor and a
microcontroller. [4]

d) Briefly describe the functional differences between an address bus, data bus and
control bus in a microprocessor unit. [6]



Postulates and Theorems of Boolean Algebra
Postulate 2 (&) x + 0 = x (b} x -1 = x
Postulate 5 (a) x + x° =1 (b) -z =0
Theorem 1 (a) x + x = x (b) x - x =
Thecrem 2 (&) =+ 1L =1 (b -9 =20
Theorem 3, (") = ==
involution
Postulate 2, {(2) x + y =y + x (b) xy = yx
commutzstive
Theorem 4, {ay = + (y + =z} (2} xilyz} = (xyiz
assocciative = {(x + y} + =
Postulate 4, {a} x{y + =) = xy + ¥z | {b} x + y=
distrikutive = {x + prix + 2)
Theorem 5, {a) (x + yv}* = =y (B) {(xy)’ = x' + g’
DeMorgan
Theorem &, (&) =+ xy = x {b] x{x + ¥y} = x
abzsorption
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