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INSTRUCTIONS

Answer questions 1 (30 marks) and any other TWOQO questions (20 marks each)
1. (a) What is meant by the radix or base of a number system? Briefly describe why hex

representation is used for the addresses and the contents of the memory locations in the

main memory of a computer. (4 marks)
(b) Derive the canonical sum of products logic equation for the truth table below and

using the complementary approach derive the canonical product of sums equation.

X y z f
0 0 0 0
0 0 1 0
0 1 0 1.
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 1
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(c) Detive the complements of the following expressions
(i) [(4.-B+C)-D+E]-F
() (CE+V A7) E (XY )
'i%né
(d) Prove DeMorgan’s theorem Kg arks)
(e) Implement the following logic functions using basic logic gates

@) f(A,B,C,D):Zm(OA,S,I1,15)+d(1,3,14)

() f(4B.C.D,, E):Zm(0,2,7,11,15,24,25,27,29,31)+d(l,l7,22,28,3@jﬂm&;1@b#

2. (a) Do the following conversions:

@) Eight-bit 2’s complement representation of (-23) 1o;

(ii)  The decimal equivalent of (00010111), represented in 2’s complement form.
(6 marks)

(b) Assume an arbitrary number system having a radix of 5 and 0, 1, 2, L and M as its

Independent digits. Determine:

@) The decimal equivalent of (12LM.L1); -

(i)  The total number of possible four-digit combinations in this arbitrary number

system. %
(iii)  The octal and hex equivalents of (L, MQ14.MLM) (9 marks)
(c) Given (237.75)10. F iﬂd the excess-3 and the gray code equivalent (5 marks)

3. (a) Simplify the following Boolean expressions

()  ab+ac+bc =

(i)  (ab+ac)(a+b)(a+c)

(i) (x+y) wz+xw+uwz (6 marks)
(b) Implement an XOR gate using four two input NAND gates (4 marks)
(c) Implement a comparator and a half adder using normal AND, OR and NOT gates.

=
(6 marks)
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(d) Using suitable diagrams differentiate between a combinational logic circuit and a
sequential logic circuit. (4 marks)

4. (a) Given the 8-to-1 multiplexer figure 4a below, derive its truth table and implement, it
using AND, OR and NOT gates : (6 marks)

8-to-1

- MUX

Figure 4(a)
(b) Simplify the following expressions
(i) (4.B+C.D)-[(4+B).(C+D)]
(i) [1+ LM+ LM+ LM 1[(L+M).(L.M)+L.M(L+M)]
(1ily ABC.D+ ABC D+ ABCD+ABC.D+ABC.D.E+ABCD E+ ABC.D.E

(6 marks)
(c) Prove the following
(i) LM +N)+LP.Q)=(L+P.Q)( L+M+N)
(if) [AB+C.+ D1[D+ (E+ F).G]=D.(AB.+C)+ D.G.(E+F)
(4 marks)

@/Uging DeMorgan’s theorem prove that f(x, y,z)=xy+ xz+ ;2 is the complement of

g(x,,2)= xyz+xyz (4 marks)
5. (a) Implement the functions below using a multiplexer

4
(@) f(4,B,C,D)=) m(0,4,8,11,14,15)

(i) f(X.Y,2)=) m(0,1,4,7) (6 marks)
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(b) Using suitable circuit diagrams, implement the following logic equations using
NMOS

@) S, y,z)=x+y+z

()  fny,2)=(G+y)z

(i) f(ry)=xy+xy : (9 marks)
(c) Using suitable circuit diagrams, implement the following logic equations using

CMOS

O fE=6+y

@  fey)=xy (5 marks)

e ok ok ok ok ok okokok ok sk ok ok sk sk sk skokoskokokok skl
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