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1. ANSWER QUESTION 1, AND ANY OTHER 2 QUESTIONS (TOTAL OF 3 QUESTIONS) 

2. SEVERE PENALTIES APPLY FOR MISCONDUCT, CHEATING, POSSESSION OF 

UNAUTHORIZED MATERIALS DURING EXAM . 

3. YOU ARE ALLOWED TO COME INTO THE EXAMINATION WITH A SINGLE A4 SHEET OF 

FORMULA (PRINTED AND NOT HANDWRITTEN). YOU ARE NOT ALLOWED TO SHARE OR 

DISTRIBUTE FORMULA SHEETS. 

4. YOU ARE NOT ALLOWED TO BORROW CALCULATORS AND ANY OTHER WRITING 

MATERIALS DU RING THE EXA MINATION . 



QUESTION 1 (COMPULSORY): [40%] 

(a). Convert th e followin g codes : 

i. 32 110 to BCDs421 

ii. 001101110110 BCDa421 to decimal. 

iii. 0001100101100110 BCDa421 to decimal. 

(b). Evalu a te th e followin g: 

i. 01 01011 0 - 00100011 

ii. 0111 X 0101 

iii . 01111000 / 110 

(c) . Li s t th e different classes of binary codes and give examples of two. 

( d) . i. Exp la in how th e two types of binary compli ments ca n be obta in ed. 

ii . Eva luate 0011010 - 001100 us in g the binary complim ents method. 

QUESTION 2: [30%] 

(a). Prove the De Morgan's theorem by perfect induction (show the truth table). 

(b ). Simplify the logic expressions U and V using Boolean algebra: 

i . U = (AB(C + BD) + AB)CD + ABCD 

ii. v = ABC +ABC +ABC +ABC 

(c). Given the following logic expressions: 

f = ABD + BCD + ABCD + CD 

g = (A+ B + c + D) (A+ B + c + l5) (A + B + c + D) (A + B + c + l5) 
(A+ B + t + D) 

i. Express f and gin standard form (if necessary), 

ii. Minimize the expressions f a nd g using K-map, 



iii. Impl eme nt th e minimi zed exp ress ions us in g /\ND J nci OR g;itcs . 

( d). Given th e fo llowing pop ul ated K;:irnaugh maps : 
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i. Si mpli fy th e logic express ion represented on th e maps, 

ii. Implement the minimize d express ions us ing th e bas ic logic gates. 

QUESTION 3: [30 % ] 

(a). What are combinational circuits, mention 3 of their characteristics, and lis t 6 examples 

of combin a tional circuits . 

(b ). Given the truth table of a full adder (Tab le 1): 

i. Obtain the expression for the carry bit Co using K-map, 

ii. Synthesis the logic circuit for the expression using basic logic gates. 

filputs Output 
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0 0 1 1 0 
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0 1 0 1 0 I Ta ble 1: Truth table o f a full adder 
0 0 1 

0 0 1 0 

1 0 I) 1 

1 0 0 1 

1 1 1 1 



( c). i. What are decoders and wh at ar e th eir functions? Give examples of decod ers. 

ii. Given the truth table of a special decoder (Table 2), obtain expressions for th e 

outputs, and synthesis the logic circuit for the expressions using basic logic gates. 
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QUESTI ON 4 : [30%] 

Table 2: Truth table of a special decoder 

(a). What are sequenti al circui ts? Mention 3 of their characteristics, and li s t 2 examp les of 

sequential circuits. 

(b ). Differentiate, with the a id of diagrams, between synchronous and asynchronous 

sequential circuits. 

( c). What are multivibrators and what are their functions? 

(d). Mention the 3 common types of multivibrators and describe their main characteristics 

and opertion in detail. 
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