4(1) (6 Marks), [CLO2,C3]

a) (3 Marks) Implement F =2y + 'y + 32 using NAI\D gates only.
,(b) (3 Marks) Express F(A, B, C, D) N8;557) 111'sym-of—minterms‘ form.
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Q(2) (4 Marks), [CLO3,C4]

Simplify the following Boolean function F. togetl
then express the simplified function in :
corresponding to the obtained sum

ler with the dont-care conditions d , and

sum-ol-minterms form. Also draw the logie cxrcult
-:|i- [1T11¢ 'S ,._\\[,_{,{H»-’,]‘r_':[l'

E(A.B,C. D)= Z m(0, 6,8, 13, 14) er:‘:?. 4,10)
|
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Q(3) (10 Marks), [CLO4,C5] VT RgC'P A gD
(a) (5 Marks) Design a 3-bit magnitude compar

ator ecircuit.
/(b) (5 Marks) Design a 4-to-16-line decoder using 2-to-4-line decoders with enable input.
Q(4) (10 Marks) [CLO3,C4]

Analyze the circuit shown in Figure

| by obtaining the next-state and output equations,
state transition table and state diagram.

Also complete the timing diagram shown in Figure

2
_A(5) (10 Marks), [CLO4,C5] | :

Design a synchronous sequential circuit for the state diagram shown in Figure 3 using positive
edge triggered JK flip-flops.

Q(6) (10 Marks), [CLO4,C5]

(5 Marks) Design a 3-bit ripple down counter using T flip-flop. Also draw the
sponding time diagram for the obtained circuit.




Figure 1: Circuit for Q)(4)
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Figure 2: Timing diagram for Q(4)

Figure 3: State diagram for Q(5)
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Question No. |

a. Simplify the following Boolean function by first finding the essential prime implicants
F(A,B,C,D) =%(1.3,4,5,10,11,12,13,14,15)

diagram. Note that a majority circuit is a combinational circuit whose output is equal to 1 if the
input variables have more 1’s than 0's. The output is 0 otherwise.

Question No.2

{10 macks)
Design a combinational circuit that generates the 9's complement of a BCD Code.
Question No. 3

(10 marks)
Design a combinational circuit that multiplies a binary number “B™ represented by four bits by a binary
number “A™" represented by three bits.

estipn No. 4 (10 marks)
A sequential circuit has two JK flip-flops A and B, two inputs x and ¥, and one cutput z. The flip-flop
input equations and circuit output equation are
Ja=8x+ By,  Ki=Bxy Jg=A%,
Kg=A+xy', z= Axy+Bx'y'
a) Drawthe logic diagram of the circuit.
b) Tabulate the state table.
¢) Derive the state equations for A and B.
Question No. 5

(10 marks)
Design a circuit that detects a sequence of three or more consecutive 1's in  string of bits coming through
an input line. Present state diagram, state table, state equations and logic diagram.
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~ b. Design 3-input majority circuit by finding the circuit's truth table, Boolean equation, and logic:




