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MNote : 1. Answer any FIVE full questions.
2. Any missing date may be suitably assumed.

1 a Explain the principle of duality in Boolean algebra. Write the duals of the following
Boolean expression : 1) AB+ ACIBC=AB+ AC i) xz+xy=(x +¥i(x+z)

i) a+b+ab=1 (08 Marks)
b, Prove the following using Boolean theorem,
i) XY TYZT XE=XKY T X2 i) (+¥)(x +Z)=xz+ xy. (06 Marks)
€. What are universal gates? Realize the basic gates using them. {06 Marks)
2 a Obtain complement of the following Boolean function : {06 Marks)

1) filw, %, v, z) = ;:-::r.+w[:-:-i- 3'.53} i} fiw, x,y,z}={w+x+}-}{; +¥XZ)+ V7
b. Using graphical pml:‘i:dtl_lt. obtain NAND pate realization of the following Boolean

function. f{w, X, ¥, %)= w2+ Wz (x+ y). (08 Marks)
. What is a map entered variahle? Simplify the following fimetion using MEV - K - rmap.
e - iyl 2 {05 Marks)
xy (00 [0t ] 1110
W .
P lzlzjzlk=
ANGE
3 2 Find minimal sum and minimal product of the following Boolean fanction.
fiw.x. ¥, 2= > m(0,1,3,7,8,12)+d (5,10, 13, 14), (10 Marks)
b. Using (uine Me cluskey method, determing the prime applicants of the following function
Rw, %0 2= > m(7,9, 12,13, 14, 15)+d c (4, 11} {10 Marks)
4 2 With the circuit diagram, explain the eperation of the CMOS NAND gate. {08 Marks)
b. With the aid of a neat cizcuit diagram, explain the operation of a 2 — input TTL NAND
gate, (08 Marks)
€. Compare TTL and CMOS logic familics, ; (04 Marks)
5 & Withaneat block diagram, explain 4 — bil carry lockahead adder, (0% Marics)
b. Implement full suldractor using a decoder and 2 NAND pates, {06 Marks)
¢. Realize the following function using 8 —to - | line multiplexes.
fiw, %, y.2)= » m(0, 1,567,912, 15). (06 Marks)
& a Using PROM, realize the following expressions.
fi{xz, x4, %0) = Zmﬂl L2, 3T . Bl x, &) — Z!::(L Z, 4, 4) U Miaris)
b. Dastinguish between PLA and PAL. {4 Marks)
€. What is a register? With a neat logic diagram, explain universal shift register. (08 Murks)
7 a Explain gated SR latch using MAND gate. (06 Marks)
b. Design a mod — 5 synchronous binary counter using JK flip - flop. (10 Marks)
c. Find out characteristic equations of 8-R FF and J-k FF. (04 Marks)
B Wnie short notes on the following :
a. 1 - bit comparator e.  Ringle decode BCD adder

b. Shannon’s Expansion theorem d,  Mod - B twisted ring counter. (20 Marks)




