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PART A Marks

Answet all questions' each carries 3 marks'

lWhatisthelargestbinary.numberthatcanbeexpressedwith16bits?Whatare(3)
the equivaLnt i"titnut and hexadecimal numbers?

zPerformsubtractiononthegin"nun,ignedbinarynumbersusingthe2,s(3)
"o-pt"*"niof 

the subtrahendlffi;ffit"*rt snoutd be negative' find its 2's

comPlement and affix a minus sisn'

(i) l00ll - 1001_0" . !1? 
100010 - 100110 

(3)

3 Find the complement of the following expressrons:

(i) xy' + x'y (ii) (a + c) (a + b') (a' + b + c')

4 State and Prove Abiorption law in Boolean Algebra' (3)

PART B

Answet any twofull questions' each carties 9 mark*

5 (a) The value of a float type variabie i' i"pr"sented using a single precision 32 bit

floatingpointformatIEEET54standardthatuseslbitforthesign,8bitsfor
biased exponent and[3bits for the mantissa. A float type variable X is assigned

valueof-0.0625.WhatistherepresentationofXinhexadecimalnotation?
(b) Perform the following operations

(i) Find the 16's complement of C3DF'

(ii) Convert C3DF to binary'

1ii1 finA the 2's complement of the result in (ii)

o (a) Addand-"dil;"il;dl{*f:*ln:convertingthemtodecimar' 
(6)

(ii) Octal numbers'62 and37

liif U.*uO"cimal numbers 2E and34'

(b)RepresenttheunsigneddecimalnumbersTg|and65SinBCD,andthenshow(3)
the steps necessary to form their sum'

7 (a) we can perform logical operations on strings of bits by considering each pair of (3)

correspondingbitsseparately(calledbitwiseoperation).Giventwoeight-bit
stringse:totl000landB=l0l0ll00,evaluatetheeight.bitresultafterthe

(6)

(3)

(b)SimpliffthefollowingBooleanexpressionstoaminimumnumberofliterals:(6)
(i) x'yz + xz (iD (x + y) (x + y') (iii) xyz -r x'y * xyz'
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PART C

Des i gn a com b inat,Jii !,, "* {ffi' ![iJ: ";;:,: Tf "y":::.y;rhe o urpur o r (3 )
;H:H:j: 

t *n* the decimal value of the inputs i, l"r,',un 3. rhe output is
Implement the Boolean function F(A, B, C, D) = T(3,7,12) with a multiplexer: (3)

"",.tffi::|il: "|""fl""n 
combinational and Sequenriar circuits. Give two (3)

lt

I2

l3

ffitj#J 
JK flip-flop using a D flip-flop, a rwo-to-one-tine multiptexer, and

AnSwPr t n' lut^t,r, ^%*t 
O

(a) Design 
^,";;::ii";::!,^::ri#J"i{JXlJltr:":i,:::::i:ffiK,;,",,t acceprs a4-bit binary number as input and generates the 2,s comprement of the input.show that the circuit can be constructed with excrusiu"-oR gates.(b) Predict what the output functions are for unu"_iiti;rion'pt"rnenter?

:] ii"- 
*" tt 

i,ni'ff':lry ior?t'* 
ror the comprement output ora rK nip-nop

(D) Draw the logic diagrat oi u 4xli decoder constructed with two 3xg decoders(c) Implement T flip- flop using NAND gates.
A sequential circuithas two JK flip-flops A and B and one input x . The circuitis described by the foflowing fliplfi"O input equations:

(i)Tabutateif,";"ruu,". foj"" ---"j":* 
Ks=A

(ii) Draw the state diagram of the circuit.(iii) Derive the state e{uationsfor A(t+l) and B(t+t;
PART E

(3)

(7)

Q)

(3)

(4)

(2)

(e)

t4

15 (a)

(b)

t6

t7 (a)

(b)

t8

re (a)

(b)

20

Answer 
llyfourfull questions, each corrieslL morks.Draw and explain the differenr,yp", 

"irfrit registers.
Explain how shift registers can be used for serial transfer.
Design and construct a Johnson counter with g distinguishabre states.timing diagram.

ig?jfl':;il:tiT:ffiT?fi;[ii:e 
ro'owing repeated binary sequence 000, (6)

Write a note on error dJtection anO'correctlon. 
$)

i*l{i,Tii li i!1T' li*, ;:11':gf ,'ili,'.,ff 
nt the ro I rowi n g tunction s ? (, 0)

Design a BCD ripple counr.i 
"ri"!f fl-ipflopr. 

. , 
(6)

,:frfi: 
the implementation of full adder using Hardware Description Language (4)

.iffi:":11:i$Hffi#:t*]' ror addition and subtraction or rwo binary (r0)

(6)

(4)

Give its (10)
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