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( April )

COMPUTER SCIENCE

( Elective/Honours )
( Digital Logic Design and Computef Architecture )
(CS-201T)

Marks : 75

Time : 3 hours
The figures in the margin indicate full marks
far the questions

Answer one question from each Unit

UNIT—I

1. (a) Use either 9’s complement or 10’s
complement to perform subtraction of
the following decimal numbers : 2

3570-2100

(b) Use either 9’s complement or 10’s
_complement to perform subtraction of
the following decimal numbers : 3

15-5800
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(2) (3)

. xplain.
(c) Use either 1’s complement or 2’s (@ What are BE€ o
complement to perform subtraction of (e) What are universal gates?
the following binary numbers : 3 |
1000-1100 o

(d) Convert the decimal ‘ ) Boolean
t ) . 11 oole
base 2. number (5);, to ) 3. () Simplify the following

i i nction
| Spresien, " fanction f‘f‘ four
2 variables, viz., A, B, Cand D :
| F(a, B, C,D)=2(1,2,3,5,6, 7,13, 14.1, 15)
Use a four-variable Karnaugh map. Write

(€} Convert the decim ‘
base 16. Al number (225),, to

(! Convert the bin
base 10. ary number (101 1]), to

2 the answer in the Sum-of-Products 5
(9) Obtain the truth (SOP) form.
table for th i ,
F = . i t .
A-B+a () Express the following Boolean expression X
2- (a) Explain . as a sum of minterms :
{l} 1’s the fouowlng in brief . 1"4’4 F(A, B, C) =1
_— Complement The given function F(A, B, C) uses
(u) 2’s Complement three variables, viz., A, B and C.
f.u) 9s, Complement | (@) Simplify the following Boolean expression
w) 10%s Complement ‘ F(A, B, C): .
(b) Use eith ) F(A, B, C)=Z(, 3,4,5,
compleme:t til>s :;’mplement or 2’s d(A, B, C)=Z(0, 6)
¢ following p; Subtraction iven function F (A, B, C) uses thre
Pmaly Numbers : 2 3:; i‘{z:’ viz., A, B and C. The d:lnt
1100-1009 care conditions d(4, B, C) are auzg
(c) Explain the foly ) given. Use a three-van.able KaIS nm-of-
) O oving in brief 1+1% map. Write the answer in the Su 4
ctal fumber System Products (SOP) form.
(@) Hexadecimg) NUmber gyt 4 ( Turn Over )
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(4) (5)
ogic dia,
gates to represenfia}ig }l sing only NAND Unit—III
expression : ollowing Boolean 5. (a) Show the step-by-step multiplication
A-B+C.D process using Booth’s algorithm for
4. (@ What ; . multiplying  the following positive
at is De Morgan’s th numbers :
(b) Define canonical eorem? (+15) x(+13)
c
() Define don’t form. Assume that 5-bit registers are used. 10
(d) Draw . care conditions. (b) Derive the Boolean expression for the
2 logic dia sum of a full-adder. Draw a truth table
BOOlean e gram for t}le f . .
Xpression - ollowing with A, Band Cas the three inputs, and
€ c (A +B)-(C+D)_(E +F) also use S as the output for the sum. 3
inlegvert the fOHOWing B (c) How is logical shift right different from
C‘;‘?nonical form 5 - 0lean expression Jogical shift left? 2
(A’ B: C )
The given e ' D)=4BD +BCD’ 6. (a) Draw the flowchart of Booth’s multipli-
F(@, B, c Xpression g . cation algorithm for multiplying two
Van‘ablés ’Vig); 4 a fl-lnCtiona :i-l nc;1 on binary integers in 2’s complement
f ) e 4, B our jon. in. 4+7=1
tgur rvanables, g Cind D. Use all the representaUOnd(li\lso explain 1
epresent v 4, B, C and D (p) Explain half-adder. 4
1j] g-(A’ B, c, D). € given function U v
mplify NIT—
. € .
exPre;Smns : fOHOV"ll’lg Boolean 7. (a) Design a 3-bit counter. It goes througb
(A,B,c) =3 the following states, expressed as 3-bit
The given fu 0,1,34,5 7) qumbers, namely 000, 001, 010, 011,
e variab] Nction Fa B ’ 100, 101, 110 and 111 in binary (i.e., O,
cevarian > % A, B ang C) uses 1 2. 3, ... up to 7 in decimal). Use any
able » 4, Band C. Use a ’ iD- i
answer jn arnaugh p, . type of flip-flop for the design of the
form. the Surn-of P ap. Write the counter. Draw the following : 3+7=10
(9) Simplify roducts (SO (i State diagram
€Xpression, - fOHOWing (i) Excitation table
A+ 4l Booleas 2 (b) Explain instruction cycle. 5
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(6)

8. (@) Whatis a flip-flop? Explain.
(b) What is g register?

(¢) Explain in brief the
modes :

() Direct addressing mode

(i) Indirect addressing mode

UNIT—V

9. (@) Define the following terms
() Hit
fi) Miss
i) Hit ratio
(b)  Explain the follgw;

() RAM

(%) Secondauy Memory

(c Explain the
Procedureg
memory :

fOllOWin g

8D/1724

ng in hﬁef:‘

@®

folIoWing addressing |
2+3=5

1+1+2=4

2+2=4

mapping
reference to cache

3+4=7

( Continued )

10. (a)

(7)

: ?
y What is the full form of DMA
Y
in DMA.
i) Explain . |
(u; Also draw a relevant diagram
(i,

data
lain the following modes of

Exp
® transfer : I
(i) Programmed /

transfer
(i) Interrupt-initiated 1/O mod
i

transfer

O mode of data

e of data

(Internal Assessment = 25)

* Kk
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144+4=9

3+3=6
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