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SECTION A

(a) Convert tire hexadecimal number D5F2 to binary

and octai nurnber system. (.2')

P.T.O.

1.

&J$
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(b) Horv can a D flip-flop be

JK flip-flop? Explain with

diagram,

constructed using a

the help of a block

(2)

(2)

Counter and

(2)

(c) How many 128x8 memory chips are needed to
provide a memory capacity of 4096x16? (2)

(d) Represent the following decimal number 165.29 in
BCD.

(e) What is Hardrvired control unit?

(f) Differentiate between program

Address Register,

(g) Represenr the number (+12.5)r0 as a floating
point binary number.with l6 bits. The normalized

fraction mantissa has 9 bits, and the exponent has

7 bits.

(h) Write micro-operations for implementing the
foilowing memory reference instructions :

(i) BUN: Branch Unconditionally

(ii) ISZ: Incremenr and Skip if Zero (4)

(2)

(3)
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(i) Construct a 32 X I mulriplexer using eight 4 X 1

muitiplexers and.one 8 X 1 multiplexer. Give block
diagrarn and explain its working by means of a

function table.

O Civen the follorving Boolean function :

F=XY'Z+X'y'Z+XyZ

(4)

(1)

(i) Simpiify F using Booiean algebra

(ii) Draw the logic diagram of the simpiified
Boolean expression

(k) What is Program Controlled i/O? What is Interrupt
Driven I/O? Give one disadvantage of each.

(4)

(1) A digitai computer has a common bus sysrem for
15 registers of 32 bits each. The bus is coiisiructed
u,ith multiplexers.

(i) How many selection inputs are there in
each multiplexer?

(ii) How many multiplexers are there in the
bus? (4)

P.T.O.
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2. (a)

4

SBCTION B

Sirnplify the Boolean function F together with the

don't care conditions d in sum-of-products form

(SOP) and product-of-sums form (POS).

F (w, x, y,z) = X(0, 1,2,3,7,8,1 0)

d (w, x, y, z) = I(5, 6, 1 1, 15)

(b) Perform the following arithmetic operations in

binary:

(i) (+42)ro +(-13),0

(ii) (-42)ro - (-13),0

(Use signed 2's complement representation for

negative numbers and 8 bits to accommodate each

number together with its sign.)

(6)

3.

(4)

(a) An instruction is stored at location 256 with its
address field at location 257. The address field

has.the value 400. A processor register R1 contains

the number 200. Evaluate the effective address if
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the addressing mode of the instruction is :

(i) Direct

(ii) Immediate

(iii) Relative

(iv) Register Indirect

(b) Explain the following instructions giving two

examples of each :

(i) Register Reference Instruction.

(ii) Input Output Instruction. (4)

(c) Specify the 14-bit binary control word that must

be specified to the.processor in terms of SELA,

SELB, SELD and OPR to implement the following
micro-operation :

R1 <-R3+R4

(Given the binary code for OPR is 0010i, and the

three-bit binary code for the selecting the register

corresponds to the register number.) {2)

P,T.O.

(4)
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A+. (a) A Computer uses a memory unit with 32768 words

of 24 bits each. Every binarv instruction is stored

in one word of memory. The instruction has four

parts: two bits to specify mode, two bits to specify

a processor register, an operation code and an

address part.

Draw the instruction word format and

indicate the number of bits in each p.art.

How many addressing modes and number

of operations are supported?

(iii) Specify the number of bits required in each

of PC, AC and IR. (6)

(b) A non-pipeline system takes 50 ns to process a

task. The same task can be processed in a six-

segment pipeline with a clock cycle of 10 ns.

Determine the speedup ratio of the pipeline system

for 100 tasks. What is the maximum speed up that

can be achieved? (4)

(a) How is an interrupt processed in a computer?

Explain with the help of interrupt cycle. (6)

(i)

(i0

5.
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6.

(b) using a general register computer rvith two address
instructions, write a program to evaluate the
arithmetic statement :

X=(C-D)*(E-F) (4)

(a) The content of pC in the basic computer is 2AC
(aii numbers are in hexaciecimai). The content of
AC is 28C3" The instrucrion formar has three
parts: mode, opcode and address. The content of
memory at address 2AC is g328. The content of
memory at address 32E is 0g21. The content of
memory at address g2l is gBgF. (Opcode 000 is
for ADD operation, mode bit : I is for indirect
addressing).

(i) Give block diagram of memory unit to give
snapshot of the above representation and
specify the instruction that will be executed.

(il) Perform the binary operation in the AC
when the instruction is executed. AIso,
specify rhe values of pC, AR, DR, AC
and IR in hexadecimal at the end of the
instruction cycle. (6)

P.T.O.
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(b) Give biock diagram of

(DMA) controller. How

DMA transfer?

Direct Memory Access

does CPU initialize the

(4)

(1 s00)
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SECTIOI\ A

1. (a) Write C+1- dealarations for th'e follovring : (a)

lP"T.O"
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lFAI
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(i) A function that accepts two integer
pointers, one boolean variable anrl re:-,r.ns
an integer.

(ii) Use function overloading to add :.,i.e
numbers when both are :

(a) Integer numbers

(b) Float numbers

and return type of both functions is vcr.i.

(b) Change the following while loop code fragmerrt ,,,
an equivaieut for_loop.

cin >> temp;

while(temp!=0)

Ji

cout (< temp << endl.

ctn >> temp;

)

(c) Identify emor in the following code segments. Also
write the correct code. (6)

(:

r.r
.t

i

Y
I

,fn,
itt l
*:il
x*fi

ffi
,.tr
i 1.
,.d
't*^#..f^{*-
.ffit**,
"tr

'dI

si
i#
;ffi

.

a

:

i;. {il!

i'rl

-1'l

, t,<.

I'l
',1

I
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const inl x;

it'., flag : Prime(int n);

int no of students = 15'

(i) .<+-t- + y.

(ii)x&&Yii z

(iii)x -2*Y+Y <z*213

(iv) (4 + 5 * Y - 4) &'& (z - 2)

(e) Fin<i error(s) and write the correct

following Programs:

(i) # inelude<iostream>

'L:ing rlarrli:La''e ::i;

cXass SamPXe

t

private:

(i)

(ii)

(iii)

(.C') Assume X: 6' Y - 4 and z:5' Find the values of

x, y arti z aftet evah:atictl of each of the follovring

expressions' Assr'iine that tlle execuiion of

staiements is ioCependen*' of each oiher' (4)

code, in the
(4)

p.T.O.

rrO
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int ai , a2, a3:

public:

Sarnpie(iirt i, int j, int k)

(

ai=i;

u2=j;

a3:k;)

void displa,v0 const

{

COiil<.:ai << " "<<a2<< "'q< a3,

)

i.
J,

int main( )

{

Sernpie s1(i. 2, 3)i,, 5,j;

s 1 "dispiayl );

s2.disp1ay,( );

retu;:n 0;

)

t
1!
l,

:

11\
i:

,., r

't.

.+l
r{i

ii

;

"f

,:tr
.t-

I

t:

,'r
rL.

i
:nFr

!S€*'s:
i*t I
1.1i
SEll

ffiie
:. t:.

'll
,.d
t#..ffi.
E6
#g

,':B'
1.ffi
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(ii)

5

# include<iostream>

using namesPace std;

class SamPle2

private :

static int ccunt;

public :

SarnPle2( )

{

count**,

)

void disPlaY( ) const

{

cout<<count;

)

'I .(r

int main$

{(

Sa:nPle2 s1, s2;

st "disPXaY( );

: a3;

P.T.O.
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(0

6

s2.display( 
);

reiurn 0;

)

What will be the output of thebeiow :

(i) voia fun (int x, int * 17)

i
x-5;
(*v) +=:-u)

i
int maino

{

int a[5] = {2,4,6. g, Io};
intb=5;

lor(inti=0; i<5:i-t+)
{

pl'cgi-anls givcn

(s.r-5)

,:
j

.

l

i
I

j
t
c

I
I
t
I
I
I
I
I

'a.n,

r'irili
P

l.
rJ

a.

:ir
iI
n
dr

.i r,
&
J.
?fj,
F-

"ffi

tun (a[ i J, &b);

cout << a I i .tr << ,,\1,, << b << ered.t -

retunr 0;

t
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,Ji

5)

7

;; ir,ciude <iostreanr>

tusiug namesPace std,

vord fun (int x)

if (x < 10) throw i0.0;

)

int main i)

{

try

{

fun (5);

t
J

catch (double value)

{

erl,*t (( valtte << eneltr;

)

relurr':i 0;

F.T.C.
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(g) (0

2.

j$'

!

Name any tu.o stream. classes coinntcnly used
for file L,O.

(ii) Relvrite the fcllourii-rg code lrsing if._t1se
statement_

intii.k:5.

n:(tA}%k?k+1:k_t);

ccut << ,,a : ', << n << ,,k: ,, << k << etidi.

(2+.i)

(i) two arguments fli"om the user

(ii) default argumenrs.

SECTION B

(a) Write a function findprimes( ) that reccir.es two
numbers as arguments and <iisplays aJ1 pnme
numbers betrvecn these tlo numbcrs. ln cirse no
arguments are passed, I and 20 sirouid be treateci
as the default arguments.

\,\rrite rnaiir$ Biogranl for ealling th. f,_,.t.,-,itcr;
fimdprimes0, with .-

(6)

i{::.1

:,:,i,

.{I
,,ffi
,ft

rF
'I,i.

&
T

;
?B

E&
Ea. t
.ti:

!Ei
1ffi1
lH .

ii*'
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3.

(b) Write the definition of a function that accepts two

arrays of integers, arrl and arrZ, as parameters.

The function compares the two arrays for equalit1,

and returns true ox false. Assume that tlie size ,tf

both arrays is same. (4)

(a) What is the output of the follorving cocie segmeni?

(5)

class A {

int a;

public:

AOt
a:0;

cout << "\nln A";

I
I

A(int x) {

a:X;

eout << "\,nXlr A vulth a - it --( &i

)

-A0 { eonit << "\mDestroying A"; }

P.T.C.

1;

t)

I.
J,
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i.
Jt

10

{
class B:publicA

char b;

1I

-B( )

public:

BO{
b=0;

cout << "\nln B";

i
B(char x) {

b:x;
cout << "\nln R with b = ,, << b:

{ cout << "\nDestrr lylng 8,,; j

:

t
:li

fl
4l
iI rl.

-'-:
int rnain( )
I(

A ob.l"2(r0);

return 0;

.':

i'
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(b) What is the purpose of static members
Expiain with suitable example.

of a class?

(5)

:I-

Aa- (a) What is run time polymorpliism? Explain it with
ihe irelp of suitable e.xampie. (5)

(b) A pciut on tire ttlo-dimensional plane can be
represented ily two nurnbers: (5)

arr x cocrdinate and a y coortiinate.

Write a prograrr thai declares a class called point
to model a point in 2-D pla_ne. ,Ihe 

ciass comprises
of the foliorving:

Two private data members to store the r
andy coordilrzrtes.

A parameterised constructor fot. setting tlie
values for the data members.

(iil) Overload + 6psr-*tor as a rncmher flurrctioir
to add two Fornt otrjeets p1 and F2 (thc
sum of two points can be defined as e new
point whose x eo,elrelinate is the sum of.
the x coordinates of, the two points, anct
whose y coondinate is tl.le snm c,f the v
coordinates).

P.T"t).

(i)

(ii)
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(a) Differenriat
c.,slrucro,'. " 

ot"t'"en Constr

c.ns rrucror, :'.: jil:';; ";J, :": #: . ::,|l
(5)

(b) Consider rhe

the questior, ::l:":"rs 
declaiaticns ancl answe.

grven below: 
6)

class Animal

{

inr Ieg:

protectecl:

inr tail;

public:

voici inpur(int);

vojd our( .);

j;

class Wild : private Animal

{

int carniv;

protected:

int teeth;

12
5.

a.:

i-
...

-,
q

i: ,

:,, ,

BI

-ti

I
tj
..,:

1.,'

*g,
rrg
14
,-l
ir'
$
:.
i
L
E

,

E
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)py

),D-y

is)

CI

i)

public:

r.o i ci

void

1.t)

clas s

t

1

indata (int, int)

outdata( );

Pet : public Animal

int herbir,;

pubirc:

voiC ciispiay (void);

);

(i) Name the derived class of the class Animal.

Define the statements to declare the
objects of class Animal, Wild and pet.

\\'rite suitable statctnents-for the ,lata

me-m1;ers of elasses that are aeeessible irr

nrc iu(;. Give rlr,". reasoxts for the dara

me*rj':ers that are not aceessible in main().

(a) Write a program to find tXae f,aetonial of a nunaher.

Number should be entered as a eomtnamd liare

argxnment. (3)

P,T.O.

(ii)

6.
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(b) Definc an Abstract class. Can

of an abstract class?
we create objects

Q)
(c) wlite the output of the following cocle, assunrinsthat user has entered ,..n ^^^ -^

rrre variabre ,rJr:O 
zero and negarive varue ior

(-, )

#include <iostream>

using namespace std;
int quotienl (inl fii.st, inr second):
inr main( )

t
int numl, num2, result;
for (inr i = 0; i < 3; i]_+;

{

cout << "Enter an integer: ,,;

cin >> numl;

cout << "Enter another integer: ,,-

cin >> num2;

try

{

cout << ,'R-esult: ,, <.
) 

, quotient (numl, num2).<< endli

catch (int exl)

{

cout (< ,'Division by zero cannot be perforrned.,, <<endl;

1
t

(
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)

catch (char ex2)

catch (char ex2)

{

cout (< "Division by negative

perfoirned." << endl;

j

I
I

re'.uir: 0;

)

, ' fuiiction defirtitiorr

int cluotieni (int fii:si, int secorrd)

i
char cli: 'y';

if (second :: C)

{

throu' 0:

I
J

if(second < 0)

{

tkrrorv ch;

)

return first i second;

)

nrimber cannot be

P T.C"

:c ts

(2)

llg

br
5)

:i



r 060

7- (a)

16.

Write a program that reads

number oi lines in it.
fiie and prints the

(5)

(b) *hat is the output of the following code segment?

(s)

sErng sl = "Hello", s2: "There!!!",

s3 : "Hor:/ are you?";

string s : s1 + " " * s2 1 r r' * s3i

coui << s << endl-

coui <<.s.lengtirS --< endl;

cout << s.substdT,3) << endi;

cout << s3.find("are,) << endl;

sl.replace(l ,4,"7");

cout << sl << eodl;

cout << s:.find_last_o(b) << endl;

(1 500)
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1. (a) Give necessary class definitions to create a

circular linked list. Write a member function to

remove a node following the cursor node in the

circular linked list. (5)

P.T.O.

*'$
t* r'rr * -.-i"ls]SI-e Sr + ,+ v-./-)/
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(b) Consider the

5:

1

following array-based queue of size

position of

following

Show the contents of the queue with

Front and Rear after each of the

operations done in sequence.

(i) Insert X

(ii) Remove two letters

(iii) Insert Y and Z

(iv) Insert W

(v) Remove one letter

(c) Consider an electronic mathematical calculating

device that is used to evaluate any mathematical

expression but does not recognize parenthesis. The

device is given the following mathematical

(s)
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expression as input. ($ represents exponent

operator): ((A* (B-C) +O) $f+P)

The calculating device upon receiving the

expression start converting it into a parenthesis

free notation step by step using some algorithm

before evaluating it. Which data structure the

calculating device would use in the algorithm,

Show the steps of the algorithm used by the

calculating device and give the parenthesis free

notation that the calculating device would have

generated. (5)

(d) A dictionary of following word's is to be

maintained in memory such that searching is quick :

eye,ice, ant, cat,bat,dog, log,fo g, leg,zip,y o gart,woi f,

top,unknown,xor

Answer the following :

(i) Which hierarchical data structure would you

suggest for this dictionary?

P.T.O.
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(ii) Show diagrammatically, the dictionary

created using your suggested data structure.

(iii) Give the number of comparisons that would

be done to search the word xor in the

above dictionary. (s)

(e) Define the following member functions for a vector

V using an array A:

(i) insert (i, e) to insert a new element e into

vector V at index i.

(ii) erase (i) to remove the element at index i

from vector V. (5)

(f) A magician showed a trick to store some numbers

in the range [1000, 9999) in a crate of size 20.

The 20 positions in crate are numbered from 0 to

19. The magician decides where to put the number

based on the two middle digits of the number. If
the position in the crate is already occupied,

magician puts the number in the next available

free position of the crate in linear order. When
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asked to pick up any number, the magician is able

to pick up number without much searching. Devise

the trick used by magician and find out the locations

where the following numbers would have been

stored 1226,7242, 6867,8220, 1161, 4444, 6221,

5288, 7465 and 8280. (s)

(g) Differentiate between max-heap and min-heap.

Build a min-heap H using following data:

60, 33, 50, 22, 55, 40, 11, 22, 65, 30.

Show heap after each insertion.

(a) Consider some data stored in a 2D array A of

size 4x4. Each element requires 2 bytes of memory

storage. Base address of data is 2005. Write

mapping functions, determine the index value and

memory location of A [2] [3] when array is stored

in:

(i) Row major

(s)

2.

(ii) Column major

b+fix n+z'*sizr
t4

4oa5 +1"? x S + a 7 \ L

Qoast W.l3X z
L+as 126

)r -)t

(s)

brqx111) Srzt ,t,
{y s -F: 

=+z) 
r* 

o i'l uos t- !r
a 0 l1
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(b) Consider some students, seated randomly in a class.

The students are required to perform on stage in

increasing order of their heights, such that every

time a student is called on stage, the teacher calls

the shortest student out of al1 the remaining

students to go on stage. Show the steps of the

algorithm the teacher follows if the heights (in

cms) of the students seated on the first 10 chairs

in the class are given as:

Chair
no.

I ) 3 4 5 6 7 8 9 10

Height
in cnrs.

r60 1,57 152 149 t50 159 162 t45 155 140

How many students the

the end to determine the

the students are called

teacher has to examine at

correct sequence in which

to perform on stage?

(s)

(4)3. (a) Give Output.

(i) Consider the linked list:

6 -> 4-> 3 -> 1. -> 2-> 7 ->NULL

rrtb
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Give the output of the below function fund if
'funcf is invoked as funcl (p) where p is a

node pointer pointing to node 6 in the above

linked list.

Void funl(node *p)

{

' if(p==1rJgtt,

retum;

fun1(p->next->next);

cout<< p->data+1;

\L-

)

(ii) Consider the linked list :

1 ->2 ->3 ->4->5 ->6-> NULL

Give the output of the below function func2

if 'func2' is invoked as func2 (s) where s is

a node pointer pointing to node 2 in above

linked list.

P.T.O.

^ '4e1
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Void fun2(node *s)

{

if(s=:NULL)

t:tutn'.

cout<< s->data;

if(s->next!:NULL)

fun2(s-)next->next)

cout<< s->data;

)

Write functions for the follo*irg :

(i) Remove an element x from a doubly linked

list of integers. '

(ii) Merge two singly

into one list.

linked Iists of integers

(6)

(a) Consider the following recursive function :

(b)

(s)4.
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Double calc(int x, int n)

, 5' tl

t

if(n:o) ,, 
b* [5 u

return 1;

else

return x*calc(x,n-l );

(i) What will be the output if function is

invoked as calc (5,4)?

(ii) How many recursive calls will be performed

to compute calc(S, 4)?

(iii) Write the iterative version of the above

function.

(b) Consider the following recursive function of tree

traversal : (5)

traverse(nod" *p)

{

if(p ! = 0)

{

P.T.O,
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traverse(p->1eft);

traverse(p->ri'ght);

visit(p);

)

Write non-recursive / iterative tree traversai

function of the given recursive function.

5. (a) Write a function to find in-order predecessor of a

node in a binary search tree. (5)

(b) Consider implementing double ended queue (deque)

in three different ways usihg Array, singly iinked

list, and doubly linked list. Give running time

complexity of all the below'operations for all the

three implementations. (5)

(i) insertFront(e)

(ii) insertBack(e)

(iii) deleteFront0

(iv) deleteRear0
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Which of the above three implementation ways is

the most efficient? Justify.

6. (a) Create a balanced multiway search tree of order

5 using following integers

6, 4,22, 10,2, 14,3, 8, 11, 13, 5,9, 15, 18, 21, 1

Show the content of tree after each insertion.

Delete element 11 and show the tree after deletion.

(6)
t,

(b) Consider the following binary search tree (BST):

Apply two approaches 'deletion by merging' and

'deletion by copying' to delete the root node.

Compare both the trees after deletion in terms of
height.' (4)

P.T.O.



1374 12

7. (a) Consider the following keys to be inserted in an

AVL tree in given order :

H, I, J, B, A, E. Show each step. What will be the

height of the created AVL tree? (6)

(b) Write a function to reverse the contents of a stack

using additional queue. Assume that classes for

stack and queue are defined. (4)

(1 500)
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SECTION A

Which algorithm is the preemptive version of
First in First out CPU scheduling algorithm?

(1)

What is the name given to the section of code

or set of operations in which process is working

on its shared variables? (1)
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(liD What is
this bit

'Dirty bit' in Demand paging? Where

is stored by the Operating System?

(2)

(iv) Why command interpreter is usually placed
separate from the kernel? (2)

(v) Write any two problems that may occur in
multiprogramming environment? (Z)

(vi) How degree of multiprogramming affects CpU
performance? e)

(vii) Explain the type of fragmentation that occurs in
segmentation? (2)

(viii) Using semaphores, how can we achieve the
condition of having statement .a, of process p1

to be executed only after 'b' condition of process

P2, (2)

(ix) List any two privileged instructions? (2)

(x) What is the significance of two separate modes
of operation in operating systems? (2)

(xi) Which are the two conditions under which a

parent may terminate the execution of one of its
children? (2)
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(xii) Write the bit vector representation for free space

list for a disk (10 blocks) where blocks 1, 2 and

5 are free and rest of the blocks are allocated.

Give one advantage of this representation. (2)

(xiii) Determine whether the deadlock occur in the

given resourae 3 allocation graph of three

processes as P,, P, and P, and four resources

as R, (one instance), R, (two instance), R, (one

instance) and Ro (3 instances)? Justify your

answer. (3)

(xiv) How many child processes are created in the

following fragment of code assuming essential

header files are included? Explain the output with

justification.

int main0

t
for (int i:0;i<4;i++)

fork0;
return 0;

) (1+2)

P.T.O.

fi' n1

trJ1_t r,P
flffmR" L:J

R.
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(i)2.

(xv) Consider a system of five resources (assuming

every resource is having one instance only) and

four processes where every process requires two

resources to complete its work. Is there any

chance of deadlock in this scenario? Justify your

answer after applying all the necessary

conditions of deadlock. (3)

(xvi) Consider a logical address space of 512 pages

with 4-KB page size, mapped onto a physical

memory of 128 frames.

(a) How many bits are required in the logical

address?

(b) How many bits are required in the physical

address? (2+Z)

SBCTION B

Consider the following set of processes, with
length of the CPU burst and arrival time given

in milliseconds :
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(i)J.

Processes Burst Time Arrival
Time

P1 9 0
P2 5 2
P3 6 3

P4 4 5

P5 8 6

(a) Draw th,e Gantt chart illustrating the
execution of these processes using Shortest

Remaining Time First (SRTF) algorithm?
(3)

(b) Based on the above obtained Gantt chart,

calculate the average turnaround time and

average waiting time for the given
processes. (3)

(ii) Illustrate with ari example if the wait and signal

operations are not executed atomically, then

mutual exclusion is violated? (4)

Differentiate the following :

(a) Long term schedular and Short term
schedular

(b) Asymmetric multip.rocessing and Symmetric
multiprocessing

P.T.O.
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(c) Monolithic and'Microkernei approach to

Operating system design (3x2)

(ii) Consider the following page reference string :

7 ,o ,3 ,l ,5 ,2,3 ,4 ,0 ,7 ,2,7 ,0 ,4,2,0 ,l ,7

. Assuming demand paging with three frames, how

many page faults would occur for the following

page replacement algorithms :

(a) Optimal replacement

(b) FIFO replacement

(i) Consider the following segment table :

(4)

4.

Segment Base

0 '219

1 1300

290
3 1327

4 t052

Length

600

95

400

480

196

What are the physical addresses for the following

logical addresses?
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(i)

(ii)

5.

(a) 0, 230

(b) l, 10

(c) 2,300

(d) 3.400

(e) 4,200 (5)

(ii) For a paged system, Translation Lookaside
Buffer (TLB) hit ratio is 80%. Let RAM access

time, t is 20 ns and TLB buffer access time. T
is 100 ns. Find out

(a) Effective memory access with TLB

(b) Effectiv€. memory access without TLB

(iii)

(3)

Justify the requirement of logical and physical
addresses in an operating system? (2)

What is race condition in process
synchronization? Explain it with an example.

(4)

Consider a disk drive of 5000 cylinders, numbered
from 1 to 4999. (6)

The drive is currently serving a request at
cylinder 143, and,the previous request was at

P.T.O.



1402 8

cylinder 125. The queue o,f pending request in

FIFO order is 86, 1470,913, 1774,948, 1509

Starting at current head position, what is the

total distance (in cylinders) that the disk arm

moves to satisfy all pending requests for each

of the following disk scheduling algorithms.

(a) Shortest seek time first (SSTF)

(b) Circular SCAN (C-SCAN)

Give all the intermediate calculations.

Compare and contrast the following : (4)

(a) Peer to Peer Computing and Client-Server

Computing

(b) Data parallelism and Task parallelism

What is the role of virtualization in cloud

computing? (4)

Compute the context switch time for a user

process of 100 MB using the swapping memory

management scheme, if the backing store has a

transfer rate of 50MB per second. (2)

(1 s00)

(i)6.

(ii)

(iii)
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(b) Give any one difference between port address,
physical address and logical address? (3)

(c) Suppose the following character encoding is used
in a data link protocol : (2)

A: 11010111;B: 11101101; FLAG:01111110; ESC:
1010001 1.

Consider the character frame: A B ESC B ESC

ESC FLAG

Shdw the bit sequence transmitted (in binary) for
the above character frame when Flag bytes with
byte stuffing framing methods is used.

(d) Explain the significance of the following special
IP addresses:

(i) i27.0.0.0
(ii) zss.zss.2ss.2ss (2)

(e) Explain the difference between packet switching
and circuit switching with the help of suitable
example. (3)

(f) How are IP addresses resolved from a given
(3)URL?

(g) Five channels each with a 100 KHz bandwidth
are to be multiplexed together. What is the
minimum bandwidth of the link if there is a need
for a guard band of 10 KHz bandwidth channels
to prevent interference. (2)
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(h) In a given modulation scheme, there are 4
amplitude levels and 16 phase levels and the bit
rate (N) is 72 Kbps. Calculate the following:

Number of bits per baud (r)

Baud rate (S)

(i) Indicate True or False for each of the following :

(i) Switches in circuit-switched networks

involve connection establishment and

connection relsase.

(ii) Switches in circuit-switched networks do

not need any information about the network

topology tq function correctly. (2)

() What is the benefit of 'otwisting" in twisted-pair

cables? (2)

(k) What is the purpose of PSH and SYN flag bits

with respect to TCP headEr? (2)

(l) What do you mean by well-known ports?

Mention the port numbers assigned to HTTP and

sMrP. (2)

(m) Assume six devices are arranged in a mesh

topology. How many ports are needed for each

device? How many physical links are needed in
full duplex mode? (2)

P.T.O.

(2)

(i)

(ii)
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(n) Which of the four digital to analog modulation
techniques (ASK, FSK, PSK) is most susceptible

to noise? Justify your answer. (2)

(o) Map the following to a suitable layer of the OSI

model:

(i) Route determination

(ii) Interface to transmission media

(iii) Provides access to the end user (3)

SECTION B

Consider a coding scheme with two legal
codewords: 01010 and 10101 .

(a) Calculate its Hamming distance.

(b) How many bit errors can be detected by
this code?

(c) How many bit errors can be corrected by
this code? (3)

A 12-bit even-parity Hamming code whose binary
value is 111001001111 arrives at a receiver.
What was the original value of the message?

Assume that not more than 1 bit is in error.

(3)

(i)2.

(ii)



1402 s

(iii) Explain and discuss the various fields of Ip
header with the help of a diagram. (4)

(i) HyperText Transfer Protocol (HTTp) is a

stateless protocol. Justify. (2)

J.

(ii) A router has the

routing table :

Address/mask

t35.46.56.0t22

t3s "46.60.0t22

t92.s3.40.0t23

default

fbllowing (CIDR) entries in irs
(2)

Next hop

Interface 0

Interface I

Router I

Router 2

For each of the following IP addresses, find
next hop selected by the router?

135.46.63.10

192.53.56.7

(iii) Two CSMA/CD stations are each trying ro

transmit iong (multiframe) files. After each frame
is sent, they contend 1or the channel, using tlie
binary exponential backoff algorithm. Explain the
functionality of the algorithm in brief. (3)

P.T.O.

the

(a)

(b)
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(i)4.

(i0

(iv) Cornpare and contrast 'lransmission Control

Protocol (TCP) and User Datagram Protocol

(UDP) with respect to the following parameters:

(a) Connection

(b) Sequence of Data packets at the receiver

(c) Acknowledgement of the received packets

(3)

Compute the Nycluist Sampling rate for a signal

with bandwidth of 200 KHz if the iowest

frecluency is 100 KHz. (2)

Differentiate between static and dynamic routing

with the help of suitable example. (3)

(iii) A message M(x) 1 101 101 1 01 is transmitted using

the CRC method. The generator polynomial is

x3+1. (3+2)

(a) Compute the transmitted bit string which

includes the message and CRC.

(b) Suppose that the fifth bit from the left is

inverted during transmission. Show that this

error is detected at the receiver's end,
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s. (i)

7

Suppose a 9000-byte iP packet is forwarded

across a link with a 1500-byte Maximum
Transmission Unit (MTU). How many fragments

will be created ? What are their lengths? (2)

How can a machine with a single DNS name

have multiple IP addresses? (2)

(iii) Consider the IP address 184.86.92.182,

(a) Find the class of the given IP address, if
we are using class,based addressing.

(b) If the network in part (a) is to be divided
into 8 different subnets, what would be the

subnet mask?

(c) What is the network address of the subnet

to which this IP address would be attached?

For CIDR addressing, find the length of
CIDR prefix for the network in part (c).

(1+2+2+1)

What is the irnportance of flow control in the

context of network communication? Suggest any

one technique used to handle the issue of flow
control. (3)

P.T.O.

(ii)

(d)

(i)6.
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(iD Briefly cliscuss the cohcept of multiplexing.
Differentiate between Time Division and

Frequency division Multiplexing. (3)

(iii) Consider the network shown below and assume

that each node initially knows the costs to each

of its neighbors. Consider the distance vector

algorithm zrnd show the distance table entries at

7.

node E. (4)

(i) Why is the header checksum of an IP packet

computed at every hop from source to

destination? (2)

(ii) DNS uses UDP instead of TCP. If a DNS packet

is lost, there is no automatic recovery. Does this

cause a problem, and if so, itow is it solved?

(iii) "State Optimality Principle..

(2)

(3)

(iv) Explain the concept of transmission impairment?

Briefly, discuss the difference between distortion

and attenuation. (3)

(1 s00)
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address,

for the IP&) Write the network address' broadcast

valid host addresses and subnet mask :

uu*"t'' lg8'2t45'17 3 I 26

tderstand bY ProxY Server?

(c) What do You ur

anY two advantages of using it'

(4)

Write
(4)

functions
(4)

Forum and

(4)

(2)

(d) Explain setTimeout0 and setlntervalQ

with examples'

(e) Write any four differences between

Blog'

(fl Given the JSON object:

mYJson= { 
oonafil€": "nested"'

.,*ufl1gr, : 45,

,oltern" : ["food", ""1gtheS"' {''u" t true}l

)

Write the value of a'

(g) Write a JavaScript program to Greet the user based

on the current trrne'

(h) Explain the difference between static routing and

dYnamic routlng'
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' (i) You need to subnet a network that has 5 subnets,

each with at least 16 hosts. Which of the following

subnet masks are valid in the above situation?

(1) 2s5.zss.2s5.r92

(ii) 25s.2s5.25s.224

(11i) 2ss.2s5.zss.240

(iv) 255,255.2ss.248

0) What are cookies? Explain Sessions in a cookie.

(3)

(k) Define JSON.stringifyO and JSON.parseo

functions. (2)

SECTION B

2. Write short notes on following : (10)

(i) Crawling

(ii) Indexing

(iii) Internet Protocols

P.T.O.

(2)
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(iv) Internet Vs. Intranet

(v) Domain Name Server

J. Given the list :

. John

. Merry

. Martian

. Ketty

Write statements using

following functions :

(1 0)

JQuery to perform the

(i) Add two names o'Mat" and "Damon" in the above

list such that the resultant list appears as follows:

. Mat

. John

. Merry

. Martian

. Ketty

. Damon
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(ii)

5

Add surnames to the names in the iist such that

the resultant list appears as follows :

Mat Jonas

John Mathew

Merry lane

Martian steven

KettyGadot

Damon Hartley

(iii) Add a class as "MyName" to each of the list

item.

(iv) Give a background color to the list.

(v) Clicking on a list item should change its
background color.

4. (a) What is Network address

we need it. Explain with

translation and why

a suitable example.

do

(s)

P.T.O,
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(b)

6

What is a .ISON object? Write the syntax to add

a .ISON object to define a student having details:

name of the student, university ro11 number, course

name, mobile number and ernail. (5)

5. (a) Explain following Bootstrap elements : (5)

. Pagination

. List Groups

. Panels

. Navbar

. Dropdowns

(b) Create an HTTP Server using Node.js which

handles requests on port 8000. Create auser.html

file rvith two forms Register and Login. On clicking

login option, form must search for credentials of
the user in MYSQL database. On successfui login,

a Welcome page should be displayed. On clicking

Register option, form must insert the user's

creder-rtials in MYSQL database. On successfui

Registration, the user must return to the user.html

page. (s)
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6. (a) Create an HTML page with one input field, one

radio button and a text field for display. The first
input field will take a mathematical expression as

input. The two radio buttons will be displayed as

SQUARE and DOUBLE. Whichever option is

selected by the user, the result of the mathematicai

expression as entered by the user, will be squared

or doubled and the corresponding answer should

be displayed in the text field. (5)

(b) Create a form that takes data about a customer.

The form must be well designed and shoulci accept

the customer's FirstName, LastName, Age,
Birthday and FoodPreferences. At the submission

of this form, create a Customer obj ect in
JavaScript using the above values and an

equivalent JSON object. print both these objects

on the console. Using AJAX, display the data of
two customers in a presentable way. (s)

(a) What are the various components of an email?

Define the mail message format of SMTp. Also
discuss the functionalities of any TWO mail access

protocols. (5)

P.T.O.

7.
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(b)

8

What are event listeners? Why

it with an example.

is used. Explain

(5)

(1 500)
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(b) Consider

(cFG):

,,
2

the following Context Free Grammar

s -> sAbAbAbA I 7"

A->aAIl"
Describe the language generated by given CFG'

List any two words of the language. (3)

(c) Construct a regular expression defining each of

the following languages :

(i) L1= {words in which a appears tripled (in

clumps of 3) if 1t all)

(ii) L2= iends with a and does not ccntain the

substring bbi (4)

(d) Describe the language defined by each of tlie
tollowing regular exPressions :

(i) bba*b

(ii) ((a+b) a) *

Also, determine the shortest word iti the language'

(e) Build a tjnite automaton that acceptS the ianguage

of ivorrls having exactly four letters. (4)
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^A1I fr-3

r.ii Describe the ianguag€ accepteC by follorr''ing finite '

..:
automaton:

()\
'. \_L,r

(h) Usi'ng pumping iemma,'show tiiat ihe i'oliorvicg
;zl\

language is a non-regular language i'+ !

:!i = iabaa' aabaaaa'' 'iaabqazzaa"''i{a"ba wheri n)

(i) Conr:ti'::ct a iieter::ninistie PDA ioi the latrguage t '=

{alS where .1 starts p"'ith b and iength iS) : r'i
,\

/ t'.
lqj

grarn:nar i("iL'J
failcrr ing finite

{ -1)

fi) Ccns'-ruct ihe ccrritxt free

fcr the language accePtei 
'bi'

automaton :

!, il.a).
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:,
(k) Design'a right shifting hiring machine' Assurne

the initial configuration to be rurll and desired

, output configuration to be ol'*U, " (a)

SECTION E
:.

:

Z. {a,r Consider tire following ianguage of all ihe worCs

defined o'rer haviriB E = ia, bl eornprising oniy

I b's including empty string )" Build a finite

3,itrtlnat':ln FA that accepis tlre given iar.rguage and

fi;-rti its kleene cicsure i'e' (FA) *' (6)

i.u)Corrvertthetbllowirlgnori'deterrninisticfinite
euionnaton to deterministic frnite automalon: (4)
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3, (a) For the following pairs. of FAs, build a finite

automaton that accbpts the intersection of

languages defined by FAf and FA2. Also, build a

finite automatbil'thaf accepts the complement of .

the language defined by FA1. (6)

(b) Sirow that the set of regular languages are closed

rrnCoer union and kleene clos''tre using non-

determirristic finite autcmata. (.4)

(a) Using the bypass theorem, convert the foilowing

tra,rsition graph irrto a regular expression : (t,,I

P.T.O.

)+.
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A

qb
bD

+
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(b)

(a)5,

Use pumping lemma to provc that. the langul;lt

{anbncn where n=1, 2, 3, 4, 5..'.} is non-context

free language. (''i)

For the Push Down Automata shown below :

(i) Describe the language accepte<l by it'

(ii) Is the given PDA deterministic or ncn-

deterministic? ( j)

.A



-

(b) Cgn.struct a PDA for thi ianguage anbea* where

, h, n>=l arid q=m*n. (6)

6. (a) Considet the following context free gramrnar:

S .i AbB

.: A->aAl 1,,

B.>aBlbBl X

Cr:nstruct an equi'ralent CFG by eliminating ail i
productions and convert the resultant gramrnar intc
chomsky normal form (CNF). (4.,

abaaba.

(c) Show ihat the foilowing CFG :s arnbiguous: i_z'i

S -> XaXaX

X->rixlbXil.

(a) Assume L = {0, li. Design a stanciard turing
machine M ihat computes one's co:hpleinent of

the binary number on the input tape. Assume the

P.T.O.

fb) Write the CFG ior the language containing aii

words'.'which.a-re paiindrornes excludlng ihe

. null string. Creatg a parse tree for the wlri<i

{1r :

I
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initial configuration to be >i.lrv (if the input is >-u"

the output shoulti be >r-.lu". u'here rv' is rhe one's

. complernent of w). Shou' the trace of abor e turing

machine M on the string >j0i 10. (5)

(b) Prove ihat if a language is recursive' it rs also

iecursively enumerable rlt

(c) Consider the Turing lvlachine M = (K, 
'' 

S' s' ihi),
where K= {s,q,h}, E = {l--.,.>.a} and 6 is given in

thc following table :

statq syrnbol 5

J
a

J

q
q.
q,

(q,'J)
(ir,u)
(s, -;
(s, o)
(s, +)
(e, -i)

Cive the ropresentation

rnachine for M.

(1 500)
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1. (a) Give output of the following code.

(i) import pandas as pd (2)

P.T.O.
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obj3 = pd.Series(['wow', 'good', 'great,],

index:[0, 2, 4])

obj 3 .reindex(range(6), method='ffi11')

obj3

(ii) matrix :lI for j in range(3)]for i in range(3)l

print(matrix) (2)

(iii) import pandas as pd

' 61:pd.DataFrame[[1,1,1], 12,2,2j, U,2,lf,

12,1,7] ], index= ['one','two','three',,four'],

columns:pd.lndex( ['A','B','C'],nams='MyPlot'))

Give the output for df.plot.bar0. (2)

(b) What is a pivot table? Give one example. (2)

(c) Provide the output of following codes. (3)

Given the value of string object s=3.1456 and

c="'This is a long string
that spans multiple lines"'

(i) fval: float(s)

type(fval)
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(ii) bool(s)

(iii) c.count('\n')

(d) Consider a list seq= [1 ,2,0,4,6,
code to find the sum of elements

element 5.

5,2, 17. Write a
of the value till

(0

(2)

(e) Consider the given arr = [1,2,8,9,3,4,7,5,10,6]. What

will be the resulting array if these operations are

performed arrl?:Sf, arr[-5: -1] and arrl::21. (3)

Create a dataframe with four rews and three

columns and populate it with random values. Index

of the rows are 'utah', 'Ohio', 'Texas', 'Oregon'

and column indexes are rb', 'd', 'e'. Write a lambda

function tq compute the differenee between the

maximum and minimum of each celumn. (3)

Create al array num ef size 2x3 filled with all
zeros then insert fU,2,3f, [4,5,6]] into array.

Identify the shape of the affay num. (3)

(h) Write a code to read a CSV file with new delimiter

as ';' and line terminator as '\n'. (3)

(i) Consider following piece of code and give the

output. (3)

P.T.O.

(g)
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import pandas as pd

a : pd.DataFrame({'id': [1 ,2,9, l0),
tvalt: 

Itat, tbt, tct, tdt] 
] )

b : pd.DataFrame({'id': [1 ,7, 10, 12, 13,7J,

tvalt: 
Itpt, tQt, trt, tst, ttt, tut] 

] )

c : pd.merge(a, b, on:'id', how:'rightt)

(i) How many 'NaN' values are in the dataframe
,cr?

(ii) Drop duplicate values from dataframe ,b, and

keep the last duplicated value

O Generate DateTimelndex of length 20 where each
index will be Tuesday of the third week of a month

starting from 10-Jan-2022. (3)

(k) Consider dataframe df (4)

import pandas as pd

import numpy as np

df : pd.DataFrame({'key': ['3,, ,b,, ,c,] * 4,

'value': np.arange(1 2.0) ) )

What will be the output of the following
statements?
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(i)

(ii)

2.

(iii)

Print the dataframe df.

Write a code to group the dataframe using

key.

Multiply each group value by 2,

(a) Consider a dataframe df as (6)

import pandas as pd

import numpy as np

all = pd.DataFrame({'key1': ['a','o','b','b','8'],

'key}''. ['one','two','one','twot,'one'],

'data 1' : np.random.randn(5 ),

' data2' : np.random.randn(5 ) ) )

Provide the output for the following :

(i) print(df)

(ii) m1 = df['data1'].groupby([df['key1'],

df['key2']l).mean0

print(ml)

(iii) m2 : df['data1'].groupby (fdf['key1']).mean0

(iv) pieces = dict(list(df.groupby('key1')))

pieces['b']

P.T.O.
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(v) for(kl,k2),group in

df. groupby( ['key 1','key2'] ) :

print ((k1 , k2))

print(group)

(b) Give output of the following code. Justify.

(i) val=['foo', 2, 14,2)f

vall2l = (5,4)

print(val)

(ii) var:(3, 5, (4,5))

var[1] = 'two'

print(var)

3. (a) Given the following list of strings (s)

Listl = ['Amazon', 'Amazing Amazon', 'Apple,,
'Microsoft', 'Apple is good for health', 'I like
Microsoft'1.

Using 'List1', generate the following dictionary
'Anydict' where key is the count of words in a

string and value is the list of strings having that

(2)

(2)
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count. Anydict= { 1 : ['Amazon', 'Apple', 'Microsoft'] ,

2: ['Amazing Amazon'], 3: ['I like Microsoft'],
4: ['Apple is good for health']].

(b) Write a code to read the data from a csv flle.
Find the number of rows and columns in the data.

replace rnissing values with zero, and remove

duplicate values. Write the modified data back to

the original file. (5)

4. (a) What is the use of
generator function to

numbers where n is

generator function? Write a

print square of first n natural

user input. (4)

(b) Write a code program to draw a scatter plot
comparing marks of Mathematics: [88, 92, 80, 89,

100, 80, 60, 100, 80, 34] and Science: f35,79,
79, 48, 100, 88, 32, 45, 20, 301 subjects.

Import the necessary libraries.

Title the plot as 'Marks Comparison' and labe1

y-axis as 'Marks Scored'

Assign red color to mathematics marks points and

blue color to science marks points. (6)

P.T.O.
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5. (a) Consider the following data frame Family
containing a family name, gender of the family

member and her/his monthly income and

expenditure in each record.

(i) Find correlation between Monthly Income

and Expencliture. (1)

(ii) Use map function to convert each value of
lVctme into uppercase. (2)

(iii) Create a new data frame Info having a

lrierarchical inaex on columns I''lame ancl

Gencler. (2)

Name Gender Monthly Income Expenditure

Shahin Male 114000.00 s8000.00

Vimal Male 65000.00 32000.00

Vimala Female 69500.00 38500.00

Vimala Female 155000.00 70000.00

Karan Male 103000.00 52000.00

Shahin Male 55000.00 18000.00

Seema Female 112400.00 60000.00

Seema Female 81030.00 25000.00

Vimal Male 71900.00 30000.00
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(b)

9

Consider the data array : 10.9296, 0.3164,0.1 839,

0.2046, 0.5677, 0.5955, 0.9645, 0.6532, 0.7499,

0.6536] of 10 floating-point values. Write code

for following :

(i) Create 5 bins of the array using the cut

method. ( 1)

(ii) Create 5 bins of the array using the qcut

method. (1)

(iii) Create 5 bins of the array withprecision : 2

using cut metirod. Also explain the usage of
parameter precision. (3)

(a) Consider the following code :

import pandas as pd

left : pd.DataFrame({'key1': ['fbo','foo','bar'],

'key2': ['one', 'two', 'one'], '1val': [1,2,3]])

right : pd.DataFrame({'key1':[,fbo',,foo','bar',

'bar'],'key2':['one','one','one',,two,],

'rval': [4,5,6,71])

P.T.O.

6.
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Provide output of the following :

Write a code for the fbllowing

(i) Create a dataframe for

(ii) Print elements of 2nd to

to 5tl' row.

(i) pd.merge (1eft, right, on:;'key1'J)

(ii) prop_cumsum:left.sort_values (by:tL"12t

ascending:False). 1 val.cumsum0

print(prop_cumsum)

(iii) left.append (right)

(b) Consider a data given below :

EMP ID EMP NAME SALARY

I Satish 5000

2 Vani 7500

J Ramesh 1 0000

4 Raj esh 8000

5 Virat 9500

(2)

(2)

(2)

:

the above

4th column

data.

(2)

of 3'd

(1)
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(iii) Print elements of all the columns for first
two rows. (1)

7. (a) Consider the code given below :

import pandas as pd

from datetime import datetime

dates : fdatetime(201 1 ,l ,2),daterime(201 1 ,1 ,5),

datetime(20ll ,l ,7),datetime(201 1 ,1 ,B),

datetime(201 I , 1 , I 0),datetime (2Ol1,1 ,12)j

ts : pd.Series(np.random.randn(6), index:dates)

Provide output for the following code:

(i) print (ts) (1)

(ii) print(ts + ts[::-l]) (1)

(iii) print (ts.index[0]) (1)

(b) Write a code to convert string of date ,2022_lO_

20' to string of date ,2011012022,. 
(3)

(c) Provide output of the following code : (4)

rng=pd. date_range('201 0-01 -01 ',periods:1 2, tieq:,1,;

P.T.O.
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ts: pd.Series(np.arange(1 2), indexing:rng)

print(ts)

print(ts.resample('5min', closed:'right'). sum0)

print(ts.resample('5min', closed:'right', label=

'right', loffeset:'*1 s').sum0)

print(ts. resample('5min').ohlc0)

(1 500)
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2

ib; \rri.ru1 is rii* differeni:e between .t0S5
nri c rc p:,.1,.: cs :ofs ?

(c) Are the f.rijou.ing insrructions vairci?

(i) PUSII l:_14ti

(ii) MOv DS, AX

(iil) MOV DS:[BXJ. 10H

(d) Consider a memory de'ice
acldress as 20000H.

of 400H. It has

and B08E

11\
t 1t

(3)

base

(i) What is the size of the rnenror.,, cievice
bytes ?

(ii) What js the starting address locarion
ending address Iocationo

in

and

(3)

(e) Explain the following insrructions _

(i) ouTsw

(ii) rNsi)
(3)
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(0

3

Explain direct data addressing mode with rhe heip

i-f an examPie.

(g) Explain BOUIID interrupt instruction ' izi

rorv device with 10 address Plns
(h) Assume il mer

he size of the
and 8 daia Pins' What wiil be t

melllory devlae I
(3)

:; ' 'on (short' near' or
(i) Which tYPe of JMP instructt

' far) as'sembles for the following : ('1)

,,

(i) If the dis*'ance is 0160H bYtes

)lFFH' Sl = 0100H'' 6l if direction bit'D rs 0' DI = (

' then r'vhat will be the value of SI and DI after

. 
"*."riion 

of MOVSD instructlon? Explain'

(k) Explain the following output pins of 8284A clock

P.T.O.

(3)

gener0tor :
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SECTION B

L,

tePS that occur whe" ^n 
t'ttt'j:l
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?,- !a).Answer tht: fo.lioivir:g (luesiions _

(i) Whar irapp.r.s

i,put is ar rog.,,ci:J086i8088 
wir-'.

(ii) llow many address pins are ihere irrmernory device?

bcrween NMI pjn and l\TR

{)\

'i'Es'f

a4K

(b) Dift'erentiare

Pin.

(3)
(c) Explain Operation 

Cornry13p61 Worc,sO(.W2, OCW3) of g259A programmableconrroljer (plC).

(ocwr,
iaterrupt

(_( j
4. t'',];:;;l;r: 

,l'"'"0 
mode or mernory rr

rs accessed on"n 
*n"h descriptor tabje entry

jevels? nd what wi'll be the privilege

(b) E.xplain t.he I
instruction, *,rr-o"o*'n* 

assernbly language
r example 

:

(ii) r)AA

,l

F.'i'.C.
4
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5. (a)

i)etermirre- the arldress acce:lsed b1'

i'oilowing instructions' assuming

operation :

ECX, IBP - l0(]Hl

6

.=, 000002i-i{1. EBX = t-r00t'}(i250'

SS = C440H, BP = {)l iCFl and

(5)

each clf the

real rnocle

DL, IBP ' SI - lOLII

BX, [Si + 100H]

ECX, LEAX + 2*L'tsx + 101

[EAx ' 4*1'3{]' AL

the di{ference betrveen far ar'd near

Suppose EAX

DS - 0_10ili{,

sl = ocli0i1'

(i) Mov

(ii) lvlOV

(iii) MOv

(iv) MOv

(v) N'{Ov

(h) (i) What is

CAIT?

(ii) ExPiain about ih" int".tt'Pt INTO'

.'^r E-nleirr th€ functron g1' f9|l3ri rnc plns
i d I Pav^*^"

:nicropi"oce:Sor -

(3+2)

of 8086

t-l .

..,.';:= trw{u@-#'i'.
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(i) LOCK

(iI) HOLD

(i,i) Ar,E

(ir,) Starus pins 53, 5O

, (b) Explllin rhe mode regisr

:,

(5)

er of 923 7 DMA ConrroJler.

6

(c) Exprain Branch prsdjql;^_ - 
(3)

rnicroprocessor. ton Logio. of pentiurn

7 (u) l4,rjtc arithrnetic 
and /ogjc,for tie roilowing : 

ai assernbly jnstr.ucrronsrur 
file following:

(i/ SUBTRACT nr 
"_

e, r IIOILT SI

(ir) (lR 88H wiih ECX

(2)
.I

ri

1i
t.

I

' 'I

,.

1J

1ur.) AND BX with lrv ..

BX 
-' 't?\ and save +L- -,rrs resuJf in

(ii, xo-R BH

AII
wjth AFtr and save the resull jn

P I.O
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(v) ADD ti:e clata addressed by Si to rL
,-:)

(b) Expiain the strobed-input operation of Progran'ir:::.rie

Peripheral Into.rface 82C55 rvrth heip of a dia.::::r

r)

(150',3)


