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ONE MARKS QUESTIONS (1-30)

E

[

A bag contains 10 blue marbles. 20 green
marbles and 30 red marbles. A marble is
drawn from the bag. #s colour recorded
and it 1s put back in the bag. This process
is repeated 3 times. The probability that no
two of the marbles drawn have the same
colour 15

a 136

b /6

c /4

d 13

Il the trapezcidal method is used to
evaluate the imtegral then the wvalue
obtained

a  lsalwavs = 1/3

b isalways< 1/3

c. isalways= 1/3

d may be greater or lesser than 1/3

The determinant of the matrix given below

¢ M) A A
= L 4 3
0O 0 01
T =2 01
a -1
b
c |
d 2

Let L be a regular language and M be a

context-free  language, both over the

alphabet ¥. Let L° and M" denote the

complements of L. and M respectively.

Which of the following statements about

the language if L w M" is TRUE?

a N is necessanly regular bul not
necessanly context-free

b Itis necessanly contexi-free,

¢ Juis necessanly non-regular

d None of the above

Which of the following statements is

TRUE about the regular expression (11 ()7

10,

a Il represents a Nmle sel of finite
Sirings.

b. It represents an infinite set of finite
strings.

¢ It represents a finite set of nfinite
sinngs

d. 1t represents an infinite sel of mfinite
sirings.

The language (0" 1" 2" | 1<n<10"} is

a  regular

b. Context-free but not regular.

¢ Context-free but it s complement is not
context-free

d. not contexi-free.
Which of the following expressions is
aquvalent 1o (AEB) &C

a (4+B+C)(A+B+T)

b (4+B+C)(A+F+C)

¢ ABC+A(BBC)+B(AEC)

d. None of these

Using Booth's Algonthm for
multiplication, the multiplier -57 will be
recoded as

a O=1o0tni-=I1

boo1rooalll

¢, D=1001000

d GlLo0-1001

A dynamic RAM has a memory cycle time
of 64 nsec 1t has 1o be refreshed 100 times
per msec and each refresh takes 100 nsec.
What percentage of the memory cycle is
used for refreshing?

o L

b. 64

g1

d 064

A two-way swilch has three terminals a. b.
and c. In ON position (logic value 1), ais
connected o b, and in OFF position, a 18
connected to ¢ Two of these two-way
swiiches 5| and 82 are connecied io a bulb
as shown below
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Which of the following expressions, if
true, will always result in the lighting of
the bulb

a S§152

b SI+52

o SIBSs2
d 51852

How many pulses arc needed to change the
contents of a &-bit wpcounter from
10101100 to 00100111 (rdghtmost bit is
the LSB)?

a 134

b, 133

g 124

d. 123

The numbers 1.2.. .., n are inserted in 4
binary searcll tree i some arder. In the
resulting tree, the nght subtree of the root
containg p nodes. The first mumber to be
inserted in the tree must be

0

b. ptl

¢ 1P

d. n-ptl

A function £ defined on stacks of mtegers
sat:’lsﬁes the following properties. fig)=0
an

f{push(S.1)) = max(f{5),0) + 1 for all stacks
S and infegers 1,

If a stack S contains the integers 2, -3, 2, -
1. 2 in order from bottom to top, what is
HS)?

a b

T -
B ek

In a depth-first fraversal of a graph G with
n veiticex, Kk edge: are marked as free
edges. The mumber of connected
comporerits in G is

15.

16,

17.

2ofls
a k
b. ktl
¢. t-k-l
d. n-k
In the following table the left column
contains the names of standard algorithms
and the nght column contains the time
complexiies of the gmph dgorithms
Match each algonthm with its time
complexity.

1: Bellman-Ford algoriflim Az O{mlogn]
2: Kruskal’s algorithm B Ofn')

3: Floyd-Wardiall algorithin | C: O{nia )

4: Topologital Sorting, D: Oi{n+m)

. 1C, 29A, 358, 45D
b. 1B, 25D.35C 45A
g, 1=C, 25D, 334, 4B
d. 1 B,23A.3-5C, 4D

A hash table contains 10 buckets and uses
linear probing to resolve collisions. The
key values are imfegers and the hash
fanction used is key % 10. If the values 43,
165, 62, 123, 142 are ingerted in the table,
in what location would the key value 142
be inserted?

n oo
L L a

d.

A stodent wishes to create symbolic links
in a computer system roamng [Tmix. Three
text files named “filel™, “file2™ and “filed™
exigt in her current working directory, and
the student has read and wnites
permissions for all three files. Assume that
filal containg mformation about her
hobhies, file2 contamns information about
her fiiends and filed containg information
abont her courses. The student executes
the following sequence of commands from
her current working directory ;

In -& filel fle2

In-& file? fle3d

Which of the following typer of
information would lie lose from her file
system?

() Holbbies (IT) Friends (IIT) Courses

a. (1) and (IT) only
b. (II) and (IIT) caly
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g, (1) omly
d. (D) and (T11) only
The shell command

find. -name passwid -pnnt
15 executed in /efe direetory of a computer
systemn nmning Unix  Which of the
following shell commands will give the
same mformaton as the above command
when executed in the same directory?
a, s passwd
b, cat passwd
¢ grep name passwd
d, grep pnnt passwd
A user level process in Unix traps the
signal sent on a Ctl-C input, and has a
signal handling routine that saves
appropriate files before terminatmg the
process, When a Ctrl-C nput 15 given to
this process, what is the mode n which the
gignal handling rontine executes?
a. kemel mode
b, saper nser mode
¢. privileged mode
d. user mode
The Function Poims (FP) calculared for a
software project arc often used to obtain an
estimate of Lines of Code (LOC) required
for that project. Which of the following
gtatementz is FALSE 1n this context
a. The relationship between FP and LOC

depends on the programming language
used to implement the software

b, LOC requrement for an assembly
language implementation will be more
for a given FP value, than LOC for
iniplementation in COBOL

¢, On an average, one LOC of C++
provides approximately 1.6 times the
functionality of a single LOC of
FORTRAN

d. FP and LOC arc not related to each
other

Consider the entiies ‘hotel room’, and

‘person” with a many to many relationship

“lodging” as shown below

<>

If we wish to store information about the
rent payment o be made by personis)

22

24

25

20

3ofl5

occupying different hotel rooms, then fhus

information should appear as an attribute
of

a. Person

b. Hotel Room

¢. Lodzing

d. Nome of these

A table has fields F1, F2, F3, F4, TS, with
the followang fnctional dependencies:

Fl -3 F3, F2 —s F4, (F1, F2) > F5

In terms of Normalization, this table 12 in
a. INF

b 2ANF

¢. 3NF

d. None of these

A B-Tree used as an index for a large
database table has four level: including the
roof node. If & new key 1= inserted in this
index. then the maxamum numiber of nodes
that could be newly created in the process
are

~e SR
Bl ek S LA

Amongst the ACID properties of a

transaction. the “Durability” property

requires that the changes made to the

databaze by a succesefil tramsaction persiet

a. Except in case of an Operating Systerm
crash

b. Except i case of a Disk crash

¢ Except m case of a power faillure

d. Always evenf there is a failure of any
kind

Comsider the three commands: PROMPT,

HEAD and RCPT.

Which of the following options indicate a

correct association of these commands

with protocals where these are used?

a. HTTP,SMTE, FTP

b. FIP, HTTE, SMTF

¢. HTTR FTR,SMTP

d. SMTP, HTTE, FTP

Traceroute reports 8 possible mute that 18

taken by packets moving from some host

A to some other host B, Which of the
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following options tepresents the technique

used traceroute to entify these hosts

a. By progressively guerying routers
aboul the next router on the path 1w B
using [CMP packets. starting with the
first ronter

b. By requiring cach muter to append the
address to the ICMP packet as it is
forwarded 10 B The hist of all routers
en-roule to B i retumed by 13 in an
TCMP reply packet

¢ By ensuring that an ICMP reply packet
is returned to A by cach router en-route
to B, in the ascending order of their
hop distance from A

d. By locally ¢computing the shortest path
from Ato B

Which of the following statements is

TRUE about CSMA/CD

a. TEEE 80211 wireless LAN runs
CSMA/CD protocol

b. Ethernet is not based on CSMA/CD
protocol

e CSMA/CO 15 not switable for a high
propagation  delay  network ke
satellite network,

. There is no contention n a CSMA/CD
network

Which of the following statements is

FALSE regarding a bridge

a. Bndge s a layer 2 device

b. Bridge reduces collision domain

¢ Brdege s used to connect two or more
LAN segments

. Bridge reduces broadeast domain,

Count to infinity 18 a problem associated

with

a. ik state routing protocol.

b. distance veclor muting protocol.

¢. DNS while resolving host name.

d. TCP for congestion control.

A HIML form s to be designed to enable

purchase of office stationery. Reguired

ilems are to be sclected (checked). Credit

card details are to be entered and then the

submit button is 10 be pressed. Which one

of the following options would be

appropriate for sending the data 1o the

server. Assume that security is handled in

dull5
a way that i tronsparent to the form
design,
a. Only GET
b, Only POST
¢, Either of GET or POST
d. Neither GET nor POST

TWO MARKS QUESTIONS (31-80)

1

32

33

34

35,

Let fbe a function from a sel A Lo a sel B,
£ a function from B to €, and ha function
from A to P, such that hia) = g(f{a)) for all
a = A, Which of the following stalements
is always true for all such functions f and
2?

4, gisonto = his onto

b. his onto = Fis onlo

¢ hisono = gis onto

d. hisonto == fand g are onto

Lt A be a set with n elements. Let C be a
collection of distinct subsets of A such that
for any two subsets §1 and S2 in C, either
512 8 o8 = 51 Whalt is the maximum
cardinality of C?

a n

b. n+l

T ') |

d. m!

An unbiased coin is tossed repeatedly unti
the outcome of 1wo suceessive tosses is the
same. Assuming that the trials are
independent. the expected number of
losses 18

a 3

b. 4

-

d 6

Let n = p'q. where p and g are distinct
prime numbers. How many numbers m
satisfy 1 < m < n and ged(mn) = 1? Note
that ged(m.n) is the greatest common
divisor of m and n

a. plg-1)

b. pg

e (p-1Ng-1

d. p{p-1Xaq-1)

What is the value of
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(2= (sinx)de

-1

A - R —

A -

Let P(x) and (Xx) be arbitrary predicates,
Which of the following statements is
always TRUE?

B P (P v QAN = (R P (v Q0L
b, (vx ()= Q)= ({7x A=) = (vx Qix))
o (v (P == (o) = (Ve (P = Q)
A (i Poallyes (VRGN = (Vi (Fixdes QXD
Consider the pon-determimstic  Fimle
automaton (NFA) shown in the figure.

State X is the starting state of the
automaton. Let the language accepted by
the NFA with Y as the only accepling state
be LI Stmilarly. let the language accepted
by the NFA wath £ as the only accepling
state be L2. Which of the following
statements about 1.1 and 1.2 is TRUE?

a, LI=12

- 0 e )

¢ L2e=L]

d. None of the above

let P be a non-determumistic push-down
automaton (NPDA) with exactly one stale,
¢ and exactly one symbol, Z_ in its stack
alphabet, State g 15 both the starting as
well as the accepling state of the PDA, The
stack is imtiahized with one Z before the
slart ol the operation of the PDA. Let the
input alphabet of the PDA be Z. Let 1(1)
he the langiage accepted by the PDA by
reading a string and reaching its accepting
state. Let N(P) be the language accepted
by the PDA by reading a stnng and
emptying its stack.

39.
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41

5af 13

Which of the [ollowing statements is

TRUE?

a, L) is necessarily Z* but N(P) is not
necessanly S¥.

b. N{P) is necessarily 2* bul L(P) is nol
necessanly ¥,

¢. Both L(P) and N(P) are necessanly T*,

d. Neither 1.{P) nor N(P") are necessarily
T

Consider the regular grammar:

55— Xa|Ya

XZa

Z—» SakE

Y — Wa

W — Sa

where § is the starting symbol, the set of

fermunals s {a) and the set of non-
terminals is [S.W. X, Y 21.

We wish to construet a determimistic finite
automaton (DFA) to recogmize the same
language. What is the mimmum number af
stntes regnred for the DEAT

a2

< L~
b

-

A langunge L satisfies the Pumping
Lemma for regular languages. and also the

Pumping Lemma for  contexi-free
languages. Which of the following
statements about L is TRUE?

a. L s pecessarly a regular language.

b. L 15 necessarily a coniexi-froe
language, bul not necessanly a regular
language,

c. L 15 mnecessanly o
language,

d. None of the above.

Given below 15 a program which when

non-regular

executed  spawns  two  concurrent
processes:
semaphore X =10,
* Process now [orks inio coneumens processes P1 A& P2
*
Pl repeat [ovever P2 - repeat [onever
HiX - B2,
Compule | Coanpnie |

P30 ViXi
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a. S5TIHI2T3 & 510 = (I1+13).T4 +
(12+14).T5

b. SS=TH{12+14)T3 & $10 = (T1+13),
T4 +(12+14)T5

e, 55 =TIH12+14).13 & S10 = (12+13+
14). T2 + (11 + I13).Td + (12+14) TS

. SS=TIH12414).T3 & 510 =(12+13).T2
+ 4T3 + (11+H3.T4 + (12+ 1)L TS

A line L in a eircuit i said to have a stuck-

at-0 fault 1f the line permanently has a

logic value 0. Similarly a line L in a cirenit

is said to have a stuck-at-1 fault if the line

permanently has a logic value 1. A circuit

15 #ad to have a multiple stuck-at fault if

onie or more lanes have stuck at faults. The

total number of distinel multiple stuck at

faults possible in a cirenit with N lines is

a 3

b 31

g 2]

, T

(33.4); « (23 4); evaluates to

a, {1053.6);

b. (1053.2)

¢ (1024.2)

d. Noneofthese

The circuit shown below implement a 2-

inpnt NOR gate using two 2-1 MUX

(control signal 1 selects the tipper input).

What are the values of signals x, v, & z?

8 ' s i
Y o
A —— |

a LOB

b. 1.0.A

¢. 0,18

d. 0,LA

An instruction set of a processor has 123
signale which can be divided into 5 groups
of mutnally exclusive signals as follows:
Croup 1 20 signals. Group 2! 70 signals,
Chroup 3. 2 signals. Group 4. 10 signals.
Group 5: 23 signals.

How many hitg of the control words can be

saved by using vertical microprogramming
over honzontal microprogramming?

S0.

53.
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103
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35

]nabmazytmn fm*everj'nodaﬂ:m
difference between the number of nodes in
the left and nght subtrees 15 at most 2, If
the height of the tree is h = 0. then the
mirmum number of nodes in the tree ig

a -1

b, 2¥+1

g 21

d. 2"

Let T(n) be a fimction defined by the
TequITEnce

T(n)=2T¢w2) + o/ forn= 2 and
T(lF=1

Which of the following siatements i
TRUE?

a. T(n)=0(logn)

b. Tn)=0(v/n)

e, Tiu)=0(n)

d. T@)=06(nlogn)

Let G be a weighted undirected graph and

¢ he an edge with maximum weight in G,

Suppose there 1&g a minimum weight

spanning tree in G containing the edge e

Which of the following statements is

always TRUE?

a. There exists a cutset in (G having all
edges of maximum weight.

b. There exisiE a cycle in G having all
edges of maamum weight,

¢, Edge e cannot he contmned in a eyde

d All edges in G have the same weight.

The following C function takes two ASCII

gtringe and determines whether one is an

anagram of the other. An anagram of a

string s i a string obfained by permuting

the letters in &.

A oo

int anagram{ char*a, char™h) |
int cotmt[128] j.
for (j = 0= 128: j+%) conntfj 0!
§=0;
while (a])] &&blD
A
B
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for(j =0 < 128: j++) if (count[j]) retumn 0: 9%
vetum 1:

t

Choose the correct allernative for

statements A and B.

a A :countfafj]]+ and B count[b[j]]--

b. A:countfalj[}:+ and B : count|b[j]++

noA count{alj*=]]*+ and B
count[b{j]]-

d. A countfa[j]]++ and B count[b{jt]]--

The following C function takes a singly-

linked List of intepers as a parameter and

rearranges the elements of the list. The list

is represenied ac pointer to a structure,

The function is culled with the list

containing the integers 1. 2. 3, 4.5.6. T in

the given order. What will he the contents

of the list after the function completes
execution?

struct niode { ik value, st node *nesd. |
vord rearrange! struct node *1ist) |

strugh node *p, *g;

Ant Ienp,

AF kst | Uhst —enieXd) rebum,

P = sl g = list-mext,

whilatq) { 58.

femp = p—svalue;
p=*value= g—svalue
g—svalue = temp;
P = g—next,
a=p Y pext 0

!

1.2,3.45.6.7
2143657
13,254.7.6
. 234.56,7.1
A binary search tree contains the numbers
1,2, 3 4 5 6 7, 8. When the tree is
traversed in pre-order and the values n
each node printed out, the sequence of
values obtained is 5, 3, 1.2, 4. 6, 8. 7. If

en e =

the tree is traversed in post-order. the 34,

sequence oblamed would be
a. 8.7.6,5.43.21

b. 1,234 87.6,5

g LLL4IET RS

37.
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d 2,1.4,3,7.8,6,5
Let G be a directed graph whose vertex set
15 the set of numbers from 1to 100, There
is an edge from a vertex 1 o a vertes § iff
either j = 1 + 1 or j = 3i. The minimam
number of edges in a path in G from vertex
110 vertex 100 18
a 4
b, 7
e 13
d 9
What is the output printed by the following
program?
#nchide <stdio b
Tnik R, 40 K f

1in = O renum) O

elseaf (i % 2)refum M2 24K = K,

alse return fin'2, 2%k - k:
|
it g ) §
prnidl ™ 20, 1
Terim

SR
g\ﬂ'ﬁu

Let a be an array contaming n ntegers in
mereasing order. The following algorithm
determines whether there are two distinet
numbers in the array whose difference 1s a
specifiad number 5 =0,
=k =l
while (j<n) |

if{EY++

alse if (alj| = afi] == 5) hreak

olse 144,
i
if {j < n) prntf{~yes") alse printfi*mo™);
Choose the correct expression for E,
a alj] -ali] =8
b. afj] -ali] =S
e afi] - alj] <3
d. afi] - a(j) = 8
Leta and b betwo sorted arrays containing
n integers cach, in non-decreasing order.
Let ¢ be a sorted aray contaming 2n
mtegers oblained by merging the two
arrays a and b, Assuming the arrays are
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indexed staing from 0. consider the
lollowmg tour statements.

| afj] = bli] = ¢[2i] = ali]

Il afi]2 b[i] = ¢[21] 2 h[i]

(11 afi] = bli] = ¢|2i] = a[i]

IV afi] 2 bfi] = e[2i] 2 bi]
Which of the following is TRUE
g, only and [l

b. onlyI and IV

¢, only I[Land ITI

d. only [l and IV

We wish 1o schedule three processes PL.
P2 and P3 on 3 uniprocessor system. The
pronties, CPU lune requirements and
arrival hmes of the processes are us shown
below

o Priecity | CPU e ropeived | Arciel e
P | W) | N Eﬁ:
3 y s [

B | Wi 15 0D

We have a choice of presmptive or non-
preemptive  scheduling.  In  preemptive
scheduling, a late-arriving higher priorty
process can preempl a currently numning
process with lower priorty. In non-
preemptive  schedubng, o lute-amiving
higher priority process must wait for the
curtently execuling process 10 complete
before 1t can he scheduled on  the
processor.

What are the wmaround times (lime from
arrival  Gll completion) of P2 using
preemptive and non-preenptive
scheduling respectively?

8. 30 sec, 30 sec

b 30 sec, 10 sec

o 42'sec, 42 sec

d. 30 sec, 42 sec

Consider & 2-way set associafive cache
memaory with 4 sets and total S cache
blocks (0-7) and o main memory with 128
blocks (0-127), Whal memory blocks will
be present in the cache after the following
sequence of memory block references if
LRU policy is uwsed For cache block
replacement. Assuming that initially the
cache did nol bave any memory block
trom the current job?

0539701655

GER

6.

Wul |5
4, 03571655
b, 0357916355
g, 057921655
d. 35791655
Two shared resources R and R are used
by processes Py and Pz Each process has
certain  pnonty lor accessing each
resource. Let Ty denote the priority of P,
for accessing R, A process P can snafch o
resource Ry from process P, if Ty is greater
than Tix
Given the following :

(I) Ty.=Tx
(I} Tyz = Tz
(TE) Ty = Ty
(V)T < Ta

Which of the following conditions ensires
that Py and P can never deadlock?

a, (1)and (1V)

b. (1) and (111)

¢ (Tyand (11

d. None of the above

In o ecomputer svstem, four files ol size
11050 bytes, 4990 bytes, 5170 bytes and
12640 bytes need o be stored. For storing
these files on disk, we can nse erther 100
byte disk blocks or 200 byvte disk blocks
(but cant mix block sizes. For each Bock
used to store u file. 4 bytes of bookkeeping
information also needs ta he stored on the
disk, Thus, the total space nsed to store a
file 1s the sum of the space taken 1o store
the file and the space wken to store the
bookkeeping information for the Mocks
allocated for storing the file. A disk block
can store ¢ither bookkeeping information
fora fle or data from a file. but not both,

What is the total space required for storing
the flics wsing 100 byte disk blocks and
200 byte disk blocks respectively?

a. 33400 and 35800 bvtes

b. 35800 and 35400 bvtes

. 33600 and 35400 byies

d. 35400 and 35600 bytes

The avalability of a complex sollware 15
000, Its Mean Time Between Failure
(MTBF) is 200 days. Because ol the
caticyl nature of the wusage. the
orgamzation deploying the  soltware
lurther enhanced it 1 oblain an availability




63,

of 959, In the process, the Mean Time To
Repair (MTTR) increased by 5 days.
What iz the MTBF of the enhanced
software

a 203 days

b, 300 days

c. 500 days

d, 700 days

To carry out white box testing of a
program, its flow charl representation is

obtamed as shown in the fignre below:
i
oot
X =]
e .
i
=]

For basis path based tfesting of ths
program, its cyclomatic complexity is

In @ data flow diagram. the segment shown
below iz 1dentified az having transaction
flow characteristics, with p2 identified as

the transaction center

A first level architectural design of thig
gsegment will resull in a set of jwocess
modoles with an associated mvocation
sequence  The  most  approprate
architecture is

10of 15

a. pl mnvokes p2, p2 mvokes either p3, or
pd, or p3

b. p2 Invokes pl. and then invokes p3. or
P, orpd

¢. A new module Te ig defined fo control
the ansaction flow, This module Ye
firgt invokes pl and then mvekes p2.
p2 in turn invokes p3, or pd, orps

d. A new module Tc is defined to control
the transaction flow. This miodule Te
invokes p2, p2 invokes pl, and then
inyokes p3. or pd or p3

A company mamtmns records of sales

made by ite galespersons and pays them

commission based on each individual’s

tolal sales made in a year, This dala i&

mamtained m a table with following

schema |

salemnfo = ( salespersonid. fotalsales,

COMMISE10N )

In a certain year, due fo better business

regults, the company decides to further

reward ils salespersons by enhancing fhe

commission paid to them as per the

following formula

1f commussion == 50000, enhance it by 2%

if 50000 < commssion == 100000,

enhance if by 4%

If commuission = | 00000, enhance it by 6%

The IT stall has writtenn three different

SQL seript to calculate emhancement for

each slab, cacti of these scripls 12 1o nin as

a separate transaction gs follows:

T1 Update salesinfo
Set commrission = commission * 1,02
where commission <= 50000,
T2 Update salesmfo
Set commigsion = commission * 1,04
Where commmssion > 50000 and
commmasion 18 == 100000,
T3 Update salesinfo
Set commission = commission * 1.06
Where commuission > 100000;
Which of the following options of running
these tranzactions will update the
commssion of all salespersons correctly?
a. Execute T1 followed by T2 followed
by T3
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b. Execute T2 followed by T3: TI
running concurrently throughout

¢ Execute T3 followed by TZ TI
running concurrently throughout

d. Execute T3 followed by T2 followed
by T1

A table “student” with schema (roll, name,

hostel, marks) and another table “hobby”

with schema (roll, hobbyname) contains

records as shown below:

Table student Table hobiy
Roll Name Hestel Marks  Roll  hobbymame
(TR Manoj Rathod 7 95 1708 cHen
2154 Soimle Banetee 5 o8 1798 miwe
2350 Chmamn Reddy 7 8o 2154 minsic
2581 Prdeep Perulbe & 92 2368 pWhmiring
2643 Submz Kulakmm 5 78 1581 cncket
271 Wik Kedsan B T2 2618 chesg
2571 Kitmi Vom $ 2 164Y  hodey
2006 Mano] Kunkaliler 3 94 TN velleyball
2050 Hemam Karkhams © 88 7L fooihall
3135 Rajesh Dosl 3 R 2926 cocket
2959 photography
25 msc
3125 chess

The following SOL query s executed on
the above tables:

select hostel

from student natural join hobby

where marks =75 and roll between 2000
and 3000

Relations § and H with the same schema
as those of these two lables respectively
contain the same information as tuples, A
new relation 87 is oblained by the
following relational algebra operation:

8" = [Dete (08 roa = 1 rall (Conarks =75 mui pob »
2000 wad < 3000 (5)) X (H))

The difference between the number of
rows output by the SQL statement and the
number of tuples in 57 is

a 6

b 4

& 2

dd. 0

In an inventory management sysiem
implemented at a  trading  corporation,
there are several lables designed to hold all
the nformation. Amongst fhese, the

0,

7L

1ol 15
following to tables hold information on
which mems are supplied by which
suppliers, and which warchouse keeps
which items along with the stock-level of
these items,

Supply = (supplierid, itemcode)
Inventory = (itemcode.
stocklevel)

Far a specific information required by the
management, following SOL query has
been wntten

Select distinet STMP suuplierid

From Supply as STMP

Where not unique (select ITTMPsupplierid

From Inveniory, Supply as ITMP

Where STMP suppliend=1TMP supplicnd

And ITMP.itemecode = Inventory.ilemcode
And Inventory. warchouse = “Nagpur™;

For the warchouse at Nagpui. this query
will find all suppliers who

a. do not supply any item

b. supply exactly one item

warchouse,

e, supply one or more items

d. supply two or more ilems

In a schema with attnbutes A, B. C, D, and
E, following s&t ol  functional
dependencies are grven

A—+B

A»C

CD-E

B-+D

E—»A

Which of the following functional
dependencies is NOT implied by the above
seit 7

a. CD — AC

b. BD - CD

e BC »CD

d. AC—->BC

A network with CSMA/CD protocol in the
MAC laver s munning al | Gbps over a |
km cubic with no repeaters. The signal
speed in the cable is 2 - 10° misec. The
minumum frame size for this network
should be

a 10000 bits

b, 10000 bytes
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™

¢ 5000 bits
d. 5000 byies

A channel has a hit rate of 4 kbps and one-
way propagation delay of 20ms. The
channel wses stop and wait protocol. The
transmission time of the acknowledgement
frame s negligible. To get a channel
efficiency of at least 530%. the minimum
frame size should be

a 80 bytes
b. 80 bits

e 160 bytes
d. 160 bits

On a TCP connection, currenl congestion
window size 15 Congestion Window=4KE.
The window size advertised by the
receiver is Advertise Window=6KB. The
last byvte sent by the sender is
LastByteSent=10240 and the last byte
acknowledged by the receiver s
LastByteAcked=8192. The  current
window size at the sender is

a. 2048 byles

b, 4096 byles

e 6144 bytes

d. 8192 bytes

In a communication network. a packet of
length L hits takes hink L1 with a
probability of pl, or link L2 with a
probability of p2. Link L1 and L2 have hit
error probability of by and bs respectively.
The probability that the packet will he
received without error via either L1 or L2
1

. (hbo'pr ¢ (1 b

b [1-(b; +b)"]py ps

e (b)) (1-bs) i pa

d 1y prtbapa)

In a TDM medium access control bus
LAN, cach station v assigned one time
slot per eyele for tramsmission. Assume
that the length of cach time siot is the time
to transmit 100 hits plus the end-to-cnd
propagation delay. Assume a propagation
speed of 2 x 107 m/sce. The length of the
LAN is 1 km with & bandwidth of 10N bps.
The maximum number of stations thal can
be allowed in the LAN so that ihe
throughput of <ach statin can be 2/3
Mbps 18

T6.

1.

78.

79.

120f15
i

h

a.
b,
¢ 10

d. 20

A company has a class C network address
of 204.204.201.0. It wishes to have three
subjects, one with 100 hosts and two with
50 hosts cach, Which one of the following

oplions represents 4 feasible set of subnet
address / subnet mask pairs?

a. 204.204.204.128 / 255.255.255.192
204.204.204.0 +255.255.255.128
204.204.204.64 1 255.255.255,128

b, 2042042040 /255.255.255.192
204,204,204, 192 / 255,255,255, 128
204,204.204.64 | 255,255.255,128

o, 204,204 204,128 / 255.255.255.128
204.204.204, 192 / 255.255.255.192
204.204.204.224 / 255.255.255.192

d. 204.204.204.128 / 255.255.255.128
204.204.204.64 | 255.255.255.192
204.204.204.0 1 255.255.255.192

Assume that “hostl.mydomaindom™ has

an IP address of 145.128.16.8, Which of

the following options would be most

appropniate as a subsequence of steps n

performing the reverse lookup of

145.128,16.87 In the following options

“NS" 18 an abbreviation of “nameserver™.

a. Query a NS for the root domamn and
then N§ for the “dom™ domains

b. Dwectly query a NS br “dom™ and then
a NS for “mydomaim.dom" domains

¢ (uery a NS for in-addr.arpa and then a
NS for 128,145 in-addr.armpa domains

d. Directly query a N5 for 145in-
addrapa and them a NS for
128, 145.in-addr.arpa domains

Comnsider  the  following  message

M=1010001101. The cyclic redundancy

check (CRC) for this message using the

divisor polynomial x* + x" + & =1 is;

a. 01110

b. 01011

e 10lnl

d, 10110

Suppose that two parties A and B wish 10
setup & common secret key (D-H key)




between themselves using the Diffie-
Hellman key exchange technique, They
agree on 7 a5 the modulus and 3 as the
primitive rool. Party A chooses 2 and panty
B chooses 5 as their respechive secrets.
Their D-H key is:

L L
Constemt  Linear  Velocity (i)
Constant Angular Velociy?

(a) (1) SOMB (i) 2040 MB
{b) (1) 2040 MB (11} 30MB
(¢} (1) BOMB (i) 360 MB
(d) (i) 360 MB (u) B0MB

n 3

by b 81.2 If the disk has 20 seetors per track

N and is currenily at the end of the 5"

d ﬁ sector of the mner-most track and the
_ : head can move ol n speed of 10

Given below is an excerpt of an xml meters/sec and ills rotating at constan!

specification, angular velocity of 6000 RPM, how

g i a2 much time will it lake to read | MB

<iwie> GATE 2005 <fitle> contiguous  data  starting  from  the

N e T sector 4 of the outer-most track”

b seing (2) 13.5ms

e D024154807 <tz (b) 10ms

<fBooks (c) Y.5ms

Ciiven below are several possible excerpts id) 20ms

from “library.did” For which excerpt
would the above specification be valid?

TFLEMENT Boak (G, [+, e,
<HLIBENT sl (FPCTATA |

- KT T
<EATTLIST (ype «nlue (RROCH]LRE[FICTIO I A e
ELEMENT weni (FPCOATA

Stetement for Linked Answer
Question (82.1 and 82.2)

A daabase table TI1 has 2000 records and

b occupies 80 disk blocks Another table T2 has 400
<IELEMENT Book iiie®, tyre, sceno s records and occupies 20 disk blocks, These two
o e el tibles have to be joined as per a specified join
c:fmmn,;f ﬂgmmm condition that needs to be evaluated for every par
CRTICRT ks PRERALA of records from these two tables. The memory

[+ buffer space available can hold exactly one block
:ﬁmm &ﬁm weenaf of reeords for T1 and un:_hlu_ck E}f r:cnrd.? for T‘Z
<IELEMENT type ATTUIST> simulianeously at any point in trme. No index s
= ATTLIST Lype v 1 - '

T oy TR T UREFICTIMIBCHNICALY  availble on either Jable,

d

<HELEMENT Book (e, type, semnis

='ELEMENT nile (WPCRAT A

='ELEMENT type EMPTY>

< ATTLEST 1ype velon (BROCTIVREPETIONT BCHNICALIS
<'ELEMENT sccno (8PCDIATA]>

82 | I Nested-loop join algorthm is
emploved to perform the join, with
the most appropnate choice of fable
1o be used in outer loop, the number
of block accesses. required for

Question (81.1 and 81.2) (@) SOOOO0
(h) 40080
A disk has 8 equidistant tracks The diameters of (e) 32020
the innermost and outermost iracks are | em and 8 (d) 100
em respectively. The innermost track has a storage 822 If, instead of Nested-loop join, Block
b of'lﬂMﬂ.. nested-loop jon s wsed, again with
81,1 What s the total mmount of data that the most appropriate choice of table
can be stored on the disk if it is used in the outer lpop, the reduction in

with & drive that rotates if with (i)




numbier of block accesses required for
reading the data will be

{(a) O

(b) 30400
(c) 38400
(d) 798400

Statement for Linked Answer
Quastion (83.1 and 83.2)

Conader the context-free grammar
E—+E+E
E—{E*E)
E—id
where E 15 the starting symbol, the set of terminals
15 {id, (, +, ) *}, and the set of non-terminals is
{E}.

83.1 Which of the following terminal
strings has more than one parse tree
when parsed according to the above
grammar?

(a) id+id+id+ud

(b) id+ (ad * (id * id))

(c) (id=(id*1id))+id

(d) (Gd *id +1d) *id)

81.2 For the terminal string with more than
one parse tree obtaimned as solution to
Question 83.1. how many parse trees
are possible?

(a)

(b)

(el

()

g b B LA

Statement for Linked Answer
Question (84.1 and 84.2)

A gink in a directed graph is a vertex 1 such that
there 1z an edge from every vertex § = 1 fo 1 and
there is no edge from 1 to any other vertex. A
directed graph G with n vertices is represented by
its adjacency matrix A. where Af1][j] = 1 if there
15 an edge directed from vertex 1 to j and 0
otherwise. The following algorthm determines
whether there 12 a sink in the graph G.

140f15
i=l
do |
jsisly ”
whale ({j < n) && E,) j++;
ifj<n) By
twhile (j <n)
=}
for (=0 <m j4++)
if (j =) && Ei)fag=0;
iF (Mag) printl{“Sink exists™) el printf]“Sink docs nol exist™:
84.1 Choose the correct expressions for E;
and E;
ta) Ei:Ahlijand Ez 1=}
() Ei:!AQ)]and Ez:1=)+ L
(¢) Ey;tAfilj]and Es:1=7;
(d) E;; Afi]jland Ez;i=)+1

#4.2 Choose the comrect expression for Ey
(@) (AR]G] && IAGIRD

(b) (tAL[] && AGD

(e) ('A[I0] | |ADIGD

(d) (AGIG] || IAGIED

Statement for Linked Answer
Question (85.1 and 85.2)
Consider a simple graph with it edge costs.
Fach node m the graph represents a router, Each
node maintains a touting table indicating the next
hop muter fo be nsed to relay a packst fto ifs
destination and the cost of the path to the
destination through that router. Initally. the
mufing table i1s empty. The roubng table is
synichronously updated as follows. In each update

1on nterval three tasks arc performed.

(I) A node deternimes whether its neighbours in
the graph are accesmble, If so, it sefs the
tentative cost to each accessible neighbour as
1. Otherwise, the cost 12 set to oo,

(11} From each accessible neighbotir, it gels the

costs (o relay to other nodes via that neighbour
(as the next hop).

(IIT) Each node updates 1ts routing table based on

the information recerved 1n the previous two
steps by choosing the minimum cost.
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85.1 For the graph given above, possible

routing tables for vanous nodes after
they have stabilized. are shown in the
following opnions. Identily the correct
table,

(u) Table for node A

b M ol e S ] Fom o2
Gt e ey el |
W (SO (P A ey

(by Table lor node C

A A |
B |B |
& ke -
D |D I
. LE 1
F Ik 3

(¢) Table for node B

(d)

A A 1
B - g
C |C |
D |D |
E |C %
F |D v
Table lor node D

A |B 3
B |B 1
C|C 1
- ks "
.

F IF 1

15af15

85.2 Continuing from the earlier problem,

suppose at some time t, when the
costs have stabilized, node A goes
down. The cost from node F to node

(a)

A at time (1+ 100} 15 -

= 100 but finite

(b) ==
fe) 3
{(d) >3 and = 100




