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Q.1 L.

X t
-J a :,1.' 0 1 2

t
J

P(X: x) k 2k 3k 4k 3k 2k k
i) Find the value of k.
ii) Find mean and variance and standard deviation.

variable ing probability function for variousA random
values of x

the follow 06 L2 col

b. During a laboratory experiment, the average number of radioactive particles
passing through a counter in I milli second is 4, using Poisson distribution,
find the probability that :

i) 6 particles enter the counter in a given millisecond
ii,1 at lcast 2 particlcs entcr thc countcr in a given millisecond
iii) at most 3 particles enter the counter in a given millisecond.

07 L2 co2

c. The life of a tube manufactured by a company is known to have rnean 200

months. Assuming that the tife of tube has an exponential distribution, find
the prob that the life of a tube manufactured by a company is

i) lcss than 200 months ii) bctwccn 100 and 300 months iii) more than
200 rnonths.

07 L3 co2

oR :''':.,.

Q.2 a,
'r*t: .,1

,,,,llliL1]],lt*"

iii)P.(x > 0.5)

A random variable X has the p.d.f

t \ frlt-*'.1 foro<x<l
t(x) : i

[ 0 otherwise

i) Find K ii) Find P(0.1 < x < 0.2)

06 L2 co1

b. Fiiid'mean and variance of il homial distribution 07 L2 co1
c. A manufacturer of air-mail envelopes knows from experience that the

weight of the envelopcs is normally distributed with mean 1.95gm and S.D

0.05gm. About how many envelops weighing.
i) 2 gm or more ii) 2.05 gm or more iii) between 2 and 2.5 gm.

In a lot of 100 envelops ( Given A(l) : 0.3413 , A(2):0.4172)

07 L3 co2

"i,juModule - 2

Q.3 L. The joint distribution of two"i.vs X and Y is as follows : 06 L2 co2
-4 .|

.,!it$f"

1 1/8 
l

ll4 1/8

5 rA l U8 1t8
Compute t
i) E(x) ai

re following :

rd E(Y) ii) E(xY) iLllqY(x.D

x
Y 7
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b.
Io 2t3 v:.1

Prove that the Markov chain whose t.p.m. is e : l tZ 0 l l 2l

ll 12 l'2 0 
_l

is irreducible. Find the cor:responding stationary probability vector.

07 L2 c03

c. A standard study habits are as follows. lf he studies one night,he is 70o/o

sure not to study the next night.. On the other hand if he does not study one

night, he is 60% sure not study the next night. In the long run how often

does he study?

07 L3 co3

0R,.,,,,,,,
tl'

Q.4 a. Suppose X and Y are independent random variables, X takes values 2,5,7
wiih probability % , '/o , % respectively. Y takes values 3, 4, 5 with
probability I 13, 1 13, 1 13.

i) Find the joint probability distribution of X and Y.
ii) Show that COV(X. Y) is equal to zero.

06 L2 co1

b. 07 L2 co3

c. A gambler's luck follows a pattern. If he wins a game, the probability of
winning the next game is 0.6. However if he loses a game, the probability
of losing the next game is 0.7. There is an even chance of gambler winning
the first game. If so.

i) What is the probability of he winning the second game.

ii) What is the probability of he wining the third game.

07 L3 co3

Module - 3

Q.s a. Explain the following terms:
i) Null hvpothesis ii) Hr,pothesis

06 L1 co2

b. A die is thrown 9000 times and a throw of 3 or 4 was observed 3240 times.

Show that the die cannot be regarded as an unbiased one at 570 l.o's.
07 L3 co3

c. A machine part out 16 defective articlcs in a sample of 500. After the

machine is repaired, it put out 3 defective articles in a sample of 100. Has

the machine been improves? Test at hypothesis level of significance.

07 L3 co3

OR

Q.6 a. Define : i) Test of significance
ii) Criticalregion of a statistical test

iii) Confidence interval

06 L1 co4

b. A sample of 100 days is taken from metrological records of a certain
district and 10 of them are found to be foggy. What are the probable limits
of the percentage of foggy days in the district? Test at 1o/o significance
level.

07 L3 co4

c. In a city A,20o/o of a randsihqample of 900 school boys had a certain slight
physical defect. In anoth&w*wiity B, 18.5oh of a random sample of 1600

school boys had the sagre'tiefect. Is the difference between the proposing

sisnificant? Test at 5% Bienificance level.

07 L3 co4

Module * 4
Q.7 L. An unknown diffi$ution has a mean of 45 and a S.D. of 8, samples at size

30 are drawn randomly from the population. Find the probability that the

sample rqg*$*is between 42 and 50.
(Givend2.,,053) : 0.4798, A(3.42) = 0.4997)

06 L2 co5

Explain Regular Stochastic matrix. Show that the matrix

[r r ol
I t, z O I t Zl is a rcgular stochasric matrix.

lt,z t4 tt4|]

iii) Level of significance



BCS/BAD/BAI3O1

b. A group ofboys
S.D. score and nc

and girls
. in each r

are given an intelligence test. T.l;$"rr$ba

**'- 1 

",,-"q,..

n score,
and no. ln each group are

Boys Girls
Mean t24 t21
S.D t2 10

n r8 14

as follows:

Is the mean score olboys significantly different from that of girls?
(l':i,,nn t^ ^- (A€: ?O\ : ? Od \(Given to os (df : 30) : 2.04 )

07 L3 co5

c. distribution for the,6umberA die is thrown 60 times and th
aooearins on the face x is siven bl

e fteqgency distribu
lthe fo{lowins table:

x 1 2 J is'l,,,,. 4' 5 6

Freouencv 15 6 4;rt 1l t7

. ::::::: : :::

I ,,,

Test the hypothesis that the die is unbiased. Given X3.0, (df = 5) = I 1.07

07 L3 co4

OR

Q.8 A, A random sample of 1000 men from North India shows that their mean

wage is Rs. 5 per day with a S.D of Rs.1.50. A sample of 1500 men from
South India gives a mean wage of Rs. 4.50 per day with a S.D of Rs.2.

Does the mean rate of wages varies as between the two regions. (Test at

5% l.o.s. )

06 L2 cos

b. A certain stimulus administered to each of the 12 patients resulted in the

lollowrng change in blood pressure 5.2. 8, -1.3.0.6. -2, 1,5,0.4. Can it
be concluded that the stimulus will increase the blood ptessure?

(trros for I I d.i: 2.201)

07 L3 co5

c. Two samples of sizes 9 and 8 give the sum of squares of deviations from
their respective means equal to 160 inches and 9l inches respectively. Can

these be required as drawn from the same normal population? (Fs 7 = 3.73).

07 L2 co4

. t*6$l'1; Module -'5 '

Q.e L, Three samples eae'h'bf size 5 were dr,dvun

populations with equal variances. Test the
from three uncorrelated normal
hypothesis that the population

,tllI at 5o/o level.are vel.

Shmple 1 10 1J"'r,,,, 9 16 rl..t],{irllllr'r

Sample 2 9 1", \2 11 ,., I

Sample 3 t4 1 15 14. ,,,,,,,,, 
. l6

I - -- f - I I I I

Apply one-way ANOVA using 0.05 significance level.

10 L3 co6

b. Piesen
results
fertrliz

t your
of the

ers wh

:onclusi

-atin - r

;h were

ons aft
square

used o

,er doin
desig*
n plots:

g analy
:xperin
rf differ

sis of variance to the following
rent conducted in respect of five
rent fertilizers.

10 L3 co6

A
16

B
10

C
11

D
9

E
9

E
10

C

9

Ari.,,

14""'t,

B
t2

D
11

B
15

D ,,"E

r8
C
10

A
l8

D
t2

',,,,,II,,i.i ,

6'r'

B
13

A
13

C

t2
C
13.

A
11

D
10

E
7

B
t4

means
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Set an anatys
level.

A 6 7 J 8
B 5 5 1J 7
C 5 4 J 4

a two-way ANOVA on the data
Plot of land Treatment

A B C D
I 38 40 4t 3i
II 45 42 49

42
36

m 40 38 42
any significant

low.

:r ..lt :,tlt.,: 
,.

1 't-li::,':il

ii) Is there any signifi

'\ *,.'"

il

" ili:r'dii
ilr

rr r}i);:irF
'''iir .

4.

h rfr"l,
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Digital Design and Gomp#.tef Organization
Time: 3 hrs. itu,'" Max. Marks: 100

Note: l. Attstler ony FII/E full questions, choosing ONE .full rluestion from each module.
1 tr. ni.,,.1... l. Dl^^,..t.. l,'.',,1 a-. f^r,-.,, ^t,1?^t,,ot2. M : Marks, L: Bloom's level , C: Course outconrcs.

Module - 1 M L C

Q.1 a. Simplity the Boolean functton
i t I"( x. y. z) = Z(2.3. 4. .s )

ii) I'(x, y, z) : I(3, 4,6,7)

t0 L3 co1

b. Obtain a minirnum product of sum with a Karnaugh Map

F(w, x, y, z): x'z' + w\z + w'y'z' + x'Y

10 L3 co1

OR

Q.2 a. Deflne multiplexer. Explain 2 to I line multiplexer" 10 L2 col

b. Write thc verilog code and timc diagram for the given circuit with
propagation delay where the AND, OR gate has a de lay of 30ns and l0rrs.

f
J.
t,
6,

I
i Fig Q2(b)

5 L2 co1

c. I -pim iiirplcrncntation of fult ndder with logic diagrarn. 5 L3 co1

Module - 2

Q.3 a. Explain r.vith neat diagram and 4 input priority encodes. 10 L2 co2

b. 10 L2 co2

Q.4 a. Define Latch. Explain S-l{ flip flop based on NOR Gate with neat diagratn. 10 L2 co2

t,,b',',. 10 L2 co2

Mo.ilule - 3

Q.s a. With neat diagranr, explain the basic opcrational concepts olcomputcrs. 10 L2 co3

b. Write a progralrr to evaluate arithmetic statement Y : (A + Il) " (C + D)

using 3 aclclress, 2 address, one address and zero acidress instruction.
10 L3 co3

OR

Q.6 a. Describe thc conccpt o1'Blanch instruction with cxarrple. 10 L2 co3

b. 10 L2 co3

I of2

Explain 2 : 4 tir.ne decoder r,vith help of [ogic diagram and trtrth table.

OR

Explain clocked D ilip flop with r.reat diagram.

Explain 5 acldressittg modes witl-r exampie
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)vice with comPuterP. i. 10 L2 co4
Q.7 a. Explain the VO interfacing and VO de

10 L2 co4
b. What is Bus Arbitration? Explain types of bus arbttratron'

R
he different type of, caclte rnapping 

I

I

I

I

I

loT-n1 co4
o

Q.8 t. What is cache memorY? ExPlain

function.

10 L2 co4
b. F-xplain basic concepts rnvolved fbr nemory structurcs oI computers.

l::,,.

ule-5Mod
L^plr* "Ih "r"t diagrarn ol'singlc bus trrganizatiort' '**l:*

10 L2 co5
Q.e a.

10 L2 cos
b. t"plu,, complete execution steps {br instructton At)D (l(J )' K I

hoTL2Tcos
OR'-

Q.10 a. Exptain execution of complete instructton carry out'

10 L2 cos
b. What is pipeline? ijxplain with example ot'ptpeitne perlonnance'

E:

rl .

{H...

a

r';&

2 o{2
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Module - I .t ' ., .,,,,
M L C

o.1 L, Define system call. List the tlpes of system calls. 06 L1 co1
b. With a neat figure, explain t re concept of virtual machines. 06 L2 co1
c. 08 L2 co1

a$i$.i

OR

Q.2 a, t ist thelesponsibil$ies of the operating system{or process management

and memory mandi&*ent
06 LI col

b. Different between kernel mode and user mode operation of operating

systems.

06 L4 col

c. Discuss the services that are provided by the operating systems for users

and its efficient opcration.
08 L2 co1

Modute - z
Q.3 L. Explain the process states with a neat figure. 06 L2 co2

b. Diff.r*rtat" b.r*."n the different types of multifhreading models. 06 L4 c02
c. Consider the following four processes, with ,'tho

lrir'

length of the CPU*"bu
,,1

| ,.
,. rtiriri,ir 'jl

:::: l: 
r: l iiil :

rst

given in milliseconds
Frocess Arrival Time Burst Time

P1 0 :::::',, 8

P2 lrr :

4

P3 1 :...'
L 9 .,:''''l',

P4 J 5

AV the above FCFS,
lP4 l 3 I 5 

I

Computer the average waiting for the above processes using

Preemptive SJF and non-preemptive SJF scheduling algorithms.

08 L3 co2

OR
o.4 a. Defrne thread. List a4{ exllbin the benefitdrrLotrnultitlreade{a1qg1ammlqg,- 06 L2 co2

b.
interprocess commuritbation.

memory and message passing methods for 06 L4 co2

c. Consider tt
time given

The procesr

all at time (

Compute- u

Priority,:,(u$r
quantum jr

re follo'
in millir

wing set of processes, with the length

seconds:

of the CPU-burst 08 L3 co2

Process Arrival Time Burst Time
Pr i.:::::il. 10

1
J

P2,ii;,,,' 1 1

Pr 2 J
p+ 1 4

'",,.Ps 5 2

SES AIE

).

he aver
maller I

1) sche

aisumed to have arrived in the under I

age waiting time for the above proc,

priority number implies higher priori
duline aleorithms.

Ir,Pz,P3,P4,P5

esses using FCFS,
ty) and RR (Time

r-i

Define Operating System. Explain multiprogramming and time sharing
oneratins svstem.



BC5303

Module - 3
.lilit,. '

Q.s a. What is critical section problem? Discuss the three r6.u{lr,ffirents that a

solution to critical section problem must satisfu. ,i,,, '::,.'
06 L2 c03

b. Define semaphore.
usins semaphores.

Explain how mutual exclusion can be
. 't,r

implemented 06 L2 c03

c. Consider a system with five processes P0 through P+ and three resource type
A has ten instances, resource type B was five instances and resource type C

has seven instances. Suppose at time 70, the following snapshot of the

system has been taken. Determine whether the following system is safe

using Banker's algorithm. Write the safe sequence.

Allocation Max Available
AB C ABC ABC

Pcr010753332
Pr 2 0 0 3 22
Pz 3 0 2 9 02
P3 2 L I 2 22
P+ 0 0 2 4 3 3

08 L3 c03

ORri'

Q.6 a, What is deadlock? What are the necessary conditions for a deadlock to
occur'J

06 L2 c03

b. Illustrate how dining
semaphores.

philosophers' problem can be solved using 06 L2 co3

c. 08 L3 c03

lt 
t,,,,=r: 

::: , Module - 4", 'r,'

Q.7 a. Explain segmentation with an example.'r , 
,

06 L2 co4

b. 06 L2 co4

c. Consider the following reference string
7,0, 1,20,3,0, 42.3, 03, 2,1,2,0, 1, 7, 0, I
How many page faults would occur for the following replacement
algorithms assuming three frames?
(i) FIFO pase replacement (ii) LRU page replacemenl

08 L3 co4

OR
Q.8 a. What is thrashing? How can it be controlled? 06 L2 co4

b. Compare and contrast internal and external fragmcntation of memory. 06 L2 c04

c.

replacement

Consider the following page reference string:
1,2,3, 4,2, l, 5, 6,2. 1,2, 3, 7 , 6. 3,2, 1,2, 3, 6

How many page faults would occur for the following
algorithms assuming lour frames.
i) LRU replacement ii) Optimal replacement

08 L3 co4

.ir l:r,r,r,t lrr

2 of3

Give five memory partitions of 100 KB, 500 KB, 200 KB, 300 KB and

600 KB (in order). How would'''bach of the first-frf;:be$t fit and wo,rstif_rt

algorithms place processssr'{;,} 212 l<8,417I(g*.{12 KB and 426 KB
(in order)? Which algorithm makes the most efficient use of memory?

Describe the steps in handling a page fault with a neat figure.
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Module - 5

Q.e L. foraccessCompare and contrast sequential
extracting inlormation from files.

and direct 06 L4 co5

b. Describe the concept of protection domain with an example of a system
with three protection domains.

06 L2 co6

c. Suppose that a disk drive has 200 cylinders. numbered 0 to 199. The drive
is currently serving a request at cylinder 53, and the previous request was at

cylinder 20. The queue of pending requests in FIFO order is

98, I 83, 37, 122, 14. 124. 65. 67

Starting from current head position, what is a total distance (in cylinders)
that the disk arm move to satisfy all pending requests. for each of the

fo llowing scheduling algorithms?
i) SSTF ii) C-SCAN

08 L3 co5

i ..,.rirlir,OR
Q.10 a. directories and tree structuredDifferentiate between acyclic-graph

direclories.
06 L4 co5

b. Illustrate the concepts of access matrix with suitable examples. 06 L2 co6

c. Suppose that a disk drive has 5000 cylinders, numbered 0 to 4999. The

drive is currently serving a request at cylinder 143, and suppose the

previous_request was at cylinder 125. The queue of pending requests in
FIFO ordcr is

86, 1470, 913, 1774, 948, 1509, 1 027, 1750. 130.

Starting from cument head position, what is the total distance (in cylinders)
that the disk arm move to satisly all the pending requests. lor each of the
following disk scheduling algorithms:
i) FCFS ii) SCAN

08 L3 co5

i-i}.. iS

{s\,*,..r( "tF {<

'\'.
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2. M : Marks, L: Bloom's level, otttcomes.
s

Modtile * I M L C

o.1 a, Define Data Struciures. 04 L1 co1
b. Explain the classification of O.aihstructures with example. 10 L2 co1
c. Explain all operations of Data Structures. 06 L2 co1

OR

Q,2 a, Explain any five string handling functions supported by '"' with syntax and

cxamplc.
10 L2 co1

b. Convert the following infix expression to postfix expression using stack:

A+(B*Q-(D/E"F)*6;*11
10 L3 co1

ModflXe- 2
Q.3 a. List the disadvantagcs of linear qucue and how is it solvcd in circular

qucucs. Givc the algorithm to insert and delctc an clement itt circular
queues.

t2 L2 co2

b. Explain in detail about multiple queues with relevant functiorrs in'C'. 08 L2 co2

OR
Q.4 L. Develop a linked list with the basic operations performed on Singly Linked

List (SLL) and different types of linked list. ,:

12 L3 c02

b. Examine a node structure for linked representation of polynomial. Explain
algorithm to add two polynomial represented using linked list.

08 L2 c02

'q$fl$ Mttlule - 3

Q.s L. Summarize Sparse Matrix. For the given sparse matrix. wrile the
diagrammiitic linked list representation.

[sooo-ltlls 0 0 3l
t^^t0 0 0 0l

I

4 0 0 r8l ,4 0 qlrNtqrs

0 0{-"9 u 1

4 0 0'r8l ',
I r"

0 0-9.li u. 
o

08 L3 c03

b. functions to perform the following

(r) Insert a node at

(iii) Search a nodeffi[r a given key value

Define Doublf linked
operations on doubly li

t2 L3 c03

OR
Q.6 a, Define Tree with any six tree terminology. 06 L1 c03

b. Write the fu'nction for copving and testing of binary tree. 06 L3 co3
c. Draw q binary tree and find out the binary tree traversals for the following

expression 3 + 4 x(l - 6)14 + 3.

08 L3 c03
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Module - 4

Q.7 a. Construct binary search tree for the given set of values
14, 15. 4.9.7.18,3,5, 16,20
Also perform inroder, preorder and post order traversals of the
tree,

obtained

08 L3 co4

b. Build a linked list representation of disioint sets:iqidetail 06 L3 co4
c. Simplify recursive search algorithm for a binary search tree. 06 L3 co4

OR "rrliir,,,,,ri

Q.8 L, Cornpare a graph with tree. For the graph shown in Fig.Q8(a), show the
adjacency matrix and adjacency list representation.

K ?-r'A \A/)-%
, " Fie.Q8(a)

08 L3 co4

b. Explain all methods used for traversing a graph with suitable example and
write 'C' function fbr the same.

12 L3 co4

,::lr, "1ll!1r.. e Module,,- 5
Q.e a, Diflerentiate between static hashing and dynamic hasl:ing in detail with

operat ions.

10 L2 cos

b. Describe doublc ended priority queue. 04 L2 co5
c. Explain Hashirrg with any three Hash functions.

" ..i}

06 L2 cos

OR
Q.10 a, 10 L3 co5

b. Construct an optimal binary search tree
probabili!ies as

for the following keys with the
,llllr""

10 L3 co5

lKeys"',,''"1 A lB I C,, 1,:,D lE
I Probability o2s I02Io.os Ioz Io.:

x****

,iW
ill t. ."*

iiii!;*llfi*r

Tr
s

Sii:r

*$*"! ! ::t,
$sr
s:!

'$ j#

i'ffi

;S

4 *--,.i.

-"sffi*

What is oollision? Explain the me
algorithrn of linear plobing. Insert
ntto o/o lsize 10"l,

to solve collision with suitable
27, 36,24, 63,81, 92, 101

Slir
sts".

$'
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Object Oriented Programming with Java

Time: 3 hrs.

Note: 1. Answer any FIW fall qaestions, 
"lraihpJ 

ONE full question froy'*url, module.
2. M : Marks , L: Bloom's level , C: Course outconrcs.t ,Li outcomes.

Module - I M L C

o.1 a. List and explain OOP's principleslim JAVA. 8 L2 co1
b. Class Helloworld {

Public static void main (String [ ] args) {
inla:
lor(a=0:a<3;a++;
I
I

int b: -l :

system.out.println (" " +b) ;

b:50;
system.out.println (" -b) ;

)

system.out.println ("He11o, world !") ;
I
t

l
What is the output of the above code?

" rriirtiiNriirrii

, tt;.i$ie,,

'ri , tii.liRsi,

"''tsi

i1i1"

6 L3 co1

c. Develop a program to find an average among the elementsll. 2, 3. 4, 5l
using lor each loop in JAVA.

6 L3 co1

OR ..,,.,,,.,,.itli..',..""

Q.2 a, How arrays are defined and used in Java? Give examples. 6 L2 col
b. Briefly explain the various primitive data types used in Java. 6 L2 col
c. Explain the lollowing jump stalements :

(i) Break (ii) Continuc
8 L2 col

, Mhdule * 2

Q.3 a. Explain the constructor method and parameterized constructors methods

with suitablc cxamplcs.
10 L3 co2

b, Discuss the significant features of the following keyword :

(i) this
( ii) static

4 L2 co2

c. What is method overloading? Illustrate the concept of method overloading
uslng Java program.

6 L2 co2

OR

Q.4 a. Write a java progran-r to illustrate :

(i) Passing ohject as paramctcrs.
(ii) Retuming obiects

10 L3 co2

b. A class called E,mployee, which models an employee with an ID, name and

salary. l-he method raiseSalary (percent) increases the salary by the given
percentage. Develop the Employee Class and suitable main method for
demonstration.

10 L3 co2

l of 2
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Module - 3

Q.s L. With example. give two uses of super. 6 L2 co3
b. Wt it Ir dynamic method dispatch? Write a simple example that illustrates

dynamic method dispatch.

8 L2 co3

c. Briefly explain the final keylvord with inheritance. 6 L2 co3

OR
o.6 a. What is an interlace? Briefly explain the general fbrms of an interface. 6 L2 co3

b. Discuss the srgniftcance of nested interfaces in Java. 8 L2 co3
c. With proper syntax, explain the method overriding. 6 L2 co3

Mctdule - 4

Q.7 a. What is a package? What are the steps involved in creating user defined
packages? Explain.

10 L2 co4

b. Define exception
example.

and explain the exception an 6 L2 co4

c. Discuss about throw and throws features. 4 L2 co4

OR

Q.8 a. Write a proer?i#rc illustrate for nested fry statements. 6 L2 co4
b. Enlist anv three iava Built-in exceptions and explain. 6 L2 co4
c. What is chained exception? Give an example that

of handling chained exceptions.
illustrates the mechanics 8 L2 co4

Module - 5

o.9 a. Write a program to create multiple threads in JAVA. 10 L3 cos
b. With syntax, explarn the use of isAlive ( ) and join ( ) methods. 6 L3 co5
c. 4 L2 co5

OR
o.10 a. With Svntax. explain values ( ) and value of ( ) methods. 6 L2 co4

b. List and Discu*s'.the Numeric tvpe,utrabEers methods. 6 L2 co4
c. Write a program to demonstrate the following :

(i) A type wrappcr
(ii) Autoboxing, Unboxing

8 L2 co4

:

:'

,*1ll***'
:

..:a::::'

+r$'

,i,".rtl$..1:

.$11i,i11.,,r,,:,:::,,

{Ii,..

r iigjiri'" ':

4ti,I:*"

'i,, rtill.',.
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Discnss the significance of thread priorities in JAVA.


