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[5931]-39
S.E. (taformation Technology)

(214445): BASICS{OF COMPUTER NETWORK

(2019 Pattern) (Semester - 1)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the.candidates :

1
2)
3)
4)

Ql) 4

b)

Q2) 4
b)

Answer/Q1 or\Q2, Q3 or Q4.
Neat"diagr ams must be drawn wherever necessary.
Figuresio the right indicate full marks.

Assume suitable data, if necessary.

Draw 1SO/OSI model and explaifxfunctiens of following layers: [9]
i) Physicad

i)  Datalink

i) Network layer

List and explain different types of Transmission Impairment. [5]

Encode the following birary stream [L 01000 1 1 Q] into NRZ-L,

NRZ-I. [S]
OR

Explain different addressing schemesin TCP/IP pandél . [9]

What is mean by Delta Modulation? Explain/Distortion in Delta

Modulation. [9]

Write a short note on Bus topology & Startopolagy. [9]

PT.O.



Q3) a What is CRC? Generate the CRC catle of message 1101011101. Given
generator Polynomial g(x) = x3+ x4+ 1. [9]

b) Explaintheworking mechanismof [9]
)  Go back-N ARQ
i)  Selective Repeat ARQ

c) What is hammiing code? Also find Hamming Code word for following
Dataword 1002011%Using even parity. [9]

OR
Q4) a Explamwithexamplefixed-sizeframingandvariablesizeframing. [5]
b) Explain Two dimensional parity check. [9]

c) Discuss’the concept of redundancy in error detection and correction.[5]

* * *
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[5925]-269
S.E. (Infor mation Technology)
BASICSOF CQMPUTER NETWORK
(2019 Paiter i), (Semester - [11) (214445)

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the carididates:

1)
2)
3)
4)
5)

Ql) g
b)

Q2) &)

b)

Q3) 8
b)

Attempt 'QL/or Qz-Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat.diaglf amsmust be drawn wherever necessary.
Figuees to theright side indicate full marks.

Use of Calculator is allowed.

Assume Suitable data if necessary.

Define controlled access and list thfee protocol sin this category. Explain
any two protocols. [8]

Write short note with reference’o MAC layer and Physical Layer on:[9]
)  Standard Ethernet
i) Fast Ethernet
i)  Gigabit Ethernet
OR
Write short note on: [8]
) |IEEE 802.3 Standard
i) |EEE 802.4 Staridard
Describe different channelizati on techni ques mentionedeel ow inshort:[9]
) FDMA
i) TDMA
i) CDMA

Explain the operation of NAT with suitabl &€ eéxample; [8]

Compare and Contrast Subnetting, Stipernetting. An organization is
granted the block 172.16.0.0/18. Design the network and Find how many
subnets? Find how many hosts per subnet? What are the valid subnets?
What isthe broadcast address for last subngt? What isthe range of valid
hosts in last subnet? [9]

OR

PT.O.



Q4) &)
b)

Q5) 8

b)

Q6) &)

b)

Q7) a)
b)

Q8) &)

b)

What is the need of 1Pv6? Explain different types of |Pv6 address. [8]
Explainfollowing terms: [9]
1)  Private IPv4 address

i)  Public IPv4 addresses

i)  NAT

Compare/and contrast distance vector routing with link state routing.
List qutyand explain key features of EIGRP that makes it superior to

OSPF. [9]

Whalt isfouting? List out and explain different metrigs used in various

routing-protocols. [9]
OR

Compareand Contrast | ntraDomain‘and | ntey-[>omain Routing Protocols.
List out and explain key features of OSPF thai makesit superior to RIP[9]

What is BGP? How it avoids count 4g infinity problem? Explain the

difference between internal BGP and-external BGP. [9]
Explain TCP with itshéader fapmat. [9]
What isa Socket? Explainvarious socket primitivesused in client-server
Interaction with neat diagram for a stream socket. (9]
OR
What issilly windew syndrome? List different solutiensto overcomeit.
Explain one solution at sender side and receiver sideeach. [9]
What do you mean by congestion control in tréasportdayer? What are
the different methodsto alleviateit? [9]
> > H
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[59314-38
S.E. (Information Technology)
OBJECT.ORIENTED PROGRAMMING
(2019F*attern) (Semester - 1) (214444)

Time : 1 Hour| [Max. Marks : 30
Instructions to the candidates:

1)  Answer Q.4yr Q2 and Q.3 or Q.4.

2)  Neat diggram miust be drawn whereve necessary.

3) Figures to theyight side indicate full marks.

4) Assume suitgble data, if necessary.

Q1) a) Differentiate between object oriented programming and procedural

oriented programming. [5]
b) “Model a real-world scenario {Veliclel class using object oriented
paradigm. [5]
c) Write a short notes on: [5]

1)  Data Abstraction
i)  Inheritance

OR
02) a) Describe the characteristi¢s of object oriented programming. [5]
b)  Write a short notes on; [5]
1)  Polymorphism
1) Data Encapstlation
c) What are the limitations of procedural oriented programming? [5]

03) a) Elaborate any two uses of ‘this’ keyword in object oriented programming.
[S]

b) How is method overloading achieved ifngbjectreriented programming?
Explain with an example. [5]

c) Identify classes, objects, and methods for adding two complex numbers.
[S]
OR

PTO.



04) 2)

b)

[5931]-38

Write a program demonstrating p;@cg%g an object as a parameter to a
method. ‘ [S]
S
What are the characteristics é‘értatic variables and methods? Explain
with an example. N go\' [5]
N#
Design a clas dent’-with suitable instance variables and methods.
Create the asq-,s)’\f the students and display the records using an

rray of qbjeofs. (£ 5]
aayogssq?
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[5925}-268
S.E. (Information Technology)
OBJECT QRIENTED PROGRAMMING
(2019 Paiterm) (Semester - 111) (214444)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidatgs.

1)
2)
3)
4)

Ql) 8

b)

Q2) &

b)

Q3) g

b)

Q4) g

b)

Answer.Q.1 or:Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8
Neat ‘diagrams must be drawn wherever necessary.
Figurest-to'the right side indicate full marks.
Assumessuitable data if necessary.

Wiiat is Constructor? What are the characteristics of the Constructor?
EXplain Constructor Overloading witihan example? [9]

Write a short note on : [9]
)  Garbagecollectionin Java
i)  Destructor in C++

OR

Design a class *Complex” withydata members for real and imaginary
part. Provide default and Parameterized constructors. Write a program
in JAVA to perform aSubtraction of two complex numbers. [9]

Discusswith example Dyramic initialization of object in Java. 9]

Define Inheritance, '\What are the types of Inheritanee? How: can you
inherit aclassinJava? [9]
What i s polymorphism? Explain compiletimeand reitiime pofymorphism.

[8]

OR
Differentiate between method overriding and method-gverl oading. Explain
method overriding concept with an exaniple [9]

What is interface in java? How to declare andnterface, write a syntax?
Can we achieve multiple inheritance by usinginterface? Justify with an
example. [8]

P.T.O.



Q3) 8

b)

Q6) &)
b)

Q7) 8

b)

Qg) &)

b)

What is an exception? Explain thédollowing terms with respect to
exception handling: [9]
) try

i) catch

i) throw

iv) findly

Write a generic.methed-to count the number of elementsin a collection
that have a~specifi¢properties like odd integers, prime numbers and

paindrome. [9]
OR

ExplairrArrayList classwith an example. [9]

Write a java program to accept and display the monttynumber. Throw

numberfgrmat exception if improper month number;i's entered. [9]

Explain FileinputStream class. Write any four methodsof File Input stream
Classwith their syntax. [9]

Explainfollowing File operationsieing Fileclass: [8]
) CreateaFile

i) ReadfromakFile

i)  WritetoaFile

Iv) CloseaFile

OR
Write a short note ori= [8]
)  Iterator
i)  Singleton

Implement aprogram for maintaining adatabase of student recordsusing
Files. Student has’Student-id, name, Roll_no, Classmarks and address.
Display the datator few students. [9]

1)  Create Database
i)  Display Database
i) Delete Records
Iv) Update Record
v) Search Record

® & %
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[5931]-37

S.E. (Infor mation Technology)
DATASTRUCTURESANDALGORITHMS
(2019 Patter n)(Semester - 1) (214443)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the candidates:

1) All questions are campulsory.

2) Figuresto‘the right indicates full marks.

3) DrawAyelllabeled diagram wherever necessary.

Q1) & Explainiellowing Data Structureswith examplesforeach. [6]
) ~binear & Non-linear i)  Persistent’& Epheneral
b) Disouss with examples time complexity & ‘space complexity of an
agorithm. [6]
c) Enlist differences between Data &sData Ol ect. [3]
OR

Q2)a Inamatrix of order 5 x 5;\havingbase address 6500, for storing
characters, compute the address of, e ement of stored at 4" row and 3"
column. (Say if thearray.isa phal5|[5], then find address of alpha[4][3]).
Use column-major méthoed. [8]

b) Discuss how frequeney count is used to study time complexity. [4]
c) Write Sudo codeto add ap-element at near end in singly circular list:{3]

Q3) @ Enlist & Explain charactertics of sorting algorithms. [4]
b) Discusswith examples Quick sort & Merge sort algonithms, [8]
c) Explanwithexampledifferencebetween linear seareh-& binary search. [3]
OR

Q4) @) Demonstrate how Quick sort is performed or folowing set of no.s
50, 70, 45, 68, 30, 90, 20, 79 (8]
b) Explaintimecomplexitier of following setting algorithms. [4]

1)  Insertion sort i) “~She{l-sort
c) Write sudo code for fibonacci search. [3]

> > ¥
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[5869]- 281
S.E. (knformation Technology)
DISCRETE MATHEMATICS
(2019 PRattern) (Semester - 111)
Time: 2%2Hoursg] [Max. Marks: 70

I nstructions to thexcandidates :

1)
2)
3)
4)
5

Q1) a)
b)

c)

ArsSwer Q.10MQ.2, Q.3 0or Q.4,Q.50r Q.6, Q.7 or Q.8.
Figures to the right indicate full marks.

Draw iéat diagrams wherever necessary.

Use oi/scientific calculators is allowed.

Assume suitable data if necessary.

What are various operations on Graph? Explain it in detail? [4]
Find the maximum flow in the given network. [8]
N etwg rieG)
O L0 ﬁ £ ‘ E {BIE?
5 A 2 € /8 T
Q58 g::: . ;: D « QI0
: o110 é
Flow =0
Find the shortest path using Dijikstra's algorithrit: [6]

PT.O.



Q2) a)

b)

Q3) a)

b)

Q4) a)

b)

Let 'G' be a connected planar graphGwith 20 vertices and the degree of
each vertex is 3. Find the number 0f/edges and regions in the graph. [6]

Explain the following types of gtaphs with the help of examples :  [6]
1)  Bipartite Graph i) Complete Graph
i) Regular Graph iv) Spanning Subgraph

Find under what'condifions Km, n the complete bipartite graph will have
an Eulerian cirCuit. [6]

SuppgSerthat the'relation R on a set is represented by the matrix M. Is

R refleXive,Symmetric, and/or anti-symmetric? [6]
171 6
1 1A
0ot 1

I'ind the homogeneous solution forthe recurtence relation [6]

A—-6a —1la, +6a  withha-=2,G =5 a =15

Let f(X) = x+ 2, g(X) = X-2, hX)»* 3%.for X € R where R is the set of real
numbers Find 1) gof ii)fog~iii)fof iv) hog v) gog. [9]

OR
Find Relation Matrix, [6]
) IfA=1{1,2,3,4,5'6)andaR Dbiffadividesb fora, b e A.
i) R={(@ bya<bj fora, beA.
LetA={1,2,3,4})8B = {a, b}, and R = {(1, a), (2, a), (3, a4, 8)},

S={(4 a), (4, b), (3, a), (3, b); [6]
Find

) AxB i) ~R

i) ~S v) ~R{J~S

Describe : [5]

1)  Identity function
1)) Composite function

i) Inverse function

[5869] - 281 2



Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

[5869]

Find the prime factorization of each gfithe following integer.

) 6647 if) 45500
) 10!
Find integers p and q such that51p + 36q = 3 using
Extended Euclidian algorithm. Also find GCD.
Find the values of the following using modular arithmetic.
) 77 mod9
i) 3110 mbai3
OR
Solve the fotlowing using Fermat's Little theorem.
1)  769mod23
i) €3101 mod 13
Find EulerTotient Function of the following numbers.
) 75 ) 5488
m) 7/

Campute GCD of the following using Euclidean algorithm.

07 GCD (831, 366)
i) GCD (2222, 1234)

Consider the (2, 6) encodmg functiomes e(00) = 100000,
e(10)=101010

e(01)=001110, e(11)= 01001

Find minimum distange,0fe.

How many errors will e'detect?

[6]

[6]

[6]

[6]

[6]

[6]

[7]

Let R = {0°, 60°, 120°, 1802, 240°, 300°} and * = binary operation, s
that a *b is overall angulatrotation corresponding to successive rotations

by a and then by b. Show that (R,*) is a Group.

Prove that the following table on relation of elements of set

G={0, 1, 2, 3, 455} multiplication mod 6 is not a grQuy.

0 2 3

S|l | B |WIN|[—]|—

2
3
4
5
0
|

N L— | T o=l W

W N | = [T | B

N[ |WIND|[—]|O
Nl DN |WIINn]|— O

NlolN][—=][OD|wv |t

- 281 3
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R &
Q8) a) Determine whether description 8)9'* 1s a valid definition of a binary
operation on the set. ;&,\ [6]

vy O *b@%ﬁb
Vi) , = ab/3
b) S , ZC&(\/@ 12}, where a*b is defined as LCM (g{}%}. [7]
Deten&éﬁé whether it is an Abelian Group or not. \()'
C) Deﬂﬂ,eNRing. é“@ [4]
3 e
& vvvgy o
> &
Y
Loty
&
>
O % ?
v RS
- >
Y
Vv &
¥ $
o Q> &
> &
S
oy
&
U@
b.
Vv
%.
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SEAT)
DISCRETEMATHEMATICS
(2019 Patter n)y(Semester-111) (214441)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.1,'0r'Q2, @3or Q4, Q5 or Q6, Q7 or Q8.

2) Figurestothe right indicate full marks.

Q1) @ Findthe Shortest Path agorithm using Dijikstra's Shortest path algorithm.
| [6]

b) Construct an optimal 4rée fordhe weights 3, 4, 5, 6, 12 Find the weight

of the optimal tree. [6]
c) Findthe maximum flow folthe following transport network. [©]
2 Source: O
” e e 20 Sink: 5
B 1 ‘ .
1N 4
[0
OR

Q2) @ DefineFollowingwith examples: [6]

)  rooted tree
i)  Spanningtree
i) Binary Tree

PT.O.



b) Use nearest Neighbourhood methad to solve Travelling Salesman
problem. [6]

c) Explain KHamiltonian and Euler path and circuitswith’example. [6]

Q3) @ X&{2, 3,6, 12,24, 36} and x<=y iff x dividesy. Find [6]
)/ Maxima Element
i)  Minima Element
i) Draw the graph and its equival ent hasse diagram for divisibility on
theset: {2, 3, 6, 12, 24, 36}.

b) What are the ordered pairg ifrthe relation R represented by the directed
graph shown in below FRigures? [6]

c) Letfunctionsf and g be defined by [9]
f(X)=2X+19(X)=X?-2
Find
1) gof (4) and fog (4)
i) gof (a+2) and fog (at+2)
i) fog (5)
Iv) gof (at+3)
v) gof (at+4)
OR

[5925]-265 2



Q4) &)

b)

Q5) 8

Q6) a)

b)

What isthe reflexive closure of the relation R = {(a, b) | a<b} on the set
of integersand symmetric closure 6f therelation R = {(a,b) | ab} onthe

set of positive integers? [6]
Determine whether the relationstor the directed graphs shown in Figure
arereflexive, symmetric, antisymmetric, and/or transitive. [6]
\\1—* <)
i ‘-\\\_\:\ \
T AN
' )~ '\-;.’f*\;

LetX'7 {ad,/c). Define f: X->X such that f ={(a,b), (b, a), (c, ©)} [5]
Find

) f2

i) ~F¥of

i-ofoft

Solve the congruence 8x = 13mee:29 [6]
For each pair of integer a ang:b, find integers g and r such that
a=bq + r such that 0 <=r _<[bl; where ais dividend, b is divisor, g is
guotient and r is remaindey: [8]
) a=-381landb=14

i) a=-433and b=/17

Find all positive divisofs of [4]
) 256=28
i) 392=23.72
OR
Which of the followifag congruence istrue? Justify the answer. [6]

) 446=278 (mod 7)

i) 793 =682 (mod9)

i) 445 =536 (mod 18)

Compute GCD of thefollowing using Euclidian aigoritm. [6]
)  GCD (2071, 206)

i) GCD (1276, 244)

Using Chinese Remainder Theorem, find the value of P using following
data. [6]
p=2 mod 3

p=2 mod 5

p=3 mod 7

[5925]-265 3



Q7) 8

b)

Q8) &)

b)

Let R = {00, 450, 900, 1350, 18002250, 2700, 3150} and *= binary

operation, so that a*b is overallangular rotation corresponding to

successive rotations by a and ther by b. Show that (R,*) is a Group.
[9]

Let| bethe set of all integersor each of thefollowing determine whether

*|san commutative operation or not: [8]

)  a*b=max(&b)

i)  a*b=minpa+2,b)

i)  a*b=2a2b

Iv) a*b=nmin (2a:b, 2b-a)

v) a== LCM (ab)

vi) satb=alb

viiy “@’b=pewer (a,b)

vil)-a* b=a 2 + 2b+ab

OR

Show that set G of al numbers of the form at~ 2, a, b el forms a

grbup under the operation addition i.e.(atb ¥2) + (c+V d 2) = (atc) +

(brtd) V2. [9]

Determine whether the set together witly the binary operation is a

semigroup, group a monoid, orieither.

S={1, 2,5, 10, 20}, where a™h is defined as GCD (a,b) [8]

&L ol 8
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[5931]-37

S.E. (Infor mation Technology)
DATASTRUCTURESANDALGORITHMS
(2019 Patter n)(Semester - 1) (214443)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the candidates:

1) All questions are campulsory.

2) Figuresto‘the right indicates full marks.

3) DrawAyelllabeled diagram wherever necessary.

Q1) & Explainiellowing Data Structureswith examplesforeach. [6]
) ~binear & Non-linear i)  Persistent’& Epheneral
b) Disouss with examples time complexity & ‘space complexity of an
agorithm. [6]
c) Enlist differences between Data &sData Ol ect. [3]
OR

Q2)a Inamatrix of order 5 x 5;\havingbase address 6500, for storing
characters, compute the address of, e ement of stored at 4" row and 3"
column. (Say if thearray.isa phal5|[5], then find address of alpha[4][3]).
Use column-major méthoed. [8]

b) Discuss how frequeney count is used to study time complexity. [4]
c) Write Sudo codeto add ap-element at near end in singly circular list:{3]

Q3) @ Enlist & Explain charactertics of sorting algorithms. [4]
b) Discusswith examples Quick sort & Merge sort algonithms, [8]
c) Explanwithexampledifferencebetween linear seareh-& binary search. [3]
OR

Q4) @) Demonstrate how Quick sort is performed or folowing set of no.s
50, 70, 45, 68, 30, 90, 20, 79 (8]
b) Explaintimecomplexitier of following setting algorithms. [4]

1)  Insertion sort i) “~She{l-sort
c) Write sudo code for fibonacci search. [3]
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