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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

- [Discreate Structures]
Full Marks : 60 Time : Three Hours
Group - A
1. Answer any fen questions : - 2x10=20
(a) Give an example of relation which is reflexive and
transitive but not symmetric.
(b) Prove that 1+3+5+....+(2n-1)=n’, using the
principle of mathematical induction.

(¢) Find nif C,: "C,=11:1.

@ If 4={0,2,3}, B={1,3,2}, C={4,5,6} find

(AN B)xC.

(e) Find the solution to the recurrence relation
a, =a,_ +2n, with initial term a, =2.
P.T.O.
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(®) Define complete graph and give an example.
(2) What is Power Set ?

(h) What is the difference between weighted graph and
unweighted graph.

(i) Define Tautology.
() What is Eulerian graph?
(k) Define Spanning Tree.

@ Prove that ~(~ p)=P.

(m) Give an example of one-to-one function.
(n) Give an example of a graph that has an Eulerian
Circuit which is also a Hamiltonian Circuit.
(0) If 4={4,5,6,7}, B={4,7,8,9} then find 4AB.
Group - B
2. Answer any four questions : 5x4=20
(a) Discuss pegionhole principal.
(b) Show that a simple graph with » vertices and m

(n—m)(n—m+1)
2

components can have at most
~ edges.
(c) Prove that,
24y2 4242+ fimes <4, neN.
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(d) Using generating Functions to solve the recurrence
relation a, =2a, | for all ;> and a,=3.

(¢) If R be a relation in the set of integers Z defined by
R= {(x,y):xe z, y € z,(x - y) is divisible by 6}
Then prove that R is an equivalence relation,

(® Find whether the two given graphs G, and G, are

isomorphic or not
/ : ::ﬁ
C : 4
R a a,|a, aq,

2 Y Ve R U u u ou, u
s
G,
Group - C
3. Answer any mwo questions : 10x2=20

(@ (@ Prove that AUB=BU4.
(i) Prove that the Statement
(r—>9)e (~q—>-~ p) is a tautology. 5+5

() @ Prove that 19 divides 7" 1821 for all
' integers 5 >1.

(i) Out of 5 men and 2 women, a committee of

3 is to be formed. In how many ways can this

be done so as to-include (a) exactly one
woman (b) at least one woman, 5+5

P.T.O.
V-5/209 - 700




(fa)
(¢) () Show that the maximum number of edges in

i

i &
a simple graph with » vertices is 2@5—2

(i) Prove that a tree T with »n vertices has
I(‘n—l) edges. - 4+6

(d @ If p and g are the statement where
p: It rains.
q : The crops will grow
Then find the conditional, converse, Inverse
and contrapositive implication.

(i) Prove that
{x:x-3<5}={x:x <8} n{x:x>-1}
4+6
IRFAM
et -3
S @ @I wifb dtaE T ms ¢ IxH0=30
() 93fb relation-97 TaiERet wie (D reflexive €%
transitive 3% symmetric 73!

(4) *ifaf®3 eNAZ ©§ (mathematical induction)
LA &M 7 @ 143+ 5+.....+(2n-1)=n".

() naz W @I IW C,:"C, =11:1 =
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[Programming in Java]
Full Marks : 40 Time : Two Hours
Group - A
1. Answer any five questions : 2x5=10

(@ What do you mean by Object oriented
programming ?

(b) What is the necessity of JVM ?
(c). Explain AWT, '
(d) Define interface.
(e) What do you mean by encapsulation ?
(f) What is finalize method ?
(2) Define term try & catch.
(h) What method is used to kill a thread ?
Group - B
2. Answer any four questions : 5x4=20

(a) Differentiate between method overloading and
method overriding.

(b) What do you mean by nested if ? Give one
example.

(c¢) Explain the life cycle of thread.
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(d) Write a Java program to check a given number is
prime or not. :

(e) Differentiate class and interface. Give suitable
example.

(f) Write a program in java to find sum of » numbers.
Group - C
3. Answer any one question : 10x1=10

(@) What is inheritance? Explain different types of
inheritance supported in Java.

(b) Write a program to implement inter-thread
communication,

T
e -5
S @ @ Al AT TeR W IxE=%0

(F) Object oriented programming IS I IR 2
(*) JVM- &9 Toeaifarer St
(o) AWT 3¢t 371
(%) Interface I ?
(8) Encapsulation J50® 3t (A2
(5) Finalize GRS R ? .

P.T.O.
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(%) Try &% catch Fofat 41

(%) ‘Thread’ Siftsz 3T T (I 2GR T

7T ?
et - 4
2l @mﬂmﬁ»‘m@@am\e: @x8=%0

&) Method overloading @R method overriding 49
0~ 2

(}) ‘Nested if” 359 £ @ g3 Tagdd Me
 (a) Thread-49 ST I I
A l
(@) @6 AP Gifers st & o TR & 9
Java (RIS @R\ ‘

(8) Class @ Interface-&% {12 e W Twizdd
wel

®) no T el IR T a0 Java cotasl @R |
| et -
O mmﬂaﬁm%mm: YOXS=50

@) @36 arel celies e cafo lnter-thread
FEBRE B |

() Inheritance 3 ? Java (® Rfeq /R Inheritance
g7 TS B! F91
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[Analysis of Algorithm and Data Structure]
Full Marks : 40 Time : Two Hours
Group - A
1. Answer any five questions : 2x5=10
(a) Define asymptotic notation ?

(b) What do you mean by the average case and worst
case complexity of an algorithm ?

(c) What is basic p'rinciple of divide and conquer
approach ?

(d) What is the difference between greedy and
dynamic programming ?

(e) Define sparse matrix ?

(® Convert the following expression into prefix form :
A+B'C/D-E'H.

() What is the minimum and maximum height of a
binary tree of 19 nodes ?

(h) How a BST differs from a heap ?
Group - B
2. Answer any four questions : 5x4=20

(a) Write down the rherge-sort algorithm using divide
and conquer approach.

PT.O.
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(b) Find the computational complexity (best case and
worst case) of quick sort algorithm. 2Vo+2%

(c) Write an algorithm to insert a node before the last
node of a linked list.

(d) A two dimensional array A[6,8] whose address of
the last element is 600 and if each element occupies
4 bytes of memory, then what will be the base
address of the array A and the address of A[5.3]
in column major order?

(e) Construct the BST for the following key values :
X, GHLTL WS, Y, U F S. Define de-
queue. : 3+2

(f) Write an algorithm to delete an element from a
circular queue. ‘

Group - C
3. Answer any one question : 10x1=10

(a) What is the difference between intemal and external
sorting ? What is tail-recursion ? Explain the
Kruskal’s algorithm using greedy approach.

(b) Write short note on : Heap; Non-recursive tree

traversal.
IHIM
e - 5
S| @ @ Hivle dreg TeF 7ie IXE=50

=) .a‘Asymptotic notation’ IS J RIRAT 2
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[Software Engineering]
Full Marks : 40 Time : Two Hours
Group - A
1. Answer any five questions : 2x5=10
(a) Define quality control and quality assurancc.‘
(b) What is risk identification ?

(c) What are the activities of software project
management ?

(d) What is phase containment of error ?
(e) What is feasibility study ?
(f) Define decision tree and decision table.

(¢) Define software configuration and software
configuration management.

(h) Write the functions of project manager.
Group - B
2. Answer any four questions: 5x4=20

(a) Distinguish between software validation and
software verification.

(b) How code-testing and specification testing differs ?
Explain. ; LS

P.T.O.
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(c) Explain software quality and software reliability.

(d) Explain the attributes of a good software cost
estimation model.

(e) DFD is better tool than flow chart — Explain.
(f) Write short notes on System testing.
Group - C
3. Answer any one question : 10x1=10

(a) What is conceptual model ? Write the different
phases of water-fall model. Write the major
disadvantages of waterfall model of SDLC.

2+5+3

(b) How do data flow and decision analysis method
" differ? How are their purposes similar? Define SRS

and state the advantages of SRS. 4+2+4
BEIBGIL
fem - =
S @ @ Ao AR T wie IXE=%0
@) @emfED TR g3 @RS SnttaEs e
& @r e

(¥) @ wiRrefRaea & 2

(o) Software project management-93 FIfET &7 |
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[Computer Networks]
Full Marks : 40 Time : Two Hours
Group - A
1. Answer any five questions : 2x5=10
(@) Define Computer Network.
(t) Define Internet.
(¢) What is ARPANET ?
(d) Define checksum.
(e) List out the Protocols in Datalink layer.
(f) What do mean by full-duplex ?
(8 Define multiplexing and demultiplexing,
(h) What is MAC address ?
Group - B
2. Answer any four questions : 5x4=20

(aj Explain the types of transmission modes.

(b) What is network topology ? Explain the different
network topologies.

(c) Explain the TCP/IP reference model with neat
diagram.
(d) Differentiate packet switching and circuit switching .
P.T.O.
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(e) Explain about Sliding Window Protocols.
() Explain the various error detection methods.
Group - C

3. Answer any one question : 10x1=10

(a) Explain the OSI reference model with neat

diagram.
(b) Briefly explain the CSMA/CD method with neat
diagram.
TR
feett - =
51 @ @A il e Tew me ¢ 3Xe=50

(F) FHATHR FHSAET F@ WS |

(}) THRCIES el S |

(o) ARPANET f&¢?

(}) G Fe@Ee ¥4

(8) (oHIfeRT VR (Bl ofemige 91
(5) FeI-Gre Je0e F (QRI?

(®) TFoCatR g RwFGeER O i ws |
(%) W g N2
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[Internet Technologies]
Full Marks : 40 Time : Two Hours
. Group - A
1. Answer any five questions : 2x5=10

(a) In object-oriented programming, new classes can
be defined by extending existing classes. This is an
example of which OOP property and why ?

(b) State the basic difference between the languages
HTML and C.

(c) What are the tags and attributes in HTML ?

(d) What is the difference between HTTP and
HTTPS ?

() Write the advantage of JDBC APL

() What is the difference between HTTP GET and
POST methods ?

(g) What is the float property of CSS ?

(h) Explain about autocomplete attribute with an
example.

 Group - B
2. Answer any four questions : 5%4=20

(a) What is Exception Handling ? What is the base
class for Error and Exception? What is the
difference between Checked Exception and
Unchecked Exception ? 2+1+2

V-5/209 - 700'



( 23

(b) (i) Write the advaniages of JSP over servlets.
@) Explain, one ot the action :c_a.gs of ISP. 243

(c) Write down the ilsage of the z-index property in
CSS with an example.

(d) What is the difference between inline style and
embedded styles ? Explain with examples.

(e Write a Java Script function to accept a numeric
array as an input parameter and display the largest
number in the array. Also, call the function on an

HTML page.

(f) Create an HTML document containing a nested list
which shows the content page of any book.

Group - C

3. Answer any one question :

10x1=10

(a) How many types of inheritance are there in java?
Explain with the help of an example, how java gets
benefited by using interface. What is the use of
‘this’ keyword ?

(b) (@ Create the following table with a caption in

V-5/209 - 700
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HTML.
Gender Average Chance of
obesity
| Height | Weight
Male 150 65 40%
Female 145 55 48%
P.T.O.
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(i) What do you mean by void elements in
HTMLS5 ? Give one example.

(i) What is the purpose of the z-index in CSS

and how 1is it used ? 5+2+3
IRAM
et -
51 @ N il e Tex we ¢ 3XE=50

(F) SRES-SREACTT (aletifiz-a, R Finafns
RS FE TP I SRS A (WS AT
46 OOP-T (I property-7 TAIZAT €32 (I ?

(2) HTML ¢k C ORI g (Aferss Ay e e

(%) HTML~IF tags @R attributes @fe1 Jt 2

(7) HTTP =k HTTPS S&f +I4y 2

(%) JDBC API % ¥t (14| |
() HTTP GET &% POST <17 00 A1 fe
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