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[5541] - 101
M.C.A. - I (Under Science Faculty) (Semester - I)

COMPUTER SCIENCE
CA-101 : Programming with ‘C’

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any five questions out of eight.
2) All questions carry equal marks.
3) Figures to the right indicate full marks.

P3230

Q1) Attempt each of the following : [4 + 4 + 2 = 10]

a) Write structure of C program.

b) Write a C program to check whether a matrix is an identity matrix (only
diagonal elements are I, others are zero).

c) Enlist standard library string functions.

Q2) Attempt each of the following : [4 + 4 + 2 = 10]

a) What is a function? State the advantages of using functions.

b) Write a C program to find whether given number is prime number or not.

c) What are putpixel, getpixel functions.

Q3) Attempt each of the following : [4 + 4 + 2 = 10]

a) Explain array of pointers with an example.

b) Compare structure and union.
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c) Find and justify the output of the following program :

void main ( )

{

int i = 4;

while (--i)

{

if (i < = 1)

continue:

printf (“%d\t”,i);

}

}

Q4) Attempt each of the following : [4 + 4 + 2 = 10]

a) Explain break and continue in ‘C’.

b) Write a program to display a decimal number in binary using bitwise
operators.

c) Write a C program to check whether given number is odd or even.

Q5) Attempt each of the following : [4 + 4 + 2 = 10]

a) What is dynamic memory allocation? How is it done in ‘C’?

b) Write a recursive function to compute mn. Use this function to display
the first 10 powers of 2.

c) Explain any two modes of files.

Q6) Attempt each of the following : [4 + 4 + 2 = 10]

a) Explain pointers with different operations.

b) Write a ‘C’ program using structure to accept name, salary, address,
post of teachers and display name and salary with ascending order.

c) What is arc function in graphics?
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Q7) Attempt each of the following : [5 + 5 = 10]

a) Write a C program to find transpose of matrix.

b) What is the purpose of storage class? Explain the storage classes in ‘C’.

Q8)  Attempt each of the following : [5 + 5 = 10]

a) Write syntax of following functions used in graphics :

i) ellipse.

ii) rectangle.

b) Explain do-while with examples.


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[5541] - 102
M.C.A. (Science Faculty) (Semester - I)

COMPUTER SCIENCE
CA-102 : Database Management System

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any five questions.
2) Figures to the right indicate full marks.
3) Assume appropriate data if necessary.
4) All questions carry equal marks.

P3231

Q1) Attempt each of the following :

a) Write a responsibility of DBA. [4]

b) What is Deadlock handling? [4]

c) Explain : [2]

i) Week entity.

ii) Foreign key.

Q2) Attempt each of the following :

a) Explain RAID technology in details. [4]

b) What is lossy decomposition? Explain with suitable examples. [4]

c) What is metadata? [2]
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Q3) Attempt each of the following :

a) Explain mapping cardinality. Explain types of mapping cardinality. [4]

b) Compute (AG)+ with the Functional dependencies given below : [4]

A->B, A->C, CG->H, CG->I, B->H.

c) Explain lock with its types. [2]

Q4) Attempt each of the following :

a) What is canonical cover? State the procedure to compute it. [4]

b) Define the concept of aggregation. Explain with two suitable examples.
[4]

c) Define : commit, rollback. [2]

Q5) Attempt each of the following :

a) Explain normalization in details. [4]

b) What are the disadvantages of file-oriented system? [4]

c) What are advantages of DBMS? [2]

Q6) Attempt each of the following :

a) What is timestamp ordering protocol? State Thomas’ Write rule. [4]

b) Write short note on : [4]

i) BCNF.

ii) ACID properties of transaction.

c) Define : primary key, Data [2]
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Q7) Attempt each of the following :

a) Write a short note on 2 phase locking protocol. [5]

b) What is query language? Explain its any two categories in details. [5]

Q8) Attempt each of the following :

a) Consider the following transactions. Find out any two non-serial
schedules which are serializable to a serial schedule <T1,T2,T3> [5]

   T1    T2    T3

Read(a) Read(c) Read(a)

a:=a-100; c:=c*10; a:=a+a*0.12;

Write(a) Write(c) Write(a)

Read(b) Read(d) Read(c)

b:=b+100; d:=d-1000; c:=c+1000;

Write(b) Write(d) Write(c)

b) ‘Bharat Yatra Company’ has branches situated all over Maharashtra. Each
branch is treated as an independent travelling agency. Each such agency
arranges tours. For each tour they have schedules of buses. Each bus is
allocated a team of workers as drivers, cleaners, helper, conductor, who
are given wages. Passenger’s book the tours by booking a specific
schedule and bus. The agency has many employees working as clerks,
agents, stenos who are given monthly salary. Salaried and waged employee
record is maintained for one year. Each of the tour can have many
schedules based on time of departure and similarly many buses for one
tour but each schedule can have only one bus. Draw an ER diagram
representing this scenario. [5]


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[5541] - 103
M.C.A. (Under Science Faculty) (Semester - I)
CA-103 : MATHEMATICAL FOUNDATIONS

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50
Instructions to the candidates:

1) Solve any five questions out of eight questions.
2) Figures to the right indicate full marks.
3) Use of non-programmable scientific calculator is allowed.

P3232

Q1) Attempt each of the following :

a) For any sets A, B and C Prove that      A B C A B A C    . [4]
b) Determine whether the function f (x) = 3x3 from the set of integers Z to Z

is onto. [4]
c) Define the term Poset. [2]

Q2) Attempt each of the following :

a) Let 2:R R, ( ) 2f f x x   and 2:R R, ( ) 4 3g g x x x    . Find
( )( )fog x  and ( )( )gof x . [4]

b) Let  P R | 4x x    and  Q R|( 1)( 2) 0x x x     . Find P x Q. [4]

c) Let X = {1, 2, 4, 8, 16, 32} and let R be the relation ‘/’, divides on X.
Draw the Hasse diagram of R. [2]

Q3) Attempt each of the following :
a) Compute the truth table of the statement ( )p q p q     . [4]
b) Define the following terms with suitable examples. [4]

i) Permutation.
ii) Cardinality of set.

c) What is the negation of ( )xP x ? [2]

SEAT No. :
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Q4) Attempt each of the following :
a) Give a proof by contradiction of theorem “If n is an integer and 8n + 2 is

odd then n is odd”. [4]

b) Prove that P Q Q P   . [4]

c) Let P( , )x y  denote 'x+ y=0  and U = R. Write truth value of

  U U P( , )y x x y     with justification. [2]

Q5) Attempt each of the following :

a) Find G.C.D. of Polynomials 2( ) 6 9f x x x    and 2( ) 9g x x  .
[4]

b) Find all roots of 4 3 22 12 22 40 0x x x x     . Where roots are in
arithmetic progression. [4]

c) Use Remainder theorem to find remainder when 4 32 3 4x x x    divided
by x – 4. [2]

Q6) Attempt each of the following :
a) If a|b and a|c then show that a|bx – cy for any integers x, y. [4]
b) Write the multiplication table for Z9 (where Z9 - addition modulo 9). [4]
c) Find remainder of 109 when divided by 5. [2]

Q7) Attempt each of the following :

a) Let 
1 2 3 4 5 6 7 8 9
4 5 3 2 1 7 6 9 8


 

 
 

[5]

i) Write   as a product of disjoint cycles.
ii) Write   as a product of transpositions.
iii) Determine whether   is even or odd.
iv) Find order of  .

b) Find g.c.d. of 8699 and 3392 and express it in linear combinations of
8699 and 3392. [5]
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Q8) Attempt each of the following :

a) Solve the following system of equations by Guass elimination method
[5]

2 3 0
3 5 0

2 0

x y z
x y z
x y z

  
   

  

b) Find inverse of matrix 
2 1 1

A = 4 1 3
3 2 1

  
  
  

 by adjoint method. (if exist)

[5]


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[5541] - 104
M.C.A. - I (Under Science Faculty) (Semester - I)

CA-104 : Concrete Mathematics and Graph Theory
(2013 Pattern)

Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Solve any five questions out of eight questions.
2) Figures to the right indicate full marks.
3) Use of non-programmable scientific calculator is allowed.

P3233

Q1) Attempt each of the following :

a) Solve the following recurrence relation 1 27 6 0r r ra a a     with initial

condition 0 18, 6a a   and 2 22a  . [4]

b) Using Kruskal’s algorithm, find minimal spanning tree of the following
connected graph. [4]

c) Explain Koenigsberg Seven Bridge Problem. [2]

Q2) Attempt each of the following :

a) Prove that the edge e of a graph G is an isthmus if and only if e does not
belongs to any circuit in G. [4]

SEAT No. :
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b) Determine whether the following two graphs are isomorphic or not? [4]

c) Draw a Peterson Graph. [2]

Q3) Attempt each of the following :

a) Using Fleury’s algorithm find Euler tour in the following connected graph.
[4]

b) Draw the arboresence corresponding to the following expressions and
write the polish notation. [4]

     2
2 2 1 / 5x y x   

c) Draw a graph whose adjacency matrix is given below. [2]

0 0 2 2 0

0 0 1 2 1

A = 2 1 0 1 1

2 2 1 0 2

0 1 1 2 0

 
 
 
 
 
 
  

.
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Q4) Attempt each of the following :

a) Prove that tree with n vertices has n – 1 edges. [4]

b) Obtain preorder and postorder traversal for the following binary tree.
[4]

c) Fuse the vertices ‘w’ and ‘z’ at point x. [2]

Q5) Attempt each of the following :

a) Define : [4]

i) Complete Graph.

ii) Disconnected Graph and give example of each.

b) Find the remainder when 5133 is divided by 11. [4]

c) Draw any two directed paths from vertex V1 to V3 in the following
graph. [2]



Q6) Attempt each of the following :

a) Find particular solution of the following recurrence relation 12 3n
n na a  

with initial condition a
1
 = 1. [4]

b) Prove that a tree with two or more vertices has atleast 2 pendant vertices.
[4]

c) Define : Cut vertex with example. [2]

Q7) Attempt each of the following :

a) Find the fundamental circuits of graph G with respect to tree T. [5]

b) Encrypt the message ‘HATE ME’ using a Caeser ciphe. [5]

Q8) Attempt each of the following :

a) Explain RSA-cryptosystem. [5]

b) Prove that k
3,3

 is non-planar graph. [5]


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[5541] - 201
M.C.A. (Science) (Semester - II)

CA-201 : Data Structures

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any five of the following eight questions.
2) All questions carry equal marks.
3) Figures to right indicate full marks.

P3235

Q1) Attempt all of the following : [4 + 4 + 2 = 10]

a) What is stack? Explain its applications.

b) What is circular queue? Explain its operations.

c) Define the terms :

i) Spanning tree.

ii) Inorder.

Q2) Attempt all of the following : [4 + 4 + 2 = 10]

a) Sort the following data using quick sort.

25, 35, 19, 9, 46, 70, 49, 23, 78, 12, 95

b) Evaluate following postfix expression using stack :

AB + CD –

Consider A = 7, B = 3, C = 4 & D = 10

c) Define :

i) Data Structure.

ii) Linked list.

SEAT No. :
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Q3) Attempt all of the following : [4 + 4 + 2 = 10]

a) Write a ‘C’ function to implement doubly linked list.

b) Find Adjacency list for following graph.

c) Define term :

i) Sibling.

ii) BFS.

Q4) Attempt all of the following : [4 + 4 + 2 = 10]

a) Explain insertion sort with an example.

b) What is Hashing? Explain it in detail.

c) Define :

i) Prefix.

ii) Postfix.

Q5) Attempt all of the following : [4 + 4 + 2 = 10]

a) Explain graphically, various situations to insert an item to circular linked
list.

b) Define sorting. Which method is more stable sorting and why?

c) Define the terms:

i) Adjacency List.

ii) Adjacency Matrix.
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Q6) Attempt all of the following : [4 + 4 + 2 = 10]

a) Convert infix expression to postfix expression using stack :

 A B C/ D E F* * 

b) Write a ‘C’ function to display singly linked list and delete last node
from singly linked list.

c) Define the terms :

i) Complete binary tree.

ii) Degree.

Q7) Attempt all of the following : [5 + 5 = 10]

a) Find critical path for following graph.

b) Construct AVL tree for the following data :

22, 33, 12, 10, 6, 2, 44, 3, 24, 23

Q8) Attempt all of the following : [5 + 5 = 10]

a) Construct BST for following data. Show all steps.

Insert (27, 6, 36, 8, 12, 18, 30, 33)

Delete (8, 6)

b) Compare stack and queue.


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[5541] - 202
M.C.A. (Science) (Semester - II)

CA-202 : Theoretical Computer Science

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any five of the following eight questions.
2) Neat diagrams must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4) All questions carry equal marks.

P3236

Q1) Attempt all : [4 + 4 + 2 = 10]

a) Construct DFA to accept all strings over {a, b, c} which is having
substring ‘bca’ and ending with ‘ab’.

b) Construct FA from given regular expression [01 + 10]* + 0 (01*)*.

c) Define any two types of TM.

Q2) Attempt all : [4 + 4 + 2 = 10]

a) Convert the following grammar into GNF :

S AB|BA

A SB |a

B aA|b





b) Check whether L : {0p | p is prime} is regular. Justify your answer.

c) Give the tuples of PDA.

Q3) Attempt all : [4 + 4 + 2 = 10]

a) Construct NFA for regular expression :

10 + (0 + 11) * 0 * 1

b) Construct PDA for L : {0n1m2 n+m | n, m  1}.

c) State any ‘2’ properties of regular sets.

SEAT No. :
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Q4) Attempt all : [4 + 4 + 2 = 10]

a) Construct PDA for given CFG

S aAA

A aS/bS/a




b) Construct Moore Machine equivalent to following Mealy Machine.

c) Define :

i) Proper sufix.

ii) Proper prefix.

Q5) Attempt all : [4 + 4 + 2 = 10]

a) Construct tuning machine accepting language :  i i+2L: 0 12 |i 0 .

b) Rewrite following grammar by eliminating

 – productions : S AB

A SA|BB|bB

B aA|b|



 

c) Define finite Automata.



[5541]-202   3

Q6) Attempt all : [4 + 4 + 2 = 10]

a) Construct Mealy Machine to convert each occurance of substring 101
by 100 over alphabet {0, 1}.

b) Minimize the following DFA.

c) Rewrite following grammar by eliminating

 – productions : S PQR|aPbQ

P bRS

Q PQc|PR

R






Q7) Attempt all : [5 + 5 = 10]

a) Write short note on an Chomsky Hiearchy.

b) Construct T.M. for  n n m mL= a b c d | n,m 0 .

Q8) Attempt all : [5 + 5 = 10]

a) Write short note on properties of CFL.

b) Write short note on properties of context free languages.


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[5541] - 203
M.C.A. (Science) (Semester - II)

CA-203 : Object Oriented Programming C++

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Answer any five questions out of eight.
2) Figures to right indicate full marks.

P3237

Q1) Attempt all : [4 + 4 + 2 = 10]

a) Explain compile time polymorphism.

b) Briefly explain friend function with its characteristics.

c) List operators which can not be over loaded with friend function.

Q2) Attempt all : [4 + 4 + 2 = 10]

a) Define inline function. What are its limitations?

b) What are different modes of files.

c) State data types in C++.

Q3) Attempt all : [4 + 4 + 2 = 10]

a) Write ‘C++’ program to accept person’s information and display it.

b) Differentiate between function overloading and over-riding.

c) State different access specifiers.

SEAT No. :
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Q4) Attempt all : [4 + 4 + 2 = 10]

a) Write a C++ program to overload << and >> for class string.

b) Write a C++ program which read and write a character from a specified
file.

c) Define : file pointers.

Q5) Attempt all : [4 + 4 + 2 = 10]

a) Explain Hierarchical Inheritance with example.

b) Write a C++ program to print and check given number is prime or not.

c) What is dynamic memory allocation?

Q6) Attempt all : [4 + 4 + 2 = 10]

a) Write short note on template.

b) Explain concept of Abstract class with an example.

c) Identify errors in program code -

class B

{ int x, y ;

public

void B (int a = 0, int b)

{ x = a, y = b;}

void display (  )

{     Cont << x << y; }};

void main (  )

{

B * ptr;

ptr   display (  );

}
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Q7) Attempt all : [5 + 5 = 10]

a) What is the purpose of forward declaration of a class.

b) Write a program to overload function to add two integers, two floats and
two arrays.

Q8) Attempt all : [5 + 5 = 10]

a) Give any two ways to check the success or failure of a file open operation.

b) Explain type conversion from basic to class type with example.


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[5541] - 204
M.C.A. (Science Faculty) (Semester - II)

CA-204 : COMPUTER NETWORKS

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) Attempt any five questions.
2) Figures to the right indicate full marks.
3) Neat diagrams must be drawn wherever necessary.

P3238

Q1) Attempt all of the following : [4 + 4 + 2 = 10]

a) What are components of LAN? Explain in brief.

b) Explain two types of multiplexing.

c) What is flow control? Why it is needed?

Q2) Attempt all of the following : [4 + 4 + 2 = 10]

a) What are characteristics of Line coding?

b) Write short note on framing in data link layer.

c) Define star and bus topologies.

Q3) Attempt all of the following : [4 + 4 + 2 = 10]

a) Compare ISO-OSI and TCP/IP reference models.

b) Explain CSMA/CD in detail.

c) State any two uses of bridges.

SEAT No. :
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Q4) Attempt all of the following : [4 + 4 + 2 = 10]

a) Define Computer Network. State goals and need of computer network.

b) What are functionalities of transport layer?

c) Differentiate between IP address and port number.

Q5) Attempt all of the following : [4 + 4 + 2 = 10]

a) Construct CRC message for a given bit stream 110010101 and generator
polynomial x4 + x2 + 1.

b) What is switching? Explain any two types of switching.

c) Define virtual circuit.

Q6) Attempt all of the following : [4 + 4 + 2 = 10]

a) Write short note on gateways.

b) Explain architecture of wireless LAN.

c) Give structure of WWW.

Q7) Attempt all of the following : [5 + 5 = 10]

a) Write a short note on simplex stop and wait protocol.

b) What are properties of routing algorithm?

Q8) Attempt all of the following : [5 + 5 = 10]

a) What is domain name system?

b) Explain HTTP and FTP in detail.


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[5541] - 205
M.C.A. (Science) (Semester - II)

CA-205 : ADVANCED DATABASE MANAGEMENT SYSTEM

(2013 Pattern)
Time : 3 Hours] [Max. Marks : 50

Instructions to the candidates:
1) All questions carry equal marks.
2) Attempt any five out of eight questions.

P3239

Q1) Attempt all : [4 + 4 + 2 = 10]

a) Explain ORDBMS with its features.

b) Explain spatial database model.

c) What is mean by object attributes?

Q2) Attempt all : [4 + 4 + 2 = 10]

a) Explain multimedia queries.

b) Explain data replication in details.

c) Define : Class.

Q3) Attempt all : [4 + 4 + 2 = 10]

a) Explain parallel database architecture.

b) What are advantage of OODBMS?

c) State Authentication.

Q4) Attempt all : [4 + 4 + 2 = 10]

a) Explain MAC in details.

b) Write short note on Firewall.

c) What is Object Model?

SEAT No. :

P.T.O.
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Q5) Attempt all : [4 + 4 + 2 = 10]

a) What is fragmentation? Explain it.

b) What is Inter-query parallelism?

c) What are characteristics of Mobile Computing.

Q6) Attempt all : [4 + 4 + 2 = 10]

a) Explain in detail threats of database security.

b) Consider relation company (cno, caddress, city, cname, turnover).
Following is set of simple predicate defined over company

address = “Nashik”, turnover   2,50,000?

perform Horizontal fragmentation.

c) Define - time stamping.

Q7) Attempt all : [5 + 5 = 10]

a) List and explain key elements of parallel database processing.

b) Differential ODL and OQL.

Q8) Attempt all : [5 + 5 = 10]

a) Write short note on key elements of Parallel Database Processing.

b) Consider following DWFG.

Check if deadlock exists in system. If so, find out sites involved in
deadlocks.


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