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Carefully read the instructions given on Question Paper,
OMR Sheet and Answer Sheet.
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Question Paper is in English language. Candidate can
answer in English language only.
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There are TWO PARTS in this Module/Paper. PART ONE
contains FOUR questions and PART TWO contains FIVE
questions.
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PART ONE is Objective type and carries 40 Marks.
PART TWO is Subjective type and carries 60 Marks.
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PART ONE is to be answered in the OMR ANSWER
SHEET only. PART ONE is NOT to be answered in the
answer book for PART TWO.
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Maximum time allotted for PART ONE is ONE HOUR.
Answer book for PART TWO will be supplied at the table
when the Answer Sheet for PART ONE is returned.
However, Candidates who complete PART ONE earlier
than one hour, can collect the answer book for PART TWO
immediately after handing over the Answer Sheet for
PART ONE to the Invigilator.
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Candidate cannot leave the examination hall/room
without signing on the attendance sheet and handing over
his/her Answer Sheet to the invigilator. Failingin doing
so, will amount to disqualification of Candidate in this

Module/Paper.
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After receiving the instruction to open the booklet and
before starting to answer the questions, the candidate should

ensure that the Question Booklet is complete in all respect.
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1.1

1.2

1.3

PART ONE

(Answer all the questions, each
question carries ONE mark)

Each question below gives a multiple
choice of answers. Choose the most
appropriate one and enter in the “OMR”
answer sheet supplied with the question
paper, following instructions therein.

(1x10)

Which concept allows you to reuse the
written code ?

Encapsulation
(B) Abstraction
Inheritance

Polymorphism

Out of the following, which is not a
member of the class ?

Static function
(B) Friend function
Constant function

Virtual function

How run-time polymorphisms are
implemented in C++ ?

A) Using Inheritance

(
(B
(
(

~—"

Using Virtual functions

0

) Using Templates

D) Using Inheritance and Virtual
functions

1.4 Which of the following asymptotic

1.5

1.6

notation is the worst among all ?

(A) O(n+9378)
(B) Om?)

(€ no®

(D) 200

Which of the following is an example of
in-place algorithm ?

(A) Bubble Sort

(B) Merge Sort

(C) Insertion Sort

(D) All of the above

How many stacks are needed to implement
a queue ? Consider the situation where
no other data structure like arrays, linked
list is available to you.

(A) 2
B 1
© 3
(D) 4
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1.7

1.8

1.9

1.10

In a circular linked list :

(A) Components are all linked together
in some sequential manner.

(B) There is no beginning and no end.

(C) Components  are arranged
hierarchically.

(D) Forward and backward traversal

within the list is permitted.

What is a full binary tree ?

(A) Each node has exactly zero or two
children

(B) Each node has exactly two children

(C) All the leaves are at the same level

(D) Each node has exactly one or two

children

In a full binary tree if there are L leaves,
then total number of nodes N are :

(A) N =2:L
(B) N=L+1
(C) N=L-1
(D) N=2+«L — 1

For a given graph G having v vertices and
e edges which is connected and has no
cycles, which of the following statements
is true ?

(A) v=e

(B) v =-e+1
) v+l=e
(D) v=e-1

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

Each statement below is either TRUE or
FALSE. Choose the most appropriate one
and enter your choice in the “OMR”
answer sheet supplied with the question
paper, following instructions therein.

(1x10)

Linked lists, stacks, queues and binary trees
are examples of dynamic data structures.

It is not possible to achieve inheritance in
structures in C++.

A stack is a linked-list that can be accessed
from either end.

A node with no children is called ancestor
node.

Binary trees facilitate high-speed searching
and sorting of data, efficient elimination
of duplicate data items, compilation of
expressions into machine language and
many other interesting applications.

The size of lists, stacks, queues and trees
must be determined in advance of using
these data structures to ensure that the
proper amount of memory is allocated for
their elements.

Compilers use stacks to evaluate arithmetic
expressions and generate machine
language code to process the expressions.

In a Binary Tree, a node may have a degree
greater than 2.

Searching is more efficient in B-trees than
in Binary Search Trees.

In DFS, all the nodes adjacent to the
current node are visited first while
performing traversal.
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3.  Match words and phrases in column X with the closest related meaning/word(s)/phrase(s)
in column Y. Enter your selection in the “OMR” answer sheet supplied with the question

paper, following instructions therein. (1x10)
X Y
In a binary tree, for every node the difference
between the number of nodes in the left and right
3.1 |sub trees is at most 2. If the height of the tree is O(log n)
h > 0, then the minimum number of nodes in the
tree is
A method used to remove the elements from a Stack
3.2 |. Queue
is called as
3.3 |The time complexity of merge sort algorithm is 2h-141
3.4 |The time complexity of binary search algorithm is O(n log n)
3.5 |In Binary trees nodes with no successor are called pop()
3.6 To represent hierarchical relationship between H
. ea
elements, Which data structure is suitable ? P
Data structure best suited for efficient )
3.7 |. ) . ] Inheritance
implementation of priority queue is
3.8 |Reusability is possible through Stack
3.9 |Data structure that works on the principle of FIFO Tree
3.10 |Data structure that works on the principle of LIFO Terminal nodes
Doubly linked list
Constructor
Multipointer
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(1x10)

4.  Each statement below has a blank space to fit one of the word(s) or phrase(s) in the list
below. Choose the most appropriate option, enter your choice in the “OMR” answer
sheet supplied with the question paper, following instructions therein.

A. |Insertion Sort B. |Terminalnode | C. [Space complexity
D. |Sorted E. |Private F. |Post-order

G. |Two H. |Multi-way I. |Deleted

J. |Root of the heap K. |Public L. |Unsorted

M. |Time complexity

4.1 Binary Search is the fastest searching methods for records.

4.2 In a heap data structure, the largest element is placed in

4.3 method is optimal because the sorted array is developed without using any
extra storage space.

4.4 The vertex is from the queue when it is visited.

4.5 The B-tree is derived from search trees.

4.6 If anode is a terminal node, then its left child and right child field are filled with

4.7 pointers are used to traverse a doubly linked list.

4.8 In traversal, the root node is visited last.

4.9 refers to the amount of storage the algorithm consumes.

4.10 The member of a class cannot be accessed from outside the class.
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PART TWO

(Answer any FOUR questions)

5. (a)
(b)
6. (a)
(b)
(c)
7. ()

What is a linked list ? What are the
various operations performed on a
single linked list ? Write an
algorithm to insert a node after a
given node in a single linked list.

Explain  different type of
inheritance. Take example of a
University System and differentiate
between multiple and multilevel
inheritance. (8+7)

Explain bubble sort technique along
with its algorithm. Use bubble sort
algorithm to sort the following list
of numbers :

5,1, 12, =5, 16

A square matrix is called symmetric
if for all value of i and j are
ali][j] = alj][i]. Write a program in
C++ to test a given 5*5 matrix is
symmetric or not.

Convert the following infix notation
to postfix notation.

A+ (B*C— (D/E-F)*G)*H
(5+5+5)

Define time and space complexity
of an algorithm. List 3 parameters
on which algorithms can be
compared.

Distinguish between B tree and B+
Tree. Create a B tree of order 5 by
inserting the following elements :

1,12, 8, 2, 25, 6, 14, 28, 17, 7, 52,
16, 48, 68, 3, 26, 29, 53, 55, 45 and
67 (5+10)

Explain Polymorphism, Data
abstraction and encapsulation in
detail.

Write a program in C++ to find
whether a number is prime or not.

Define the graphs. Explain the
adjacency matrix and adjacency
linked list representation of a graph.

(6+5+4)

Differentiate between function
overloading and operator
overloading. Write a code to perform
overloading of operator '+' to add
integer, float, character input.

What is meant by binary search
tree ? Consider a list of 10 elements
as (A=10, 2, 3, 4, 6, 9, 10, 11, 0, 13).
Explain the implementations of
binary search tree using this list.

(8+7)

-00o0-
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