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INSTRUCTIONS TO CANDIDATES:
1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each.
2. SECTION-B contains FIVE questions carrying FIVE marks each and students have to
attempt any FOUR questions.
3. SECTION C contains THREE questions carrying TEN marks each and students have to
attempt any TWO questions.

Q. Question Course | Bloom’
No. Outcome | s Level
SECTION-A
Answer briefly:
a. Define Data Structure and name one linear and one non-linear CO-1 L1
data structure.
b. | Demonstrate Circular linked list with the“help of a diagram | CO-I1 L2

storing values
5,10, 15, 20, 25.

c. | Which asymptotic notation represents the upper bound of an | CO-2 L1
algorithm?

d. | Contrast and compare between time complex1ty and space CO-2 L2
complexity. ; ) :

e. | What is traversal in data structures‘7 CO-3 L1

f. | Differentiate between B-Tree and B+ Tree.(any two). CO-3 L2

g. | Define the working principle of binary search with example. CO-4 L1

h. | Explain one method used to resolve collisions in hashing with | CO-4 L2
a simple example.

i. | What is a directed and undirected graph? Give an example. CO-5 L1

1 Explain the four applications of Depth-First Search (DFS) in| CO-5 L2
different domains.

SECTION-B

2. | Identify how Linear Search and Binary Search works, and CO-1 I'3
analyze their efficiency in different scenarios.

3. | Develop an algorithm to insert an element into a stack in which | CO-2 1.3
the stack is implemented as linked list and explain all steps.

4. | Explain how the circular queue is different from linear queue. | CO-3 £S5

Construct an algorithm for insertion and deletion operations of
circular queue.

5. | Solve the following array using Heap Sort with step by step CO-4 L4
diagram and algorithm. :

12,11,13.5,6,7..15.3.9
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6. | Explain Graph data structure with its types and discuss its| CO-5 L5
advantages, disadvantages, and applications.

SECTION-C

7. | Solve the following: - CO-1 L4
(i) F(n) = 6993 (for upper bound)

(i)  F(n)=1001n2+100n +10 ((for lower bound)
(iii)  F(n) =2n’+4n +5 (for upper bound)

(iv)  F(n) = 6*2" + n> = ©(2") (for tight bound)

8. | Develop and explain an algorithm to insert a new node at the | CO-3 L3
correct sorted position in the given singly linked list:
101 — 104 — 110 — 115 — NULL and insert ITEM-108

9. | Determine the step by step DFS traversal of the following graph | CO-4 L5
starting from vertex A with algorithm and also give any 2
applications of DFS.

Note: Disclosure of identity by writing mobile number or making of passing request on
any paper of Answer Sheet will lead to UMC against the student.
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