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Note: Attempt all Sections. In case of any missing data; choose suitably.
SECTION A
1. Attempt all questions in brief. 02x7=14
Q Question CO | Level
no.
a. Give the formula for calculating the address of an element in a 2D array stored in | 1 K1
Row Major Order.
tfad gu™ w9 (Row Major Order) T Tugd U fgfarta woft (2D array) T foddt
T &1 Ul (address) T H &1 G fRau|
b. | List any four built-in data types in C. 1 K1
C ¥ 9R 3faffed Se1 UsRI &t gt s
c. Convert the function f(n) = 5n” + 2n + 3 to Big-O notation. 1 K2
WaRM f(n) = 5n’+ 2n + 3 DI fSF1-3f] Y (Big-O notation) H IRafid Hifom|
d. | What are the conditions to check if a queue is full orrempty using an array? 4 K2
W HT YA Hd gU felt & (queue) & T (full)y a1 Rad (empty) B Bt ST
B o FT
e. Differentiate between Stack and Queue. 1 K2
R AR T F § 3R P
f. What is the basic difference between-linear search and binary search? 2 K2
P WIS 3R AL Wl & ofid Ja 3R 1 82
g. | What is a complete binary tree? Give an example. 3 K2
ool a1 ¢t R B2 U IaTexul ifor |
SECTION B
2. Attempt any three of the following: 07x3=21
a. | What is algorithm efficiency? Write an algorithm to find the maximum in an array | 2 K3

and compute its time complexity.

TENREH B T&dT (efficiency) FT Blat 87 fHdh W H if¥HIH A (maximum)
Qo & fau e Q?‘"ﬁﬁaﬂ ﬁr@q 3R I GHY Sifeerd (time complexity) ITd
& @Q I

b. | Differentiate between merge sort and heap sort based on space complexity. 2 K2
WY HIEfRIST &b SITYIR UX Merge Sort GhTHeap Sort T 3faR Farsy|
c. | Explain the quick sort algorithm /with“its partitioning logic. Sort the array [10, 7, 8, | 2 K2
9, 1, 5] using quick sort and show recursive steps.

e Tic TANNCGH P 3P [AUTSH (partitioning) TP & TTY JHATST | fovep Tre
BT I B LW [10, 7, 8, 9, 1, 5] B Wi HITT R GRIGT (recursive)
R fgEmsu|

d. | Explain the concept of data structures and describe their importance in organizing, | 5 K2
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managing, and storing data efficiently.

$CT TWRR DI Yoo &I AT 3R ST I HRAAad TR B,
Teifd P Td SR B | $HP! Al &bl quid Piforg|
e. | Describe adjacency matrix and adjacency list representations of graphs. Construct | 3 K3
both for the following graph:

Vertices: A, B, C, D

Edges: A-B, A-C, B-D, C-D
UH o TSol! ﬁﬁﬁm (Adjacency Matrix) 3R TSt fore (Adjacency List)
3T BT quH Hitore | FARfRad e & fog a1 snarae s S|

Vertices: A, B, C, D
Edges: A-B, A-C, B-D, C-D

SECTION C
3. Attempt any one part of the following: 07x1=07
a. | Write a recursive function to compute the Fibonacei series up to n terms. Also, | 4 K3

implement the same using iteration. Discuss trade-offs.

n TSI g fhaT=dt Juft U %A & forg Uk GoRTadf (recursive) HaRH fafau|
P IIY-A1Y F81 BT TRIGA (iterative) AT F o A0 oW <=1 fafdai &
d19 aTH-81H & =i By
b. | Explain different types of binary: trees: 3 K2
e Strictly binary tree
e [Extended binary tree
Include examples and diagrams.

CIERMEACACIRER CANEIRSEEIEY

. &fﬁﬁ?ﬁ CIERR a (Strictly Binary Tree)

o U RIS dl%"h?l _gpf (Extended Binary Tree)
Iargul 3R fAl wfgd auiH Sifo)

4. Attempt any one part of the following: 07x1=07

a. | Explain the concept of Abstract Data Types (ADT) with an example. How do ADTs | 5 K2
help in software development?

USICaT Sl TRY (ADT) P YheUHl H1.UF IaIaul Afgd TS| JieaR
f3%T & ADT ¥ TSR UgRI® il &, T Hifom|

b. | Explain hashing with an example/ Suppose a hash table of size 10 and the hash | 2 K3
function is h(key) = key % 10. Insert the following keys: 21, 31, 41, 11. Show how
collisions are handled using linear probing.

SfRITT ) T IATERI Wigd FHSY | HIF AN &% Cod 1 3THR 10 § 3R 8
TaRH §: h(key) = key % 10 THRIIRIT HIOMT (keys) SIAT: 21, 31, 41, 11 THIG
(collisions) P AR UifeiT (Linear Probing) T SYGRT Wﬁgﬂmw
|

b
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5. Attempt any one part of the following: 07x1=07
a. | Convert the following infix expression to postfix and evaluate it using a stack: 1 K2

Infix: (5+6) * (7 - 2)
fofaftaa sfteaq (Infix) o B URefhaT (Postfix) H TRafdd HIE 3R
X H BT ITANT HRh IHD] e DIToTT:

Infix: (5 +6) * (7-2)

b. | Explain Priority Queue with real-life examples. How is it different from a standard | 4 K3
queue?
YRR & (Priority Queue) P ARATdD Sitd- & IaIe0N igd YR
6. Attempt any one part of the following: 07x1=07
a. | Explain polynomial representation using linked lists. Represent the polynomial 4x> + | 4 K3

3x + 5 using a linked list and write code for display.

fofers forRe &1 IUTNT B TgUS (Polynomial) HI G-I 1 fafe THATST | IgUe
4x3 + 3x + 5 B foigs fore & =0 # Ui HIOE auT 39 UGRd (display) B
¥ fe wrs fafau|

b. | Describe the process of inserting nodes into'a binary search tree (BST). Insert the | 3 K3
following values into a BST and show its structure:
Values: 50, 30, 20, 40, 70, 60,780.
TR 9 <1 (BST) H e AT (insert) B P UfehdT BT qUH HIfoTg)
IGLINIEER] Al 1 BST A gfRferd ﬁﬁrq 3R Eﬂﬁ AT (structure) W'TE'Q:
HI (Values): 50, 30, 20, 40, 70, 60, 80.
7. Attempt any one part of the following: 07x1=07

a. | What is a circular linked list? How is it different from a linear linked list? Write a | 2 K3
function to traverse a circular linked list.

R fofas foRe (Circular Linked List) T8I 82 I8 U ¥RI® (Linear) foids
fore ¥ forg TR i gl 52 Te HharH fIfey St wdher foids foe &1 gad
(traverse) B

b. | Explain radix sort with a numerical example. Sort-the array [170, 45, 75, 90, 802, 24, | 2 K3
2, 66] using radix sort and show digit-wise passes:

mﬂ'l_c;(Radlx SOn)ﬁWWWH%HW@IQ%WO 45,75,
90, 802, 24, 2, 66] B ASA T B ITINT B gY Fl¢ i 3R TP 3i.
STYTRT U (digit-wise passes) Pl ERUEY




