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Note: Attempt all questions as directed. Internal choice ts indicated. 

Ql An~er any four of the following questions:-
(46=20) 

'--,,a-J Write a C Program/algorithm to implement two stacks using a single array. 

I..\ /Why Binary Search algorithm is more efficient that linear sea~ch? Depict your answer 

~ :ith suitable example? Mention the time complexity level of two algorithms 

c) Write the routine to convert a singly link list into circular link list. How can you check 

weather the circular queue is empty and full. 

d) What is hash table? What are the properties of hash function? Explain midsquare 

hashing function . 

c) Write a program in C to check a particular sub string is present in a given string or not? 

lf found print its location 

t'\ /evaluate the following postfix expression step by step using the algorithm 

\,__/ ~ B C * I C D * + C B * -, where A=6, B=2, C=3 and D=4 · 

g) Elaborate M way search tree. Write the value of max children, min children, min keys, 

max keys of a node if order of tree is 6. Compare B trees with B+trees. 

h) Given Prefix expression: ABLMKNPQ and Infix expression: LBMANKQP. Draw the 

tree 

~ all the passes using quick sort for the following list 54,26,93,17,77,31,44,55,20 

j) Show the structure of the binary search tree after adding each of the following values in 

that order: 10, 1, 3, 5, 15, 12, 16. What is the height of the created binary search tree? 

'\'"l - \ ~ UNIT-I 
~ ~ow a linked list can be used to represent a polynomial 5x3 +4x2 +3x+2? Give an 

algorithm to perform addition of two polynomials using linked list 

b) Write a function in C is to find the middle of the singly linked list. If the number of 

~ nodes are even, then there would be two middle nodes, so return the second middle 

node. 

Q3 a) 
b) 

OR 
Formulate an algorithm that detects and removes a cycle in link list. 

Given a linked list and two integers Mand N. Write a function in C such that you retain 

M nodes then delete next N nodes, continue the same till end of the linked list. Eg. 

Convert 1,2,3,4,5,6,7, 8 to 1,2,5,6 ifM=2 and N=2 

UNIT-II 

What do you know about B-trees? Write the steps to create a B-tree. Construct a B-trce 

of order 4 and insert the values 34, 45, 98, l, 23, 41, 78, I 00, 234, 122, 199, J 0, 40. 

(S) 

(5) 

(5) 
(5) 

(S) 

P.T.O. 



h) 

Q5 n) 

b) 

Q6 a) 

b) 

t-2-l 

Di~-.:-us~ the pro~rttc~ and characteristics of a ma,-hc:1p and J min-heap. Expl~in how 

hearil) opt:ratt0n:- i;nsurc that these prorcrrics arc maintained during insertion and 

deletion vperations Pro, idl.' e,amplcs illustrating the construction of both max-heaps 

th")m a gi\ en arr..1:, t'f dcmcnb. 
OR 

\\ rite a function m C for heap sort using heap. 

C0mpare ~ YL trees ,, ith binat) ~e. Construct an A VL tree by inserting following 

elements one b:, one and count the total number of left and right rotations after inserting 

aH the elements l 6. 2'. 9. 11. 36. 54, 8 L 63, 72. 78 

UNlT-IIT 

Ex.plain the concept of breadth-first search (BFS) m graph traversal. Develop an 

aJgorthim for breadth-first search (BFS). 

De, elop an algorithm for Warshall's algorithm to compute the shortest distances 

bemeen all pairs of, ertices in a" eighred directed graph. 

~ OR 

Q- aV Compute the ~finimum Spanning Tree and its cost for the following graph using Prim's 

Algorithm. Indicate each step clearly. · 

~ ~2 

\ /.0~ , 

~~ ~ 0 
~xplain the concept of topological sort for the following directed acyclic graph (DAG). 

Q8 a, 
bJ 

09.,,A 
b) 

UNIT-IV 

Write a program in C that merges content of two files into a third file. 

Explain the concept of polyphase merge and how it differs from conventional merge 

sort afgorithms. 
OR 

Explain hov. sequential file access differs from indexed file access. 

Consider mserting the keys J 0, 22, 31, 4, 15, 28, 17, 59, 88 into a hash table with m= l I 

slots using open addressing with primary hash function h I (k)=k mod m. Illustrate the 

inserting of these keys using linear probing, using quadratic probing with cl= I and 

c2=2 and using double hashing with h2(k)= 1 + (kmod(m-1)) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 
(5) 

(3) 
(7) 
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END TERM EXAMINATION 
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Time: 3 Hours Maximum Marks: 60 
Note: Attempt all questions as directed. Internal choice is indicated. 

Ql 
Attempt any four out of the following: (4x5=20) 

.___{arr Generalization and Specialization in UML. 
(b) Draw the System Sequence diagram for Online Ordering System. t~ Designing the data access layer 

'.J>LI Testing strategies 
~~ Draw the deployment diagram for Hotel Management System. ~ / 4+ 1 view architecture of UML. 
~ Draw the use case diagram for Online Ordering system. 

/ UNIT-I 
~ Draw and explain the Rational Unified Process. Draw a comparison between traditional lifecycle v / s the Object-Oriented Model. (10) 

OR 
Q3 System Development is model building. Explain in detail. (10) 

UNIT-II 

lain the Unified Process and Inception phase in detail. Project Monitoring and Control include? 

OR 

What does 
(10) 

QS Draw and explain the requirement model for the recycling machine case study. 
(10) 

UNIT-III 

oVI1ow the analysis model serves as a basis for the design model. Explain by --../ taking example of the recycling machine case study. ( 10) 

Q7 

OR 

Explain the following reusable design patterns: 

(a) 
(b) 
(c} 
(d) 

Singleton 
Iterator 
Adaptor 
Observer 

(10) 

QB. Why is testing required? Explain the various tfPes of tests. Also explain the difference between manual and automated testing. (10) 

OR 

~te short notes on: 

{a) Agile manifesto and Principles 
(b) Lean processes 
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Time: 3 Hours ti ns as directed. Internal Choice is indicated. J Note: Attempt all que=-s_o __ 

th following: · (4x5=20] t Four of e h 
Q 1 Attemp any 1 ·n the pyt on features in brief . 

./ M 4-~ & exp a1 . and 
V J enuon Id 4-~fiers Keywords Statements Expressions, . . 1 . the en u , . , ' 11

) Exp_ am . Python programming language with examples. Variables m . Pyth ? 
... / · the Dictionary m on· d 

,?31) What is th relation between tuples and lists, tuples an r -.✓ i~ Discuss e 

~ dictionaries. f · · Pyth ? D · scuss What are the three types o import statement 1n o~. . 1 • 

j) What are packages? Give an example of package creation 1n Python. 
vii} Write python program to sw~p t~o variables. 

~ 
Q3 

Q4 

~) What is an exception? Explain with few example_s. 
ix) Explain what is meant by namespaces and s<:op1ng. 

Explain the concept of decorators in Python functions. How do decorators 
enhance the functionality of existing functions? [10) 

a) 

b) 

a) 

b) 

OR 
Write a program that generates 5 random numbers in the range 10 
to 50. Use a seed value of 6. Make a provision to change this seed 
value every time you execute the program by associating it with the 
time of execution. (5] 

i) In the following statement, what do >5, >7 and >8 signify.(2.5] 
ii) · print (f ' {n:>5}{n2 :>7}{n3 :>8}') 

What will be the output of the following code segment? 
Name= 'Sanjay' 
Cellno = 9812345678 
Print ( f' {name: 15}:{cellno: 10}) 

[2.5] 

Create a list of tuples Ea h · 
P rice · fl t W . · c tuple should contain an item and its in oa . nte a program t 

1 
. d 

price. o sort tup es 1n escending order by 
Write a program to implern [5] 
Show the output fi 5 ent stack data structure using "list". 
LIFO. or nurnbers to illustrate the stack principle of 

~plain about Basic list Opera~! . (5] 
Functions an'!_.Methods. How are ns, _Indexmg, Slicing, & Built-in List 
access substrings? Positive and negative 

1
·nd· 

· ices used to ~ Describe the principles f [10] 
~u . Ob· . o encapsulati . , ~ 

m ~ect Onented Programming 0 n, inheritance and 
1 

. (____-/ 
· ' po Ymorph1sm 

Q7 Describe about Handling Exe ti.a~ [10) 
ep ons . 

and u~age of the try-except block ~th examples. E:xp! . th 
exceptions. 1n I\rthon for t hin~n e syntax 

ca c g and handling 

{lOJ 

P.T.o. 



/ [-2-) 

~ Describe commo 

Q9 

numpy .reshape()n array manipulation functions in NumPy, such as 
numpy.split() ' numpy.transpose(), numpy.concatenate(), and 

[10] 

Explain series in OR pandas. How to create copy of series in pandas? [10) 

*********** 
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1. Attempt any four of the _o o_wm b t i faced during development. Discuss > u · g questions· - · the 5 Define React and h1ghhght the o s aces 

~ React library and its significanthce.fi t React application using Create React App, 5 rhV'"'nescribe the steps to create e irs 
...__y-, . • R t ·th JSX and React Element as JSX . 

5 
(c) ~~!::'g th:ac dierence between ES6 Classes and stateless functional components. 5 
(d) Describe React state management and state within the _component tree. 
(e) Discuss the concept of templates, interpolation, and directives in Angular. How 5 

are directives used to manipulate the DOM? . . . 
tn Describe the process of handling forms, user input, and form validations m 5 

Angular. Explain how Angular facilitates two-way data binding in form elements. 
' process model. ~ Provide an introduction to Node.js, highlighting its features and the Node.js 5 

(h\ Describe the steps involved in setting up a local environment for Node.js 5 
development. What are the components of the Node.js n.mtime environment? 

\i) Explain the concept of Node.js modules and the types of modules available. 5 
· " Node.js projects. ....__)lY' Discuss the role of Node Package Manager (NPM) in managing dependencies in s 

,_, ~ UNIT- I 
2. ~How does ES6 enhance the manipulation of objects and arrays compared to 5 previous JavaScript versions? Provide examples 

(b_v'Describe the React library and its key features that tnake it a preferred choice 5 ~ for building user interfaces. 

OR. 
3. (a) Elaborate on constructing elements with data and rendering them in the DOM Give examples to justify your answer · 

(b) Develop a react component using the pure React code. The output must be in 5 
form of a table (No DB is required). The table must have the following details· Sr.No., Name, Enrollment Number, Programme, Semester. · 

5 

4

- (a) Examine the principles and considerations involved in desi · 
. UNIT - II 

Exemphfy the process of designing an identifier. gnmg a REST AP!. 5 (b) Develop a module to handle the et ost 

clients, for eve,y type of request Je 'niod j PUt, Patch methods from the 5004 5 
the method in following format: (method: ~a';::~~~U.,~~~) the client the name of 5

· (a) Specify React Router's classification ~1!i th . . 

~Ovide an exposition of Your com h . e integration procedure in detail. 5 
and a suitable illustration. pre ension of JSQN, encompassing its SYnta,c s 

PTO 



[-2-J 

UNIT - III 

6. (a) Depict various forms of data binding in Angular by providing pseudocode 5 

representations for each. 
(b) Given a student data APL Develop angular UI retrieving data using HTIP to 5 

display. 

u~ 
OR 

7.~ ~ompare Synchronous and Asynchronous file system. Justify their application. 5 

... -:. ~plain 
~ Elucidate the concept of templates in Angular. 

UNIT-IV 

8.~ (9-Yi ·nguish between NoSQL and RDBMS databases. Explain 

~ se of each item. 
(b Exemplify the utilization of Query objects in MongoDB. 

OR 

5 

the purpose and 5 

5 

9. Imagine a database structure for student management system and write a 10 

program for connecting to MongoDB from Node.js for displaying records of 

students. 

***************** j 
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C Note: Attempt all questions as directed. Internal Choice is indicated. 

Ql A.tt.empt any four of the following questions:- (4x5=20) 

a) ldentify and explain at least three different types of buying models 

commonly used for display advertisement, highlighting their key 

characteristics and advantages for advertisers. 

l?l Using a case study approach, describe the stages of the consumer decision 

✓ journey for purchasing a high-tech gadget such as a smartphone, 

phasizing the role of digital media in each stage. 

scuss the primary reasons why a company might continu_e to inve~t- in 

., arch engine ads despite achieving a strong orgamc ranki~g, provid1~g 

examples and insights into the strategic significance of paid search m 

digital marketing. 
d) Elaborate on the differences between consumer-initiated and medium­

initiated interaction with digital media, illustrating each with real-world 

examples and discussing their implications for marketing strategies. 

_el pa.mine the critical role of o~line reputatio~ manageme_nt in the context of 

\._/ digital markel:!ng, outlining its key obJectives, strategies, and tools that 

organizations can utilize to maintain a posffive brand image online. 

I) Explain the purpose and significance of display advertising in digital 

marketing, elucidating how it contributes to brand visibility, audience 

engagement, and conversion optimization. 
g) Differentiate between ad networks and ad exchanges in the digital 

advertising ecosystem, analyzing their respective functions, operation 

models, and the benefits they offer to advertisers and publishers. 

h} Provide an overview of various metrics utilized in digital marketing to 

~

easure campaign performance and effectiveness. Include examples of key 

performance indicators (KPis/ for different digital channels. 

• 1) Compare and contrast the use of long-tail and short-tail keywords for 

search engine queries, discussing their relevance, effectiveness, and 

application in search engine optimization (SEO) strategies. 

j) Identify and explain the distinct purposes of Google Ads, Google for 

Publishers, and Google Ads within the broader framework of digital 

marketing 

Q2 :J Define traditional marketing and discuss its key tools. How do these (5) 

tools differ from those used in modern marketing? 

b) Compare and contrast the dotcom and post-dotcom eras in the context (5) 

of marketing strategies. Highlight the major shifts and phenomena 

observed in modern marketing during these periods. 
., OR 

~umerate and elucidate the platforms and techniques commonly (5) 

utilized in modern marketing campaigns. How do these platforms 

facilitate targeted audience engagement? 

P.T.O. 

[-2·] 

~ · f d 'mtal m arketing Id enl:lfy and (5) 
race the origin and evolut:.Jon o 1.,... . · f£ 

_.-_ elaborate on the advantages that digital marketing O ers over 

Q4 a) 

b) 

QS a) 

b) 

traditional marketing methods. 

Discuss various types of emails employed ~ ~igital m~ketg 

campaigns. Provide examples and explain_ the significance O op -m 

email forms in building customer relationsh1ps . . . ketin 

Analyze different types of display ads used m onlin~ mar . g, 

highlighting their advantages and disadvantages in captunng audience 

attention and driving conversions. 
OR 

Illustrate the functioning of programmable digital marketing by 

dissecting the roles of its various components. How does this approach 

optimize marketing efforts for better results? . . 

Examine the ad placement process on Google's search engine. D1scu_ss 

the criteria utilized to calculate the quality score of an ad and its 

implications for campaign success. 

~ a) Describe the characteristics of major social media platforms such as 

P Facebook, Linkedin, Twitter, Instagram, and Snapchat. How can 

businesses tailor their marketing strategies to leverage the unique 

features of each platform? 
b) How does Facebook marketing differ from other forms of digital 

marketing, such as Google Ads or email marketing? Discuss the unique 

"W :::=:sb~.:::~l::::c:Ee:: ,::v::::e:n ::=k and 
~· '"\::Y recruitment purposes? Discuss the role of employee engagement in 

enhancing the company's Linkedln presence. 

_" ~ Comp~e and contrast Twitter marketing with other forms of digital 

\_,/ marketing, such as Facebook or Instagra.m advertising. What are the 
unique features and advantages of using Twitter for marketing 
purposes? 

~~ Discu~s th~ difference ~etween on-page and off-page optimization 

~ , techmques m SEO . Pro':'1de ex_amples of each technique and e..'<-pJain 

how they contribute to rmprovmg a website 's search engine rankings 
and organic traffic. 

(5) 

(5) 

{5) 

(5) 

(5) 

(5) 

(5) 

(5) 

(5) 

~ Explain various SEO tactics used to enhance a website's search engine 

performance. Discuss the role of keyword research, con tent 

optimization, link building, and technical SEO in improving webs.ice 

visibility and driving organic traffic. 

(SJ 

OR 
Q9 a) Introduce social media metrics and their significance in mea suring the (3) 

effectiveness of social media marketing campaigns. Discuss key m.;tiics 

such as reach, engagement, conversion, and ROI , and explam how chev 

b) 
help ~usinesses evaluate their social media performance. • 

Descnbe the fea~res . and functionalities of Google Analyncs and {7) 

Google AdWo_rds m we_~ analytics and digital marketing campaigns. 

How can b~smesses u _~e these tools to analyze \\-ebs.ite trR.ffic , track 

user behavior, and optimize advertising campaigns for bette.r resuhs? ............... 
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