USN

- Time: 3 hrs.

MCS101

First Semester M.Tech. Degree Examination, Dec.2024/Jan.2025

Artificial Intelligence

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONGE full question from each module.

2. M : Marks, L: Bloom’s level , C: Course outcomes.

Mﬂdule -1

M| L C
Q.1 | a. | Distinguish between standardized and real-world problems. Explam each | 10 | L1 | CO1
with examples.
b. | With an algorithm, explain the Best First search. 10| L2 | CO1
“ -
N OR
Q.2 | a. | Describe informed search strategies and explain the A" search algorithm | 10 | L2 | CO1
with an example.
b. | Explain Heuﬁstic function with 8-puzzle problem as an example, and | 10 | L1 | CO1
explain how the accuracy of a heuristic affects the search performance.
; Module — 2 :
Q.3 | a. | With an example, explain the different ways of approaches to knowledge | 10 | L3 | CO2
representation. ; ;
b. | With suitable example, expléin the knowledge representation using frames. | 10 | L3 | CO2
; i OR -
Q.4 |a. | With an example, illustrate the ontologies, its characteristics and | 10 | L2 | CO3
applications.
b. | Interpret the probabilistic reasoning and Baye51an networks to represent the | 10 | L2 | CO3
knowledge in an uncertain domam
B Module — 3
Q.5 | a. | Define and explain the machine learning and its different forms. 10| L2 | CO3
b. Explain the concept of decision tree learning model with an example. 10 | L2 | CO3
| ' Co
OR
Q.6 | a. | Explain the concept of support vector machines and derive the necessary | 10 | L3 | CO3
expressions.
b. | Explain the working of Artificial Neural networks with a neat diagram. 10 | L3 | CO3
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Module — 4
Q.7 | a. | Define the Natural Language Processing (NLP). Mention the three reasons | 10 | L2 | CO4
for computer to use NLP, mention the different language models and
explain any two language models.
b. | Define the term robot, mention the most common tyi)es of robots and | 10 | L2 | CO4
explain the different sensors used for perceiving the world.
OR
Q.8 | a. | Explain the cell decomposition using the randomized motion planmng 10} L3 | CO4
algorithm.
b. | lllustrate the trajectory tracking cormol with reference to the P,PDand PID | 10 | L3 | CO4
controller. .
; _Module-5
Q.9 | a. | Explain the ethical considerations in Al development. 10| L2 | CO4
b. | Tllustrate the fairness andﬁbias in Al algorithm. 10| L3 | CO4
a OR
Q.10 | a. | Interpret the Accountability and transparency in Al systems. 10| L3 | CO4
b. Explainfthé future of Al and its impact on society. 10 | L2 | CO4
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USN | MCS102

" First Semester M.Tech. Degree Examinatiqn; ﬁec.2024/Jan.2025
Data Science and Management

Time: 3 hrs. ) Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full question fmm each module.
2. M : Marks, L: Bloom’s level , C: Course outcomes.

Module— 1 ~ ML cC
Q.1 | a. | What is Data Science? Explain the data science process? 10| L1 | CO1

b. | What is looping functions in R explain with example? Write a MIMO | 10 | L3 | CO1
function to calculate volume and surface area of cylinder.

: OR
Q.2 | a. | Explain SELECT, INSERT, UPDATE, DELETE operatlon in SQL. 10| L2 | CO1

b. | What are the steps to execute a R Script? Write a 'R Script to find the sum | 10 | L3 | CO1
of natural numbers from 1 to 100 use sequence component in R for loop.

Module — 2
Q.3 | a. | Define Rank Null space and Nullity of matrix. Calc,ulatu the Rank of | 10 | L4 | CO2
matrix.
1 2 1
A=|2 4 0
3 6 0

Also state the advantages of finding rank of matrix in data science.

b. | What do you mean by overdetermined and underdetermmed set of | 10 | L2 | CO2
equations explam with example.
Q.4 | a. What is Pseudo Inverse? Explain with example. 10| L2 | CO2
b. | What is Eigen value dccompiosition, explain with example. 10 | L3 | CO2
| ; ’ Module - 3 :
Q.5 | a. | Explain the following: 10 | L2 | CO3

i)  Types of data
i1)  Quantitive data
1) Qualitative data

b. | What is descriptive statistic, explain its commonly used measure ie. |10 | L2 | CO3
measure of central tendency?
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OR
Q.6 What is univariate and multivariate distribution? 10| L2 | CO3
Define hypothesis testing and discuss how to test the assumptions made | 10 | L2 | CO3
regarding a population parameter.
Module—4 |
Q.7 What is Optimization? Explain the types of optimization? 10 | L2 | CO4
List and explain the different problems of data science. 10 | L2 | CO4
OR
Q.8 Explain Gradient (steepest) descent (or) learning rule. 10 | L4 | CO4
Explain nonlinear unconstrained multivariate optimization. 10 | L2 | CO4
; Module -5
Q.9 What is regression and explain its classification types? 10| L2 | CO4
List the different model assessment techniques and briefly explain them. 10 | L2 | CO4
OR
Q.10 Explain logistic regression with example. 10| L2 | CO4
thayf are the different classification techniques explain? 10 | L2 | CO4
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First Semester M.Tech. Degree Examinaﬁ'on, Dec.2024/Jan.2025
Data Structures and Algorlthms for Problem Solving

MCS103

USN

Time: 3 hrs. w ¥ Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.
2. M : Marks, L: Bloom’s level , C: Course outcomes.

Modu“l,e'-,-l M|[L][ C

Q.1 | a. | Discuss two models of search trees'with suitable examples. 10| L3 | CO1
b. | How do you convert trees into Lists? Explain. ' 10| L2 | CO1
- »0R :
Q.2 | a. | Explain about Balanced Search Tree. o 10| L2 | CO1
b. | Briefly explain Red-Black Trees. A T 10| L2 | CO1
.. __Module -2

Q.3 | a. | Discuss about Range—Countmg and the semi-group model in detail. 10| L3 | CO2
b. | Summarize Kd- TreES and Related structures S 10| L3 | CO2

A OR
Q.4 | a. | Explain abcaut Trees for the union of 1ntervals and trees for sums of | 10 | L2 | CO2

weighted interval.
b. | Discuss orthogonal Range trees Wlth sultable example. 10| L2 | CO2

Module - 3
Q.5 | a. | Explain Double-Ended Heap structures and multidimensional heaps. . |10 | L2 | CO3
b. | Write about heaps of optimal.complexity. 4 : |10 L2 | CO3
OR
Q.6 | a. | Discuss Heap-ordered Trees and Half ordered Trees. 10| L2 | CO3
b. | Define Heap. Explain, how changing keys in heaps. 10| L2 | CO3
/ Module.— 4 §

Q.7 | a. | Write Bellman-Fo Algorlthm and explam with suitable example. 10 | L2 | CO3
b. | Discuss smgle source shortest paths in'a DAG with exam le. 10 | L3 | CO3

“OR
Q.8 | a. | Write and-explain Johnson’s algomthms for sparse g iphs. 10 | L3 | CO3
b. Explam the Representation { Polynomials. 10| L2 | CO3

Module -5

Q9 |a. What is String Matching A gor1thm‘7 Write: Nalve Strmg Matching. 10 | L4 | CO3
b. |° 1 ] 10 | L4 | CO3
Q.10 | a. er-Mo 10 | L3 | CO3
b. ¢ matching with finite automata. 10 | L3 | CO3
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USN MCS104E
First Semester M.Tech. Degree Examination, Dec.2024/Jan.2025
Software Engmeermg
Time: 3 hrs. Max. Marks: 100
C
Q1 |a Co1
a neat diagram.
b. | Explain the following soﬂware“ 10| L2 | CO1
(i) Requirements elicitation ~
(i) System design an
OR
Q.2 | a. | With a neat sketch explam the followinguse.case diagram, class diagram, | 10 | L2 | CO1
interaction, state machme and activity diagram.
b. | Explain the pTOJect communication,concepts in software engineering. 10| L2 | CO1
Module — V
Q3 |a Brleﬂy explam requirements ¢ ehcltatlon concepts m object oriented soﬁware 10| L2 | CO1
engineering.
b. | Explain managing requifement elicitation in software engineering:, | 10 | L2 | CO1
Q.4 | a. | Listout and explam concepts of analyms in software engmeermg 10| L2 | CO1
b. Explam the managing of analys in-detail. 10| L2 | CO1
: #% ' Module -3 .
Q5 |a. Expiam the concept of system design with ar 10| L2 | CO2
b. 10 | L2 | CO2
Q.6 |a. 10 | L2 | CO2
(1) Identifying and storing
(i) Identifying services ..
(iii) Providing aceess control
b. 10 | L2 | CO2
(11) Cor_mnumcatmg over system design
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Module — 4
Q.7 | a. | What is delegation? Explain the Liskov substitut; inciple and | 10 | L2 | CO2
delegation and inheritance in design patterns.
b. | Explain interface specification concepts in object d”és@;gn. 10 | L2 | CO2
OR
Q.8 | a. | What is transformation in mapping? Explain the transformation that 05| L2 | CO2
during object design and implementation activities.
b. | Explain the following: (i) Mapping' %cepts (ii) Refactoring " 05| L2 | CO2
¢. | Explain managing implementation. in object design. 10 | L1 | CO2
; Module - 5
Q.9 |a. | What is software maintenance? List out the factors that mandate the | 10 | L1 | CO2
change. o
b. | List out the Lel}m¢ ’s law of system lution and types of software | 10 | L1 | CO2
maintenance:,
Q.10 | a. 10 | L1 | CO2
b. | What is software conﬁguﬁra’“tioﬁr management? and explain sqf}waﬁé 10 | L1 | CO2
configuration management functions. TR
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Time: 3 hrs. Max. Marks: 100

M| L C
Q.1 |a. 10 | L3 | CO1
b. 05| L2 | CO1
c. 05| L1 | CO1

Q.2 | a. | What is an object in IoT‘? Explam the character1st1cs nd classification of | 08 | L1 | CO1
objects in JoT. .

b. | Discuss the typical requlrements of distributed control M2M. 08 | L3 | CO1

c. | With respect the’M2M communication, explam traffic flow management | 04 | L3 | CO1
system in 01ty automatlon

Module -2
Q.3 | a. | Explain w1th bIock diagram M2M in.3 GPP architecture. 10 | L2 | CO2
b. | Write a shortmhote along with neat sketch: 1) Smart card _#i1) 10| L1 | CO2
OR

Q.4 | a. | List out main features of coap. Explain the request / .response model used | 10 | L2 | CO2

b. 10| L2 | CO2
Q5 |a. 12 | L2 | CO3
b. 08| L1 | CO3
Q.6 |a. 10| L3 | CO3
b. 10 | L2 | CO3
Q.7 | a. Explaln smart hghtmg IoT system. g 10 | L2 | CO4
b. erte a program in Python for controller native service for smart parking | 10 | L2 | CO2

Q.8 | a. | Briefly explainthe ToT for Agrlcultuﬁ”"kiy." 10 | L2 | CO4

b. | Write a program in Python fori controller native service for home | 10 L3 | CO4
instrusion detection @

~ Module -5

Q.9 | a. | Write a short note on : 10 | L2 | COS

i) Hadoop Map Reduce Programmmg Model  ii) Hadoop cluster set up

b. | Discuss the role pf “pache Hadoop and Apache spark in data analytics for | 10 | L3 | COS

IoT.
OR
Q.10 | a. | What are Varxous high level tools for data analysis supported by apache | 10 | L1 | COS
spark? Explain briefly.

(((((

b. | What is Hadoop YARN? Explain the key components of YARN. 10| L2 | COS




