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Abbreviations used in this document

[AEC Ability Enhancement Course
AID Artificial Intelligence and Data Science
CIE Continuous Internal Evaluation
ELC Experiential Learning Course
ESE End-Semester Examination
HSSM | Humanities Social Science & Management
Hrs Hours
ISE In-Semester Examination
L Lecture (Theory)
MDM | Multidisciplinary Minor
MIT Maharashtra Institute of Technology
NEP National Education Policy 2020
OEC Open Elective Course
OJT On-Job Training
P Practical
PCC Program Core Course
S3 Semester -I11
S4 Semester -IV
T Tutorial
TA Teacher Assessment
UG Under Graduate
VEC Value Education Course
VSEC | Vocational and Skill Enhancement Course
WEF With Effect From
Wk Week
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Sceond Year B, Tech (Artificial Intelligence and Data Science) SyHabws Stracture
WEF 2024-25 (NEP 2020 Based Curriculum)

Semester-II1
Course sZ 2 ESE
:r. Cate- CCOUEZe Course Title L|T|P 2 % ?;’. IiE I_SI;E CIE| TA / Total
% | gory ° Szl O Oral
Orientation Program (2 Days)
] PCC ATD201 Discrete Mathematics 3 )-| -3 |3 |15]) 15 10| 10 50 100
2 | PCC | AID202 Data Structures 2 |- -|2|2]15]15[10]10] 50 | 100
Artificial Intelligence and | , g
3 pPCC AID203 Knowledge Representation| - 2 2 15 15 | 10| 10 50 100
4 | MDM | AaD211 Linear Algebraand |, | | | 5 | 5 | 15| 15 [10] 10 | 50 | 100
Transforms
(JECR L Open Elective
5 | OEC TO m g 3 |- -|3]3|15]|15/|10]10]| 50 | 100
OEC241F 2 ha
Engineering Economics
HSM201/ and Management
6 | HSSM | Homoon / Innovation and oF ks Sl o BB AR Rl B SR
Entrepreneurship
VEC201/ | Universal Human Values/
7 | VEC | vEc202 | EnvironmentalSwdies | } || 2|3 [ 2| - |10] - |1 iy 22
8 | ELC | ELcpp | CommumityBngagement |\ | | 4 gl | f Cf o |25 | - | 25
Project
9 | OEC | SEMZ2Z Seminar sl=l 22| - =] - 25
10 | pcc | AID223 B = -2 21| -] -|-]25]|25] s0
Laboratory
Artificial Intelligence and
11 PCC AID224 | Knowledge Representation| - | - | 2 | 2 | 1 - - - | 25 25 50
Laboratory
S3 15| - (12 |27 (21| 75 | 95 | S0 | 180 | 300 700
Open Elective-1 Course Basket:
Course Course Title Name of Department S Seminar
Code offering the Course (SEM222)
OEC241A | Introduction to Sociology Basic Sciences & Humanities Seminar to be
OEC241B | Technology for Rural Development Civil Engineering prepared and
OEC241C | Professional Ethics and Corporate Social Responsibility | Civil Engineering presented on the
OEC241D | Constitution of India Electrical Engineering topics related to
OEC241E | Electrical, Fire and Vehicle Safety Electrical Engineering course opted as
OEC241F | Emotional Intelligence Mechanical engineering Open Elective -1.
As per the NEP 2020 guidelines, Honor Degree courses are offered by Department (Major Disciplize), whereas
the Minor Degree courses (referred as Double Minor) are offered by another department. Honor Degree or
Double Minor Degree is Opnonal The students those who fulfills the eligibility norms can enroll for it. The
course curriculum and guidelines are given in a separate Information Booklet, available at the Department.
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WEF 2024-25 (NEP 2020 Based Curriculum)
Semester-IV

Course 3;‘ = ESE
13; Cate- C(‘:’(‘)'gze Course Title L|T|P g; T ISIE I_Slf CIE | TA | / | Total
* | gory oxZ| O Oral
1 PCC AID251 Operating System SR S g & 15 15 (10 | 10 50 100
2 | Pcc | AID252 Ot Onienicd 2= -]l2|2]15|15]10]10] 50 | 100
Programming In Java
3 | PcC | AID253 Statisticg forDatd i on It s 85| | M5 {foi |iion [#s0 I oo
Science
4 MDM AID261 Embedded Systems 2 |- - 212 15 15 |10 10 50 100
OEC291A .
5 | OEC = Olggu}fslzc_tz“'e 2 (-|-|2]2]15|15|10 | 10| 50 | 100
OEC291H
Engineering Economics
HSM201/ and Management /
6 | HSSM | yomos Innovation and GO I R R B R B B 25
Entrepreneurship
VEC201 / | Universal Human Values/
! VEC | vEC202 Environmental Studies 00l RS = g O8I ) = 24]
8 VSEC | VSE271 Professional English 1 |-1] 2 3 2 - 10 | - 15 - 28
Personality and
9 AEC AEC272 | Leadership Development | - | - | 4 | 4 | 2 - - | = 25 - 25
Skills
Object Oriented
10 PCC AID273 Programming in Java -l -1 2|2 1 - - - 25 25 50
Laboratory
L AISPEG i ATD2740 (i aaberietDagsSeienae s St FoniiNo R - B i S RS e S s IR 50
Laboratory
S4 15 | - [ 12 (27 |21 | 75 | 105 |50 | 170 | 300 700
Open Elective-2 Course Basket:
Course Code | Course Title Name of Department offering the Course
OEC291A Smart Agriculture Practices Agricultural Engineering
OEC291B Solid Waste Management Civil Engineering
OEC291C Data Communication Computer Science and Engineering
OEC291D E-Waste Management Electronics and Computer Engineering
OEC291E Programmable Logic Controller Electrical Engineering
OEC291F Information and Knowledge Management Emerging Science and Technology
OEC291G Renewable Energy Resources Mechanical Engineering
OEC291H Plastic Recycling Plastic & Polymer Engineering
Students may opt for Exit after successful completion of Second Year provided s/he earns 8 additional
credits through coursework (VSEC) amnd/or Internship/OJ7T during the summer vacation. S/he will be
awarded a 2-Year UG Diploma in Artificial Intelligence and Data Science. Details are available at
Department.
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Maharashtra Institute of'rechnnlogy
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Faculty of Science & Technology
Syllabus of Second Year B. Tech (Artificial Intelligence and Data Science) (Semester IIT)

Credits: 3-0-0

Course Category: PCC In-Semester Examination-I: 15 Marks
Course Code: AID201 In-Semester Examination-II: 15Marks
Course: Discrete Mathematics Teacher Assessment: 10 Marks

Teaching Scheme: Theory- 3 Hrs./week Continuous Internal Evaluation: 10 Marks

End Semester Examination: 50 Marks
End Semester Examination (Duration): 2 Hrs.

Prerequisit | Basic Mathematics

e
e To use appropriate set, function and relation models to understand practical examples,
and interpret the associated operations and terminologies in context.
Objectives e Determine number of logical possibilities of events.

o Learn logic and proof techniques to expand mathematical maturity.
« Formulate problems precisely, solve the problems, apply formal proof techniques, and
explain the reasoning clearly.

Set Theory and Propositional Logic:
Set Theory: Basic concepts of set theory, Operations on Sets, the power set. Finite,
infinite and uncountable infinite sets, Cardinality of finite sets, principle of inclusion and
Unit-I exclusion.
Introduction to Logic. Propositional T.ogic, Truth tables, Predicates and Quantifiers,
Propositional equivalence, Mathematical Proofs. Infinite sets, well-ordering.
Mathematical Induction.

(07 Hrs.)

Relation and Function :

Relations: Ordered pairs and n-tuples, Product Sets and Partitions, Relations
and Digraphs, Matrix of Relation, Properties of Relations, Equivalence Relations &
Unit-1II Partitions, Manipulation of Relations, Composition of Relations, Transitive Closure of a
relation, Partial order relation, Partially ordered set, Hasse Diagrams. Functions:
Definition, Composition of functions, Types of Functions, Invertible, Function,
Pigeonhole Principle with Simple Applications.

(08 Hrs.)
Counting Principles:
Unit-ITL The Basics of Counting, rule of Sum and Product, Permutations and Combinations,
Binomial Coefficients and Identities, Generalized Permutations and Combinations,
Algorithms for generating Permutations and Combinations.
(05 Hrs.)
Unit-IV Discrete Numeric Functions and Recurrence Relations:

Discrete numeric functions and generating function: Introduction, manipulation of
numeric functions, Asymptotic-behaviour of numeric functions, generating function.
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Recurrence Relations and Recursive Algorithms: Introduction, recurrence relations,
linear recurrence relations with constant coefficients, homogeneous solutions, particular
solutions, total solution. Solution by the method of generating functions.

(07 Hrs.)

Graph and Trees:
Graph: Basic terminology, multi-graph and weighted graphs, path and circuits, short path
Unit-V in weighted graphs- Dijkstra algorithm. Eulerian path and circuits, Hamiltonian path and
circuits. Factors of a graph, planer graph, graph coloring.
Trees: Trees, rooted trees, path lengths in rooted trees, pre-fixed codes, spanning trees and
cut sets.

(07 Hrs.)

Algebraic Structures:
Unit-VI The structure of algebra, Algebraic Systems, Semi Groups, Monoids, Groups,
Homomorphism and Normal Subgroups, Rings, Integral Domains and Fields.

(05 Hrs.)
I Sr. . . Ty
No. Title Author Publication Edition
1 ff|  FlementsiotDisercte C.L.Liu Tata McGraw-Hill | Third
Mathematics
2. Dlscr.e = Matt.lem.atlcs and Kenneth H. Rosen Tata McGraw-Hill Seventh
its Applications
Combinatorics: Topics, Cambridge University
References 3 Techniques, Algorithms Beter . Camerm Press B
g onalgGrhant Pearson Education
4, Concrete Mathematics Donald Knuth, and . Second
N Publishers
Oren Patashni
Graph with application to ]
5. Engineering and Narsingh Deo Ly .Hall Bf -
. India
Computer Science
6. | Discrete Mathematics N. Biggs OxioRd URivErsily Third
Press,
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Faculty of Science & Technology
Syllabus of Second Year B. Tech (Artificial Intelligence and Data Science) (Semester IIT)
Credits: 2-0-0
In-Semester Examination-I: 15 Marks
In-Semester Examination-II: 15 Marks
Continuous Internal Evaluation: 10 Marks
Teacher Assessment: 10 Marks
End Semester Examination: 50 Marks
End Semester Examination (Duration): 02 Hrs
Prerequisite| ‘C’ programming language for the implementation of data structures.
1. To understand the concept of ADT and data structures.
2. Toleamn linear data structures- stack, queue, linked list.
3. To apply non-linear data structures tree and graph for solving real-world problems.
4. Tounderstand sorting, searching algorithms and hashing techniques.

Course Category: PCC

Course Code: AID202

Course: Data Structures

Teaching Scheme: Theory: 02 Hrs/week

Objectives

Introduction to Data Structures
Concept of Data and Information, Abstract Data types- basics, importance, Data Structures-
Unit-L Definition, classification, implementation aspects and memory representation, examples,
applications. Introduction to linear data structure- Array and its operations.

(04 Hrs.)

Stacks and Queues
Stack- definition, terminology, memory representation, operations on stack- push, pop, peek,
empty, full, implementation using arrays. Applications of stack- recursion, polish and

Unit-II reverse-polish notations- conversion and evaluation. Queues- definition, terminology,
memory representation, operations on queue, implementation using array, 1'ypes of queues
and their applications.

(04 Hrs.)

Unit-ITT Linked Representation
Concept of Dynamic Memory Allocation. Linked List- definition, memory representation,
importance, types- singly linked list, doubly linked list, circular linked list, Operations on
linked lists. Applications of linked list- polynomial manipulation.

(05 Hrs.)

Trees
Tree- Basic terminology. Binary tree- definition, types- complete, almost complete, strictly
binary tree. Binary search tree- definition, operations- insertion, deletion, traversal- in-order,
Unit-IV pre-order, post- order, level-order, search. Height Balanced Tree (AVL)-Importance,
rotations- left, right, left-right, right- left, constructing an AVL tree. Introduction to B tree,
B+ tree, threaded binary tree.

(04 Hrs.)

Graphs

Graphs- Basic terminology, representing graphs in memory. Graph Traversals-Breadth First
Search, Depth First Search. Minimum Spanning Tree- definition, constructing minimum
spanning tree- Kruskal's algorithm, Prim's Algorithm.

Unit-V

(04 Hrs.)
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Sorting and Searching
. Sorting: Bubble sort, selection sort, insertion sort, heap sort, radix sort. Searching: Linear
Unit-V1 . . i . .
search, binary search. Hashing- concept, examples, collision, resolving collision.
= (05 Hrs.)
o Title Author Publication | Edition
Data Structures using C Augenstein and .
1. and Ct. Tenenbaum Langsam Prentice Hall Second
Textl/)ooks 2. Data Structures Using C Reema Thareja Oxfor%irsusversﬁy Second
Reference Data Structures and . i Second
Books 3. Algorithm Analysis in C Mark Allen Weiss Pearson Education
4 Data Structu}'es ?.nd Robert L. Kruse, Prentice Hall Second
Program Design in C Bruce P. Leung
Data Structures, Algorithms
5. and Object-Oriented Gregory L. Heilman | Tata McGraw-Hill | Second
Programming
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Faculty of Science & Technology
Syllabus of Second Year B. Tech (Artificial Intelligence and Data Science) (Semester IIT)
Credits: 2-0-0
Course Category: PCC In Semester Examination-I: 15 Marks
Course Code: AID203 In Semester Examination-II:15Marks
Course: Artificial Intelligence and Knowledge Continuous Internal Evaluation: 10Marks
Representation Teacher Assessment:10 Marks
Teaching Scheme: Theory: 02 Hrs/week End Semester Examination: 50 Marks
End Semester Examination (Duration): 02 Hrs
Prerequisite| Concepts of Programming Language
1. To understand the concept of Artificial Intelligence & and Intelligent Agents
I 2. To Apply Problem Solving techniques
Objectives 3. To navigate optimal path finding algorithms
4. Identify the role of knowledge representation in Al systems.
Introduction
Unit-I Definition of Artificial Intelligence, Intelligent Agents, Agents and Environments: structure
. of agents, Turing test, Types of environments, Types of agents, the concept of rationality,
problem solving agent problem formulation.
(04 Hrs.)
Problem Solving
Unit-IT Generate and tests, Informed (heuristic) Search Strategies, uninformed Search Strategies,
Depth First Iterative Deepening. Heuristic Functions, Search Techniques: Hill climbing.
(05 Hrs.)
Optimal Path Finding
Unit-IIT Brute Force, Branch & Bound, Dijkstra Algorithm, A*, Admissible A*, Iterative
Deepening A¥, Beam Search.
(04 Hrs.)
Adversarial Search
Unit-IV Game Playing- mini-max algorithm, optimal decisions in multiplayer games, Problem in
Game playing, Alpha-Beta pruning, Evaluation functions.
) (05 Hrs.)
Constraint Satisfaction Problems
Unit-V Definition and characteristics of Constraint Satisfaction Problems (CSPs), Constraint
Propagation, Local search for strategies, Backtracking Search for CSPs.
(04 Hrs.)
Knowledge Representation & Logic Programming
Unit-VI Representing Knowledge as Rules, Representing simple facts in logic, Computable function
& predicate, Procedural Vs Declarative Knowledge.
(04 Hrs.)
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lﬁz Title Author Publication | Edition
Artificial Intelligence: A Modern | Stuart Russell and Peter Pearson

1. . . Fourth
Textbooks Approach Norvig Education
/Reference

Books 5. Artificial Intelllg.encfz: Concepts Lavika Goel Wlley 2001
and Applications publications
- . Kevin Knight, Elaine McGraw .
3. Artificial Intelligence Rich Hill Third
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| Maharashtra Institute of Technology |

Chhatrapatl Sambhajinagar
(An Autonomons Institute)

Faculty of Science & Technology
Syllabus of Second Year B. Tech (Artificial Intellicence and Data Science) (Semester I1I)
Credits: 2-0-0
In-Semester Examination-I: 15 Marks
In-Semester Examination-II1:15 Marks
Continuous Internal Evaluation: 10 Marks
Teacher Assessment:10 Marks
End Semester Examination: 50 Marks
End Semester Examination (Duration): 02 Hrs

Course Category: MDM

Course Code:AID211

Course: Linear Algebra and Transforms
Teaching Scheme: Theory: 02Hrs/week

Prerequisite Students required the knowledge of all basic concepts related to linear algebra, calculus.
1. To develop skills and create interest to use mathematics in Engineering & technology
Difieet 2. Improve the Mathematical skill for enhancing logical thinking power of students.
Jectives 3. To understand the importance of linear algebra and Transform in Engineering &
technology.
Matrix 1
UnitI Rank of Matrix; Normal form, echelon form; homogeneous and non homogeneous linear
- equations, Linear Transformation; Orthogonal transformation.
: (05 Hrs.)
Matrix 2
. Linear dependence and independence of vectors, Eigen values and Eigen vectors of a
Unit-IX .
Matrix.
(05 Hrs.) |
Vector Differentiation
Scalar and vector point function, Derivative of a vector point function, Gradient of scalar
Unit-ITT function , Directional derivative, Divergence and Curl of vector point function, Solenoidal
and irrotational vector field and scalar potential function.
(04 Hrs.)
Vector Integration
Unit-IV Line integral, Work done by a force, Surface integral, Green’s theorem (Theorem without
= proof).
(04 Hrs.)
Fourier Transform
. Fourier transform, inverse Fourier transform, Fourier sine and cosine transform, inverse
Unit-V L .
Fourier sine and cosine transform.
(04 Hrs.)
Z-Transform
Unit-VI Z-Introduction, Definition, Standard properties, Z-Transform of standard sequences and
- their inverses.
(04 Hrs.)
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;2 Title Author Publication Edition
1. | Introduction to Linear Algebra Serge Lang Springer Second
. Howard Anton and | John Wiley
2. Elementary Linear Algebra Chris Rorres and sons Tenth
3 Calculus for‘Scwntlsts and K.D Joshi CRC Press _
Engineers
Advanced Engineerin, pAcGiryr il
Texthooks /| 4 gineering CR.Wylie  |Publications, New -
Reference Mathematics Delhi
Books Advanced Engineering Peter V. O" Neil, | Brooks/ Cole,
5. . . Seventh
Mathematics Thomson Singapore
. Pune Vidyarthi
. . P. N. Wartikar & N .
6. Applied Mathematics 7. N. Wartikar Griha Il:rakashan, Ninth
une
Advanced Engineering S. Chand And .
7 Mathematics. = R Co.Ltd, | Eighteenth
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (. ) (Semester IIT)

Credits: 3-0-0

In-Semester Examination -1: 15 Marks
In-Semester Examination -II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks
End Semester Examination: 50 Marks

End Semester Examination (Duration):02 Hrs.

Course Category:

Course Code: OEC241A

Course: Introduction to Seciology
Teaching Scheme: Theory: 03 Hrs./week

Prerequisite | Communication Skills, critical thinking skills.

The obiective of this course is to let the students:

1. Describe foundational sociological theories and concepts.

2. Apply sociological perspectives to analyze social phenomena relevant to engineering
contexts.

Evaluate the impact of social factors on engineering practices and outcomes.
Analyze ethical issues related to engineering in society.

Ty~ nertsnn] thinltmsr al-illa fam acconaimes nnninl 3manliantinma AF onoirnonrme ~eata
UUV\JIUP \.d.ltl\/“.l I.l.llll.l\uls Dl.\llLD FAVIY (-IOBVDOLIIE AV VI Ted ) mj}un-uuuun v \ansux\z\ams PAUJU\JI.O.

Communicate effectively about sociological issues within engineering communities.

Objectives

S thB W

Introduction to Sociology: Definition and subject matter of sociology, Sociology as a
science and its nature, Sociology as a means to establish social harmony, Scope of sociology
TToitT and carly thiiikers, peispeciives il s0ciology, functionalist peispeciive, coiflict peispective,
T interactionist, sociology and other social sciences, society, evolution of societies, agrarian
society, hunter-gatherer society, feudal society, information society, tribal society, industrial
societies, postindustrial society.

(07 Hrs)

Socialization and Culture: Definition and importance of socialization in shaping
Unit-II individual identity and behaviour, Primary socialization: Family, peers. Secondary
socialization: School, media, religion, and other social institutions, workplace, Cultural
Norms, Values, and Symbols.

(06 Hrs)

Social Structure and Inequality: Social stratification and mobility, Race, class, gender,
and intersectionality, social institutions (family, education, economy, politics), Social
Unit-IIT institutions, need of an institution, characteristics of institution, kinds of institutions,
functions of institutions, primary institutions, difference between institution & community:
social stratification, gender stratification.

(06 Hrs)

Social Change and Globalization: Social change, theories of change types of theories of
Unit-IV change, evolutionary, functionalist, conflict, factors of social change, resistance to change,
Globalization and its consequences, social movements and activism.

(06 Hrs)
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Sociological Research Methods: Ethical Considerations in Sociological Research,
Informed consent, confidentiality and anonymity, avoiding harm to participants, Research
Unit-V ethics review processes, Qualitative and Quantitative Research Methods, Ethnography,
Participant observation, Interviews, Focus groups, Case studies, Surveys, Experiments,
Content analysis, Secondary data analysis.

(07 Hrs)

Engineering for Social Egiiity: Sociology of technology, Enginecring éthics and social
responsibility, Sociotechnical systems and their impacts, Introduction to the concept of the
Bottom of the Pyramid (BoP) and its significance in global engineering. Ethical
Unit-VI considerations in designing products and services for BoP markets. Innovative design
approaches for affordability, accessibility, and sustainability in BoP contexts. Strategies for
designing inclusive and equitable sociotechnical systems that prioritize human well-being
and social justice. Sociological dimensions of emerging technologies (e.g., Al
biotechnology, renewable energy).

(07 Hrs)

Sr. . . L. .

No Title Author Publication Edition

Sociology and Economics . Khanna Book
Ref 2y st
clorences | L for Engineers EESONARIPOT Publishing (2018) 1
2. | Principles of Sociology -1 | Dr. S.R Myneni A e il 20d
agency
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. ( ) (Semester III)

Credits: 3-0-0

In-Semester Examination -I: 15 Marks
In-Semester Examination -II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Course Category:

Course Code: OEC241B

Course: Technology for Rural Development
Teaching Scheme: Theory: 03 Hrs./week

Prerequisite | No special requisites required

e P emn gy

1 TA vvandnentnend +lan Af tnnlesmmlnner tov tlen davral nenens mead AL wvvand
1. LU UUUASKHIL LIV LUV UL IWNVUINVIVEY 11 U WO VOIUPLIGILIIL UL fulal diiad.

Objectives g To explore various technologies suitable for rural applications.

To promote sustainable and inclusive development through technological
interventions.

Introduction to Rural Development: Definition and scope of rural development;
Unit-1 Characteristics of rural areas in India Importance of rural development in national growth;
Government policies and programs for rural development.

(06 Hrs)

TTrit ¥T Agricultural Technologies: Advanced agricultural practices; Mechanization in agriculture;
T Irrigation technologies Soil health and fertility management; post-harvest technologies.
(06 Hrs)

Renewable Energy Technologies: Solar energy: solar PV and thermal systems; Wind
Unit-ITT energy: small-scale wind turbines Biomass energy: biogas and biofuels; Micro-hydropower
systems; Implementation and case studies in rural areas.

(07 Hrs)

Water and Sanitation Technologies: Safe drinking water technologies; Low-cost
Unit-IV sanitation solutions; Water conservation techniques; Wastewater management; Community-
based approaches to water and sanitation.

(06 Hrs)

Advanced Irrigation Technologies: Automation in irrigation systems, Use of sensors and
Unit-V remote sensing in irrigation, Irrigation scheduling and management, Water-saving
technologies and practices, Use of GIS in irrigation.

(07 Hrs)

Rural empowerment: Causes of Rural Backwardness, Need for Rural technology
Unit-VI Development and its Constraints, Rural Education with emphasis on Adult and Community

Education, Development of Rural Women and Children- Status and Development

Strategies.
(07 Hrs)
iMaster Copy
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:: Title Author Publication | Edition
Rural Development: Principles, .
SAGE .
L Policies, and Management Singh, Katar AG 1
5 Renewable Ene.rg)_' Engineering @d V.. V.N. TERT Press 15t
Technology Principles and Practice Kishore
Adrent
References | 3 | Rural Water Supply and Sanitation | SharmalJ. K. | Publications and s
Distributors
4 isication Sechnsloayy Mlvcomn) and S. B. Bheakar P?ﬂg;)t;f:l 2008
Practice and Y. P. Rao IsHng
Academy
. X D. Sunder Raj, Kaniska
s | g E’:r‘i’;:;‘:“fnﬁ“éal Ie‘;f;f;'ces P.SivaRam,R. | Publishers 2006
P *P VenkataRavi | Distributers
mtﬂxmm
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Faculty of Science & Technology

Syllabus of Second Year B.Tech. ( ) (Semester III)
Credits: 3-0-0
Course Category: In-Semester Examination -I: 15 Marks
Course Code: OEC241C In-Semester Examination -II: 15Marks
Course: Professional Ethics and Corporate Social Teacher Assessment: 10 Marks
Respousibility Continuous Internal Evaluation: 10 Marks
Teaching Scheme: Theory: 03 Hrs./week End Semester Examination: 50 Marks
End Semester Examination (Duration): 02 Hrs.

Prerequisite | No general prerequisites required

1. To develop an understanding of professional ethics in different organizational contexts.
Objectives | 2. To identify, analyze, and resolve ethical issues in business decision-making,
3. To develop various corporate social Responsibilities and practices ine professional life

Professional Ethics and Business: The Nature of Business FEthics; Ethical Issues in
Unit-I Business; Moral Responsibility and Blame; Utilitarianism: Weighing Social Costs and
Benefits; Rights and Duties of Business.

0L TX>ur)
\UU 113y

Professional Ethics in the Marketplace: Perfect Competition; Monopoly Competition;
Unit-II Cligopolistic C?mpetitior;; Oligopolies aina Tublic Policy Professional Eﬁii.cs and iho
Environment: Dimensions of Pollution and Resource Depletion; Ethics of Pollution Control;
Ethics of Conserving Depletable Resources.

(07 Hrs)

Professional Ethics of Consumer Protection: Markets and Consumer Protection; Contract
Unit-III View of Business Firm's Duties to Consumers; Due Care Theory; Advertising Ethics;
Consumer Privacy.

{06 Hrs)

Introduction to Corporate Social Responsibility: Concept, Scope & Relevance and
Unit-1V Importance of CSR in Contemporary Society. CSR and Indian Corporations- Legal
Provisions and Specification on CSR, A Score Card, Future of CSR.

(07 Hrs)

Exploring the Dualities of Business Sustainability: Potential Business Benefits-Triple
Unit-V bottom line, Human resources, Risk management, Supplier relations; Criticisms and
concerns of business; Motives; Misdirection.

(06 Hrs)

Unit-VI Role of Business in Sustainable Development: Sustainable Development, Role of
Business in Sustainable Development, Sustainability Terminologies, Corporate
_Sustainability, Corporate Sustainability and Corporate Social Responsibility, Government

S
[y
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Role in improving Sustainability Reporting KYOSEI, Triple Bottom Line (TBL),
Sustainability Reporting, Benefits of Sustainability Reporting, Global Reporting Initiative
(GRI), Sustainability Reporting Framework Global Reporting Initiative (GRI) -
Sustainability Reporting Guidelines UN Global Compact — Ten Principles, 2000,
Sustainability Indices, Sustainability Reporting Framework in India, Challenges in
Mainstreaming Sustainability Reporting.

(07 Hrs)
Sr. . = = .
No Title Author Publication | Edition

Business Ethics: Texts and
1 Cases from the Ananda Das Gupta Springer 1
References Indian Perspective

2 Business Ethé(;ss:c(s?onoep BIRNS Manuel G. Velasquez. Pearson 8o
3 Lorporste S(iflﬁll dl;:spons1b1hty Bidyut Chakrabarty Routledge 1st
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. ( ) (Semester I1T)

Credits: 3-0-0

In-Semester Examination -I: 15 Marks
In-Semester Examination -II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Course Category:

Course Code: OEC241D

Course: Constitution of India

Teaching Scheme: Theory: 03 Hrs./week

Prerequisite | No general prerequisites required

1. To acquaint the students with legacies of constitutional development in India and help
those to understand the most diversified legal document of India and philosophy behind
it.

Objectives | 2. To make students aware of the theoretical and functional aspects of the Indian
Parliamentary System.

3. To channel students’ thinking towards a basic understanding of the constitutional
principles and statutory institutions.

Unit-I Introduction to Constitution: Meaning and Concept of Indian Constitution; Nature of
Constitution; Brief Idea of Indian Constitution [Parts, Articles and Schedule].
(06 Hry)

Silent Features of Indian Constitution: Writtcn and Enacted Constitution; The longest
and most detailed Constitution of the World; Rigidity and Flexible Constitution;
Unit-11 Parliamentary system of Government; Federal system with unitary bias; Adult Franchise;
Single Citizenship; Sovereign, Democratic, Republic; Secularism; Directive Principles of
State Policy; Independent Judiciary; Fundamental Rights; Fundamental Duties.

(07 Hrs)

Fundamental Rights: - Concept of State (Art. -12); Right to Equality (Art. -14 to 18);
Right to Freedom (Art. -19 to 22); Right against Exploitation (Art. -23 & 24); Right to
Religion (Art. -25 to 28); Right of Minorities (Art. -29 & 30); Constitutional Remedies
(Art.-32). Fundamental Duties (Art.-51 A).

Unit-III

(06 Hrs)

Unit-IV Directive Principles of State Policy (DPSPs): Meaning and Significance of Directive
Principles; Classification/ Principles of D.P.S.P.; Relationship between F.Rs. and D.P.S.P.
(07 Hrs)

Unit-V Executives Union Government the President, Council of Ministers and Prime Minister.
State Government The Governor, Council of Ministers and Chief Minister.

(06 Hrs)

: Boaf&.of Studies ; .
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Election Commission: Election Commission: Role and Functioning; Chief Election
Unit-VI Commissioner and Election Commissioners; State Election Commission: Role and
Functioning; Institute and Bodies for the welfare of SC/ST/OBC and women.
(07 Hrs)
Sr. i .e
Author Publication Edition
No.
1 | Constitution of India, Bare Act. | Govt. of India. Govt. of India. 49t
Our Constitution (An
5 Introduction of Indians Subhash C. National Book 5t
Constitution and Constitutional Kashyap Trust,
References : s
3 Introduction to the Constitution Basu D.D. Lexis Nexis 91
4 Indian Prime Minister Sharma L.N. Macmillan . -
Company of India,
. - . Chaitanya )
5 Union Executive Jain HM. Publishing House, 1
New Age
6 | Framing of Indian Constitution | Dr. S.N. Busi International 1
Publisher
X
- / [}
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. ( ) (Semester III)

Credits: 3-0-0

In-Semester Examination -I: 15 Marks
In-Semester Examination -II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Course Category:

Course Code: OEC241E

Course: Electrical, Fire and Vehicle Safety
Teaching Scheme: Theory: 03 Hrs./week

- Basic understanding of physics and chemistry concepts

= .o - Familiaritv with engineerino nrincinles. inchidine cirenit theorv
Frerequisiie T EERREEI MR ERGTITCR NS PRANCAALS, RS J

Knowledge of automotive technology, including vehicle components and systems.

Develop a comprehensive understanding of electrical safety principles and hazards.
Analyze the causes and dynamics of fires and implement preventive measures.
Examine safety protocols and regulations pertaining to vehicle electrical systems.
Acquire practical skills in identifying, mitigating, and responding to safety risks.

Objectives

FoR =

Introduction to Electrical safety and Safety Management:

General Background of Electricity, General Safety Provisions in Indian Electricity Rules,
Unit-I OSHA Siandards o Eieciiical Safeiy, Basic Elecirical Safety Rule as per GSHA, Terms
and Definitions, Objectives of Safety and Security Measures, Effect of Electrical Current on
the Human Body, Case studies highlighting real-world examples of electrical fires and their
consequences.

(07 Hrs)

Electrical Shocks and their Prevention:
Primary and Secondary Electric shocks, Occurrence of Electric Shock, Possibility of
Getting Electric Shock, Severity of Electric Shock, Medical Analysis of Electric Shock and
T 31 Its Effects, AC Shocks Versus DC Shocks, Shocks Due to Flashovers, Lightning Strokes on
Overhead Transmission Lines, Prevention of Shocks, FIRST AID, Removal of Contact with
Live Conductor, Artificial Respiration, Schafer’s Prone Pressure Method, Accident
Management and Safety Management.

(06 Hrs)

Introduction, Terms and definition, causes of initiation of fires, types of Fires Class A Fires,
Unit-I1 Class B fires, Class C Fires, Class D fires, Class E Fires, Fire Extinguishing techniques, Fire
Hazard Analysis, Prevention of Fires, Fire protection and loss prevention, step after
occurrences of fires.

(06 Hrs)

A
Y
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Fire Extinguisher and Fire Fighting System:
Introduction, types of Fire Extinguisher, Water Fire Extinguisher, Foam Extinguishers, Dry
Unit-1V Powder and Carbon dioxide Extinguisher, Maintenance of Fire Extinguishers. Introduction
to Fire Fighting System, types and Application, Fire Detection and Alarm System, Water
spray system.
(07 Hrs)
Introduction to Electric Veliicle anid Safety:
Electric Vehicle Architecture, Major Components, Types of Batteries, Lithium-Ion
Unit-V Batteries, Hazards in Electric Vehicle, Electric Motor safety, Power Electronics Circuits
Safety, Safety at Charging Station. Case studies illustrating incidents of vehicle fires and
lessons learned for prevention.
(07 Hrs)
Review of Indian Electricity Rules and Acts:
Introduction, Scope of IE Act and IE Rules, Classification of Electrical Installation,
Unit-VI Electrical Safety general Requirements as per IE Rules. Indian Electricity Act, Rules
regarding First AID and Fire Fighting System, safety Requirement of Electric Vehicle as per
BIS standards.
(06 Hrs)
Sr. i e o
No Title Author Publication Edition
Electrical Safety, Fire Safety Kh
: - anna @
1. Engineering & Safety S. Rao Publishers 4
Management
Vehicle Battery Fires, Why SAE
2. They Happen and How they Gg:gory i Intemnational 18
Happened amett Publication
References =
3. Electric Vehicle Technology James Larminie | John Wiley and 1
Explained sons
Electric Vehicle Technol d Applied
a. o oolioy i ndis | Vishal Garg Science 1
Y Publishers
Practical Guide to Electrical N Nabhi =
> Safety IS Kgham Publication L
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (. ) (Semester IIT)
Credits: 3-0-0
C Cat . In-Semester Examination -I: 15 Marks
ourse L-ategory: In-Semester Examination -II: 15Marks
Course Code: OEC241F )
. . ] Teacher Assessment: 10 Marks
Course: Emotional Intelligence . ion: 10 Marks
Teaching Scheme: Theory: 03 Hrs./week ontnuousilniemal E vailuatlon. ar
End Semester Examination: 50 Marks
End Semester Examination (Duration): 02 Hrs.
Prerequisite | ----
1. To introduce the concept, models and components of emotional intelligence.
Objectives | 2. To understand the significance of emotional intelligence in self-development and
building effective relationships.
Introduction to Emotional Intelligence:

Unit-I Definition, Components of emotional intelligence, Introduction to emotions, Power of
emotions, Importance of emotional intelligence in personal life, define EQ, difference
between 1Q and EQ, Theories of EI, Models of emotions.

(06 Hrs)
Understanding Emotions:
The Brain and Emotion, The Relationship of Mood and Emotion, The Role of Emotion in

Unit-II Organizational Health, Types of Emotions, Control of Emotions, Impulse Control,
Marshmallow Experiment- Negative and Positive Emotions, Emotion and Health, The
Emotional Brain & Amigdala Hijack.

(06 Hrs)
Emotional Intelligence Competence:
Unit-TIT Self-awareness, self-regulation, - Social Skills — Relationship Management- EI and
Motivation. Emotional competence, Developing EI.
(06 Hrs)
Managing Emotions:
EI Assessment Tools, Emotional Intelligence and Psychological Adjustment, Issues in
Unit-IV Anxiety, Stress, Depression, Anger, Self Esteem and Self-Management Empathy. Building
a successful career using emotional intelligence, Handling stress and pressure in the
workplace
(07 Hrs)

Unit-V EI Practice at Workplace: ' ’ B

Emotional Intelligence and Decision Making, EI and Personality, Work Frustrations, EI and
, Work Performance, EI and Leadership, EI and Job Stress, EI and Information Processing,

'L ';{,
@ '.‘.-J
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El and Communication, EI and Conflict Resolution, Emotional intelligence in job
interviews, career advancement and workplace interactions.
(07 Hrs)
Emotional Intelligence and Teamwork: Applying Emotional Intelligence in Engineering
Unit-VI Projects, Team dynamics and emotional intelligence, Case studies and group activities.
Emotional Quality Management.
(07 Hrs)
Sr. . s s
No Title Author Publication Edition
Emotional Intelligence:
1. Why It can Matter More Daniel Goleman Bantam Books 2012
Than IQ
Emotional Intelligence at Response Books:
References | 2, Work: A Professional Daliph Singh P . 2001
P New Delhi
Guide
Emotional Intelligence in Ciarruchi, J.,
3. | Evefyday Life: A Scientific Forgas, J. and Taylor & Fraficis 2006
Inquiry Mayer, John.
4. | Emotional Intelligence 2.0 | Travis Bradberry Talent Smart 2009
J o
J:jjJ_ € ’/
e
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. ( ) (Semester III / IV)

Course Category: Credits: 2-0-0

(éourse'(i;):ef HSMZOIIE . dM . In-Semester Examination-II: 10 Marks
Ourse: gmeering Leconomics ana ivianagemen Teacher Assessment: 15 Marks

Teaching Scheme: Theory: 2 Hrs./week

Prerequisite | No general prerequisites required

1. To introduce students to the fundamental principles of industrial management.
Objectives | 2. To familiarize students with various aspects of industrial operations.

3. To provide students with knowledge of real-world industrial management challenges.

Introduction to Engineering Economics: Introduction to Economics, Importance, and
scope of economics in engineering, Economic analysis and its role i project management,

L Overview of economic principles and concepts relevant to engineering, Micro - and macro-
economics, economics of growth and development, Demand and supply analysis.

(05 Hrs)

Cash Flow and Time Value of Money: Interest rates, compounding, and discounting,

Unit-1I Present vaiue and future value anaiysis, Equivalent annuai cost anaiysis. Cash Flow —

Diagrams, Categories & Computation, Calculations, Treatment of Salvage Value, Annual
Cash Flow Analysis, Analysis, Calculating Rate of Return, Incremental Analysis.
(05 Hrs)

Elements of Managerial Economics: Cost & Cost Control —Techniques, Types of Costs,
Lifecycle Costs, Budgets, Break-even Analysis, Capital Budgeting, Application of Linear
Unit-11I Programming. Investment Analysis — NPV, ROI, IRR, Payback Period, Depreciation, Time
value of money (present and future worth of cash flows). Business Forecasting —
Elementary techniques.

(04 Hrs)

Business Organization: Concept of organization, Elements of Organization, Types of

Jmit-IV . Sy ol S .
Unitz1yY Business organization, Principles of Organization, Organization structure.

(04 Hrs)

Management Concept: Management, Administration, Organization, Managerial skills,
Unit-V Evolution and development of Management Thought, Principles of Management, Functions
of Managcement, Levels of Management.

(04 Hrs)

Human Resource Management: Introduction, Definitions, and Concept of HRM,
Unit-VI Functions and objectives of HRM, Manpower Planning, Recruitment and selection,
Training and development, Compensation Management.

(04 Hrs)

|
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Title Author Publication Edition
Industrial Organizationand | T.R. Banga & S. i

2 Khanna Publishers. i

b Engineering Economics C. Sharma Publishers 24
9 Industrial Engineering & 0. P. Khanna Dha'npa.tral gt

Management Publications
References : Harold Koontz .
3. | Essentials of Management | (Author), Heinz MeGraw.- . 5
. Education
Weihrich
Human Resource K Aswathappa,

. IT: th

4. Management: Text and Sadhna Dash Tata McGraw-Hill 10

Cases

. G. Shainesh, Philip McGraw-Hill 5

5. Marketing Management Kotler Education 8
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. ( ) (Semester IIL/ IV)

Course Category:

Course Code: HSM202

Course: Innovation and Entrepreneurship
Teaching Scheme: Theory: 02 Hrs./week

Credits: 2-0-0
In-Semester Examination-II: 10 Marks
Teacher Assessment: 15 Marks

Prerequisite | There is no general prerequisite required

1. Develop awareness about entrepreneurs and entrepreneurship.

2. Describe the functions and characteristics of entrepreneurs and entreprencurship.
Objectives | 3. Discuss the concept of innovation and entrepreneurship.

4. Identify concepts, principles, and strategies with reference to social entrepreneurship
and social innovation.

Introduction to Entrepreneurship: Introduction, the concept of entrepreneur,
Unit-I entrepreneurship, and social entrepreneurship, the definition of entrepreneurship, fo_ur types
of entrepreneurships and entrepreneur, the importance of entrepreneurship, and
characteristics of entreprencurship.

(04 Hrs)

Innovation & Eutrepremneurship: Definition of Innovation, undamentals of Innovation,

[y pEE R 5 SUSESTRNDYL DRVt JUgr SPUR, e v,V POy DL B RSon a1 TR (IS BTy | My (RN SEE i ) T s O
Unit—H Lypos Ui LU vVAatiULl — UL CLCLtal, 1L71d1 UPLLVC, ailiu nauival, 11e 110 valiull I 1Uvodd. 11Ul
idea to execution The Innovation-Entrepreneurship Relationship, Entrepreneurial Mindset,
Corporate Entrepreneurship, Social Impact Innovation.

(04 Hrs)

Creativity and Innovation: Foundations of Creativity and Innovations, Creative thinking
Unit-TTT process, Developing a creative mindset, Overcoming creative blocks, Exploring Types of
Innovation through Case Studies

(04 Hrs)

Entreprenenrship Development Process: Introduction, the process of entrepreneurship
i development, objectives of the entrepreneurship development program, the process of
Ulllt-IV . . 1 T 4 1 4 1 1°
entreprencurship development, entrepreneurship development, and stari-up India, Indian
cntreprencurship devclopment challenges.
(05 Hrs)

Entrepreneurship as Inmovation and Probiem-Seolving: Entrepreneurs as probiem
Unit-V solvers, innovations, and entrepreneurial ventures — global and Indian role of technology —
e-commerce and social media, social entrepreneurship — concept.

{04 Hrs)
|
J
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Sacial Entrepreneurship and Social Innovation: Understanding Social Entrepreneurship
and Social Innovation, The Social Entrepreneurial Mindset and Skills, Identifying Social

L Needs and Opportunities, Social Enterprise Models, Funding Sources for Social Enterprises
and Innovations, Impact Investing, and Social Venture Capital.
(05 Hrs)
Sr. . N -
No Title Author Publication Edition
. Robert Hisrich and .
1. Entrepreneurship Michael Peters Tata Mc Graw— Hill 11th
3 Entreprencurial Vasani Desai Himalaya Publishing )
’ Development == House (1991)
Entrepreneurship — . L
3. Strategies and Resources Marc J Dollinger Marsh Publications 4th
References The Innovator's Dilemma: Harvard Business
4. When New Technologies Christensen, C.M. Review Press. -
Cause Greai Firms i0 Fail. (2016)
Social Entrepreneurship: R R
5 What Everyone Needs to Bomstelp, D, & Oxford University )
Know Davis, S Press. (2010)
Impact Investing:
6 Transforming How We Bugg-Levine, A., . AR )
* | Make Money While Making & Emerson, J. WHEy RV
| a Difference !
MOOC e https://onlinecourses.swayam?2.ac.in/cec24_mg08/preview
Courses e https://onlinecourses.nptel.ac.in/noc20_mg35/preview
Links o https://onlineconrses nptel. ac.in/noc21_mgh3/preview
https://ebooks.inflibnet.ac.in‘hsp15/chapter/chapter-1/
https://ocw.mit.edu/collections/entrepreneurship/
Weblink

SNENENENEN

https://www.youtube.com/playlist?list=PLb5SyhPhDyTcillsuhn2Dj1zxqLyENL W5

https://www.youtube.com/watch?v=0Hv-sMeNKGQ

https://digitalleadership.com/blog/the-innovation-entrepreneurship-relationship/
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Faculty of Science & Technology

Syllabus of Second Year B.Tech. ( ) (Semester I/ IV)
Course Category:
Course Code: VEC201 Credits: 1-0-1
Course: Universal Human Values In-Semester Examination-1I: 10 Marks
Teaching Scheme: Theory: 01 Hrs./week Teacher Assessment: 15 Marks
Practical: 02 Hrs./Week
Prerequisite | No general prerequisites are required.

Objectives

This course aims to enable students,

1. To appreciate the essential complementarity between "VALUES' and 'SKILLS' to
ensure sustained happiness and prosperity, which are the core aspirations of ail
human beings.

2. To facilitate the development of a holistic perspective among students to lead their
personal and professional lives in an ethical way.

3. To highlight plausible implications of such a holistic understanding in terms of
ethical human conduct, trustful and mutuvally fulfilling human behavior, and
mutually enriching interaction with nature.

Unit-1

Introduction to Value Education
# Understanding Value Education
o Self-exploration as the Process for Value Education

e Continuous Happiness and Prosperity - the Basic Human Aspirations and their
Fulfilment

¢ Right Understandmg, Relationship and Physical Faeility
o Happiness and Prosperity - Current Scenario
e Method to Fulfil the Basic Human Aspirations
(02 Hrs)

Unit-II

Harmony in the Human Being

Understanding Human being as the Co-existence of the Self and the Body
Distinguishing between the Needs of the Self and the Body

The Body as an Instrument of the Seif

Understanding Harmony in the Self

Harmony of the Self with the Body

Programme to Ensure self-regulation and Health

(02 Hrs)

Unit-111

Harmony in the Family
e Harmony in the Family - the Basic Unit of Human Interaction "Trust' - the Foundational
Value in Relationship
e 'Respect’ - as the Right Evaluation Values in Human-to-Human Relationship
(02 Hrs)

Unit-1V

Harmony in the Society
e Other Feelings, Justice in Human-to-Human Relationship
e Understanding Harmony in the Society
e Vision for the Universal Human Order

(02 Hrs)
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Harmony in the Nature (Existence)
e Understanding Harmony in the Nature
e Interconnectedness, self-regulation and Mutual Fulfilment among the Four Orders of
Unit-vV Nature '
Realizing Existence as Co-existence at All Levels
The Holistic Perception of Harmony in Existence
(02 Hrs)
Implications of the Holistic Understanding - a Look at Professional Ethics
e Basis for Universal Human Values
e Definitiveness of (Ethical) Human Conduct
e Professional Ethics in the light of Right Understanding
Unit-V1 ¢ A Basis for Humanistic Education, Humanistic Constitution and Universal Human
Order
* Holistic Technologies, Production Systems and Management Models Typical Case
Studies
e Strategies for Transition towards Value-based Life and Profession
(03 Hrs)
Exercise Based en the above syllabus, exercise 02 Hrs/week
Sr. . ST s
No Title Author Publication Edition
1. Science and Humanism e ]3har, = COE‘I]?‘I?I{WCalth =
Gaur Pubiishers
Jeevan Vidya: Ek . Jeevan Vidya
2 Parichaya Nagan; Prakashan; Amarkantak 2
A New Age International
3. Human Values A.N. Tripathy Publishers 2003
References 4 Fundamentals of Ethics for | E. G. Seebauer & Oxford University 1o
) Scientists & Engineers Robert L. Berry Press
Eneineerine Ethics and M. Govindrajan, Eastern Economy
5. gHumangValues S.Natrajan & V.S. | Edition, Prentice Hall 1%
Senthil Kumar of India Ltd.
6. Found;ltlons of Ethics and B. P. Banerjee Excel Books 2005
anagement
T T o 2004
7 Indian Ethos and Modein B. L. Baipai New Royal Book Co., Reprinted
Management Lucknow.
2008
1. http://madhyasth-darshan.info/postulations/knowledge/knowledge-of-humane-conduct/
2. https://www.youtube.com/channel/UCQxWr5QB_eZUnwxSwxXEKQw
E-Resources | 3. hitps:/youtu.be/OgdNx0X9231
4. htips:/fdp-si.aicte-india.org/UHV-I1%20Practice%20Sessions.php
5. https://fdp-si.aicte-india.org/download.php#1/
ﬁﬂi(/f ﬁ'\ﬁﬂa%tw Co
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. ( ) (Semester 111/ 1IV)
Course Category: Credits: 1-0-1
SouEe Code.: VECE0 X In-Semester Examination -11: 10 Marks
Course: Environmental Studies Teacher Assessment: 15 Marks
Teaching Scheme: Theory: 01 Hr/week, )
Practical: 02 Hrs/Week
Prerequisite | Understanding of the Concept of Environment.
1. To study the environment and ecosystems.
2. To study different types of natural resources.
Objectives 3. Knowledge and concept of biodiversity and its conservation.
4, Basic knowledge and concept of causes, effects, and control of different types of
environmental pollution.
5. To study population growth and its impact on the environment
Introduction to environmental studies and natural resources: Definition, scope and
importance and need for public awareness. Natural resources:
Forest resources: Use and over-exploitation, deforestation. Timber extraction.
Unit-I Water resources: Use and over-utilization of surface and ground water, floods, drought,
conflicts over water, dams benefits and problems.
Mineral resources: Use and exploitation, environmental effects of extracting and using
mineral resources.
(0Z Hrs)
Food, energy, and land resources: Food resources: World food problems, changes caused
by agriculture and overgrazing, effects of modern agriculture, fertilizer-pesticide problems,
Unit-I water logging, salinity. Energy resources: Growing energy needs, renewable and non-
renewable energy sources, and use of alternate energy sources. Land resources: Land as a
resource, land degradation, man-induced landslides, soil erosion, and desertification.
(02 Hrs)
Ecosystems: Coincept of an ccosystem. Structure and function of an ecosystem. Producers,
consumers, and decomposers. Energy flow in the ecosystem. Ecological succession. Food
Unit-III chains, food webs, and ecological pyramids. Introduction, types, characteristic features,
structure, and function of the following ecosystems: Forest ecosystem, Grassland
ecosystem, Desert ecosystem, and Aquatic ecosystems {(ponds, streams, lakes, rivers,
ceans, estuaries).
(02 Hrs)
Biodiversity and its comservation: Introduction — Definition: genetic, species, and
Unit-IV ecosystem diversity. Biogeographical classification of India. Threats to biodiversity: habitat
loss, poaching of wildlife, man-wildlife conflicts. Endangered and endemic species of India
Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity.
(02 Hrs)
ﬁ’\iiaster Copy
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Environmental Pollution: Definition, Cause, effects, and control measures of Air
Unit-V pollution, Water pollution, Soil pollution, Marine pollution, Noise pollution, Thermal
pollution, nuclear hazards, Role of an individual in the prevention of pollution.
(03 Hrs)
Sociai Issues and the Environmeni: From Unsustainable io suslainable development.
Unit-VI Urban problems related to energy. Climate change, global warming, acid rain, ozone layer
depletion Environment Protection Act. Public awareness.
(02 Hrs)
1. Study of a local hilly area to document environmental assets.
2. Study of a forest area as an environmental asset.
3. Study assignment on sustainable development goal, ‘No Hunger’.
4. Case study on landslide.
5. Poster making on food chain, food web and ecological pyramids.
List ‘ff 6. Study of hotspots of biodiversity in India as a mega diversity nation.
Exercise | 7, Assignment on causes, effects and control measures of urban and industrial wastes.
8. Working out a plan of roof top rainwatcr harvcsting for a housc.
9. Case study on resettlement and rehabilitation of people because of developmental
activities such as dams, mining, etc.
10. Visit to local polluted site
Sr. g R RTINS T
NO. 1iae Aulnor rupicaunon EAUITIOn
1. Environmental Biology Agarwal, K.C. Midi Bublittd Bikanes -
(2001)
e . Mapin Publishing Pvt. -
2. The Biodiversity of India Bharucha Erach Ltd,, Ahmedabad 1
References 3 Global Biodiversity Heywood, V.H & | Cambridge Univ. Press
- Assessment Waston (1995) ]
4 Environmental Protection Jadhav, H & Himalaya Pub. House, It
) and Laws Bhosale, V.M. Delhi
5. | Fundamentals of Ecology Odum, E.P. eSS Siajusn:ers 0 1
6. Eavironmental Science Miller T.G. Jr Wadswort(}jloPubhshmg 15
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester III)

Course Category: ELC

Course Code: ELC221

Course: Community Engagement Project
Teaching Scheme: Practical: 04 Hrs/Week

Credits: 0-0-2
Teacher Assessment: 25 Marks

The "Community Engagement Project" course is designed to provide students with field-
based learning experiences that integrate their theoretical knowledge of major discipline of

ou.rs? engineering with real-life socio-economic issues. Students will engage in projects that
Description i . . . . E .
address community needs, enhancing their understanding of the role of engineering in society
and developing their problem-solving and communication skills.

1. To expose students to socio-economic issues and challenges in society.

. 2. To apply theoretical knowledge to develop practical solutions to real-life problems.
Objectives — . ]

3. To enhance students' communication, teamwork, and project management skills.

4. To foster a sensc of social responsibility and cthical awarcncss among students.

By the end of the course, students will be able to:

1. Identify and analyze socio-economic issues in the community.

Learning | 2. Apply engineering principles to propose and implement solutions to community
Outcomes problems.

3. Work effectively in teams to achieve project goals.

4, Communicate projest findings and solutions effectively in written and oral forms,

5. Reflect on the social impact of their projects and their role as engineers in society.

1. A group of four students, under the guidance of faculty mentors, conduct a
Socioeconomic Survey of the nearby area/ habitation. They will interact with people and
conduct the survey using a structured questionnaire.

Implement . . . ] .
ation 2. The group of students will choose a topic related to their subject area relevant to their
y ne major discipline and conduct a Project which includes data collection and analysis and a
guidelines . .
conclusion/ solution on a selected problem.

3. Students should submit a project report duly signed by the mentor.

4. Assessment should be done by a mentor continuously (Rubrics based)

1. Field Work and Engagement (40%)

o Quality and effectiveness of community engagement.
o Depth of data collection and analysis.
o Ability to identify and understand community issues.
Assessment |, g, iect Implementation (30%)
Methodology |~ ') P )

o Creativity and fcasibility of proposcd solutions.

o Effectiveness of implementation.

o Adaptation and problem-solving during implementation.
3. Reports and Documentation (20%)

o Documentation of data, process, and outcomies.

[Master Copy
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Reflection on personal learning and project impact.
4. Presentation (10%)

o Clarity and effectiveness of oral presentation.
o Ability to communicate project findings and solutions.
o Engagement with audience and response to questions.
Rubrics for Assessment:
Criteria Excellent (5) Good (4) Satisfactory (3) WNegdls Inadequate (1)
Improvement (2)
Thorough and ]
insightful Etlcstive . Satisfactory Limited Minimal or no
... ||engagement with . ] .
engagement with the community engagement with || engagement with || engagement with
. the community. " || the community. || the community. || the community.
Field Work and ; Adequate data .
Extensive data . Basic data Incomplete data || Poor or no data
Engagement . collection and . . .
collection and ood collection and || collection and || collection and
deep £00C understanding of || understanding of || understanding of
. understanding of . . .
understanding of ) issues. issues. issues.
. issues.
issues.
Innovative and Creative and Basic but Limited
highly feasible feasible feasible creativity in No feasible
. solutions. h solutions. solutions. solutions. Poor
Project § solutions. Good . .
. Effective . i Satisfactory Ineffective or 1o
Implementation| . . implementation || . ’ . . . .
implementation . . implementation | implementation || implementation
2 ., with noticeable ) Ly 4 ]
with pOSlthC impact with some Wll'h minimalt wiin no 1mmpact.
impact. pact. impact. impact.
Comprehensive Clear and Adequate TR
. 5 unclear reports. Poor or no
and clear reports. || detailed reports. | reports. Basic
. Inadequate reports. No
Thorough Good documentation ] ;
; X documentation of||documentation of
Reports and  |[documentation of||documentation of|| of process and
. process and process and
Documentation |  process and process and outcomes.
.. outcomes. outcomes. No
outcomes. outcomes. Some Limited . .
s . ) Minimal reflective
Reflective reflective reflective . .
insights insights insights S insights.
) ) ) insights.
ighl i . "
Highly CffC(?thC Effective Satisfactory I_Jnclear_ or Poor or no
and engaging . ) disorganized .
: presentation. presentation. . presentation.
presentation. ; presentation.
. Clear Basic = ¢ Unable to
Presentation Clear . 8 = Limited f
. communication || communication S communicate
communication : . communication .
. of findings and || of findings and . findings and
of findings and N . of findings and ;
. solutions. solutions. . solutions.
solutions. solutions.

Suggested Reading Materials and Resources:
1. Book: “The Community Engagement Professional in Higher Education" by Lina D. Dostilio

2. Web Resources: IEEE Xplore Digital Library for research papers on community engagement projects.
Also, refer websites of NGOs and community organizations for case studies and project ideas.
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester III)

Course Category: Seminar
Course Code: SEM222 Credits: 0-0-1

Course: Seminar Teacher Assessment: 25 Marks
Teaching Scheme: Practical: 02 Hrs/Week

The Seminar course is designed to develop students' research, presentation, and
communication skills through the preparation and presentation of seminars. The topics for
the seminars will be related to the Open Elective-1 Course chosen by the students. Under
the supervision of faculty, students will engage in independent research, organize their
findings, and present them effectively to their peers and faculty members. This course aims
to enhance students' ability to communicate complex ideas clearly and confidently, fostering
a deeper understanding of their elective subjects.
The assessment for the Seminar course will be based on continuous evaluation of the
following components:
1. Topic Seiection and Proposal (20%)
o Relevance and appropriateness of the selected topic.
o Clarity and feasibility of the seminar proposal.
2. Literature Review (20%)
o Depth and thoroughness of the literature review.
o Use of credible and relevant sources.
Assessment | 3. Seminar Outline and Content Development (20%)
Methodology o Logical organization and structure of the seminar.
o Clarity and coherence of the content.
o Integration of theoretical concepts with practical exampies.
4. Presentation Skills (20%)
o Clarity, confidence, and engagement during the presentation.
o Effective use of visual aids and multimedia.
o Ability to handle questions and engage in discussion.
5. Seminar Report (20%)
o Quality and thoroughness of the written seminar paper.
o Proper formatting, citations, and adherence to guidelines.
Guidelines for Implementation:
1. Supervision and Guidance:
o Faculty members will supervise the seminar preparation and presentation
process.
o Regular meetings will be scheduled for discussing progress and providing
feedback.
2. Topic Selection:
o Students will select topics related to their open elective courses.
o Topics must be approved by the supervising faculty.
3. Literature Review:
o Students will conduct a thorough literature review using credible academic
sources.
o An annotated bibliography will be prepared as part of the assessment.
4. Seminar Preparation:
o Students will develop a detailed outline and structure for their seminar.

Course
Description

TIER il
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o Visual aids and multimedia tools will be used to enhance the presentation.
5. Presentation:
o Students will present their seminars to peers and faculty.
o Each presentation will be followed by a Q&A session.
6. Final Submission:
© A written seminar report summarizing the research and presentation will be
submitted.
o Proper formatting and citation guidelines must be followed.
Rubrics for Assessment:
Needs
iteri i Inad t
Criteria Excellent (5) Good (4) Satisfactory (3) Improvement (2) nadequate (1)
Kelovant and elcsy Topic relevance is
. Highly relevant and || topic. Feasible Adequate topic. P . Irrelevant or
Topic . ] A ; ] questionable. 2 . A
. innovative topic. proposal with Proposal is clear inappropriate topic.
Selection and . . Proposal lacks
Clear and feasible minor but lacks ; Poor or no
Proposal . . ) clarity and
proposal. Improvements mnovation. s proposal.
feasibility.
needed.
Comprehensive and Adequate review Limited review || Poor or no review
. /Omp ) Thorough review || with some credible || with few credible || with irrelevant or
Literature insightful review. . . .
. . with mostly sources. Basic sources. Weak no credible
Review Uses a wide range of ) . .
g credible sources. synthesis of synthesis and sources. No
credible sources. ) . ] )
information. analysis. synthesis or analysis.
Clear, logi . i N ;
Seminar e oglca.l, and Good outline and Adeq}la olcutlin Poorly organized || No clear outline.
R well-organized . with some . . .
Outline and . . organization. S outline. Content is Content is
outline. Content is . organization. . . .
Content . Content is clear incomplete or lacks|| disorganized and
comprehensive and . . Content covers
Development with minor gaps. .. coherence. lacks substance.
well-developed. basic points.
. Adequat ]
Engaging, clear, and Clear and eq.ua © 3 Unclear or hesitant Poor or no
presentation with . .
confident confident .. presentation. presentation.
; . ] some clarity issues. . . .
Presentation presentation. presentation., Basic use of visual Limited use of Ineffective or no
Skills Effective use of  ||Good use of visual aids. Manages visual aids. use of visual aids.
visual aids. Handles | aids. Handles ch’c A \mati Struggles with Unable to handle
& g & : . g &A.
Q&A expertly Q&A adequately difficulty. Q&A Q&A
d R i .
Thorough and well- Golflino:z:rrc:r‘;wm Adequate Report Poorly written || No or very poorly
written Report. ) with some errors. || Report with many || written Report.
" . Mostly proper . )
Seminar Proper formatting . Basic formatting || errors. Inadequate || Incorrect or no
. - formatting and .. . ]
Report and citations. citations. Shows and citations. formatting and formatting and
Reflects deep oc.) d Shows basic citations. Limited || citations. Lacks
understanding. - defstan ding. understanding. understanding. understanding.
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\ Maharashtra Institute of Technology

Chhatrapati Sambhajinagar
(An Autonomons hnstitule)

Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester III)

Faculty of Science & Technology

Course Category: PCC L
Course Code: AID223 Credits: 0-0-1

Course: Data Structures Laboratory T =
Teaching Scheme: Practical: 02 Hrs/Week End Semester Oral Examination: 25 Marks

Teacher Assessment: 25 Marks

Objectives

To implement the basic data structures- stack, queue, linked list.

To implement tree traversal techniques and operations on binary search tree.
To implement graph traversal techniques.

To implement sorting and searching algorithms.

List of

1
2
3
4
1
2
3.
4.
5
Practicals | 6
7
8
9.
1

0. Implementation of linear and binary search.

Array based implementation of stack.

Array based implementation of queue.
Implementation of Singly linked list operations.
Implementation of doubly linked list operations.
Implementation of stack and queue using linked list.
Implementation of Binary tree traversals.
Implementation of operations on BST.
Implementation of BFS and DFS.

Implementation of Selection sort.

Page 39 of 76

Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) w.e.f. 2024-25 (NEP 2020 Based Curriculum)

&b~

Chairman Board of Studies

Master Copy

Computer Science.& Engineering
MIT Aurangabad
(An Autonomous Institute)



" Maharashtra Institute of Technology

Chhatrapati Sambhajinagar
(An Autonomons Instituie)

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester III)

Course Category: PCC

Course Code: AID224 Credits: 0-0-1
Course: Artificial Intelligence and Knowledge Teacher Assessment: 25 Marks
Representation Laboratory End Semester Oral Examination: 25 Marks

Teaching Scheme: Practical: 02 Hrs/Week

1. Explore the methods of implementing algorithms using artificial intelligence
Objectives techniques.
2. To illustrate Heuristic search techniques

1. Write a program to implement Tower of Hanoi using Python.

2. Write a program to implement Hangman game using python.

3. Write a program to implement basic search strategies for the 8-Puzzle problem using
Python.

Write a function that allows you to generate random problem instances for the knapsack
program using Python.

Write a Program to find the solution for Travelling Salesman Problem using python.
Write a program to implement A* Algorithm using python

Write a program to implement using Dijkstra’s shortest path algorithm using python
Write a program to implement Hill Climbing Algorithm

Write a program to solve Tic-Tac-Toe using Min-Max search Algorithm.

10 Write a program to implement Alpha-Beta Pruning Algorithm

List of 4.
Practical

© g N
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester IV)

Credits: 3-0-0

In Semester Examination-I: 15 Mark

In Semester Examination-II: 15 Marks
Continuous Internal Evaluation: 10 Marks
Teacher Assessment: 10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs
Prerequisite| C Programming, Data Structures, Computer Organization

1. To learn the fundamentals of Operating System.

2. To study different components of OS.

Course Category: PCC

Course Code: AID251

Course: Operating System

Teaching Scheme: Theory: 03 Hrs/week

Objectives 3. To understand an overview of the different Types and Structures of OS.
4. To provide understanding of important system resources and their management policies
Introduction
Operating System Objectives and Functions: The OS as a User/Computer Interface, OS as
Unit-I a resource manager. Evolution of Operating system: Batch System, multiprogramming,

time sharing, multitasking, distributed, handheld Computer System, Embedded OS, Real
Time, Smart Card OS. Operating System Structure: Monolithic Systems, layered Systems.
Micro Kernels, Exokernels. System Calls and Shell.

(06 Hrs.)

Process Management
Process concept. Process states (two state, five state), Process Description, PCB.CPU
scheduling- scheduling criteria, Scheduling Algorithms. Thread: Process and "threads,
Unit-IT Thread functionality, User level and Kernel level threads. Process Synchronization
Principle of concurrency, Race condition. Critical Sections/Regions Mutual Exclusion,
Sleep and wakeup, Producer consumer problem, Semaphore, Monitors, Message Passing.
Dining Philosopher Problem, Readers, and writers’ problem.

(07 Hrs.)

File Systems
Overview: File, File Management System, File System Architecture, File Management
Unit-1H Functions. File Organization and access, File System Layout. File Directories, File
Sharing. Secondary Storage Management: File Allocation, Disk space management. File
System Consistency and Performance.

(07 Hrs.)

Memory Management

Memory Management Requirements, Relocation, Protection, Sharing, Logical
Organization, Physical Organization. Memory Partitioning: Fixed, Dynamic Partitioning,
Unit-IV Relocation Fragmentation, Swapping. Managing free Memory: Memory management
with bitmap, linked list. Paging: Basic Method, Structure of pageTable. Segmentation:
Basic Method. Virtual Memory: Demand Paging, Page replacement Algorithms- optimal,
FIFQ, LRU, Allocation of Frames, Thrashing.

(07 Hrs.)
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. Maharashtra Institute of Technology

Chhatrapati Sambhajinagar
(An Auvtonomous Institule)

Device Management
Unit-V Principles of I/0O Hardware: 1/0 devices, Device Controllers. Principle of /O software, 1/0
Software Layers, Disk: Disk hardware -Magnetic CDs, DVDs Disk, RAID, Disk
Formatting, Disk Scheduling Algorithms, Clocks.
(06 Hrs.)
Deadlock and Case study
Unit-VI Deadlock, System model, Characterization, Deadlock Prevention, Deadlock avoidance -
Bankers Algorithm for single and multiple resources, Deadlock detection and recovery,
Case study of Window 10- History of Windows, Case study of Linux- History of Linux.
(06 Hrs.)
Sr. ! = o
No. Title Author Publication Edition
Textbook 1 Overating S Abraham Silberschatz, Addi 1 xth
¥ . perating System Concepts Peter Galvin ddison Wesley| Si
Reference 2. Modern Operating Systems | Andrew S. Tanenbaum | Prentice Hall Third
Books i i
3. Operating System ].Z)e51gn N Andrew S. Tanenbaum Pearsc.)n Second
Implementation Education
4. Operating systems William Stallings Prentice hall Fourth
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ashtra Institute ofTechnology

Chhatrapati Sambhajinagar
(An Autonomous [nstitute)

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester IV)
Credits: 2-0-0
In Semester Examination-I: 15 Marks
SOUrSCICACEORERCE In Semester Examination-1I: 15 Marks
Course Code: AID252 . )
. . . Continuous Internal Evaluation: 10 Marks
Course: Object Oriented Programming in Java .
Teaching Scheme: Theory:02 Hrs/week ifeaches Assessment: 10. Marks
) ) End Semester Examination: 50 Marks
End Semester Examination (Duration): 02 Hrs.
Prerequisite| Programming in C Language and Data Structures
1. To learn Object Oriented concepts in Java
Objectives | 2. To study inheritance, polymorphism concepts
3. To understand exception and multithreading
Introduction to OOP and JAVA
UnitI Features of Java, Difference Between Procedural Oriented and Object Oriented approach,
Java Virtual Machine, Data Types, Variables, Operators, Control Statements, String and
Arrays in Java.
(04 Hrs.)
OOP in Java
UnitII Class Fundamentals, Introducing Methods, Declaring Objects, Accessing Class Members,
Method Overloading, Constructors, Constructor Overloading, Static Members, Access
Modifiers, this reference, introducing final.
(04 Hrs.)
Inheritance
Unit-IIT Inheritance in Java, Super and Sub Class, defining a Subclass, Types of Inheritance,
Method Overriding, using super, Finalizers, Abstract Class and Methods, Visibility
Controls, using final with Inheritance.
(05 Hrs.)
Interfaces and Packages
Unit.IV Interface in Java, Defining Interfaces, Extending and Implementing Interfaces.
Polymorphism, Packages: Defining Packages, Class path Variable, Creation of Package,
Importing Packages.
(04 Hrs.)
Exception Handling
Unit-V Exception Handling Fundamentals, Java's Built-in Exceptions, try catch and finally, throw,
throws keywords, User Defined Exceptions.
(04 Hrs.)
Multi Threading
Unit-VI Definition of a Thread, States of a Thread, Common Thread methods, Creation of a
Thread, Creation of Multiple Threads, Thread Priorities, Synchronization.
(05 Hrs.)
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;: Title Author Publication Edition
1. Java: The Complete Herbert Schildt McGraw‘ Hill Eleventh
Textbook Reference Education
s/ . . McGraw Hill .
Reference 2. Programming with Java | E Balagurusawmy Education Sixth
Books . -
Paul Deitel and | Pearson Prentice
3. Java: H
ava: How to program Hamvey Deitel Hall Tenth
4. Object (,)neflted Dr. G. T. Thampy Dreamtech Fourth
Programming in Java
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Maharashtra Institute of Technology |

Chhatrapati Sambha;magar
(An Autonomous Institule)

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester IV)
Credits: 2-0-0
In Semester Examination-I: 15 Marks
In Semester Examination-II:15Marks
Continuous Internal Evaluation: 10Marks
Teacher Assessment:10 Marks
End Semester Examination: 50 Marks
End Semester Examination (Duration): 02 Hrs

Course Category: PCC

Course Code: AID253

Course: Statistics for Data Science
Teaching Scheme: Theory:02 Hrs/week

Prerequisite | Discrete Mathematics
1. To understand the role of statistics in data science
2. To describe data using summary statistics and visualizations

ORjStives 3. To work with common statistical distributions relevant to data science
4. To employ statistical techniques for data exploration and analysis
Introduction to Data Science and Statistics
Basics of Data Science, Role of Statistics in Data Science, Types of Data and Data
UnitI Collection Methods.

Introduction to Statistics, Frequency Distribution, Summarizing Data with Measures of
Central Tendency (Mean, Median, Mode), Measures of Dispersion (Variance, Standard
Deviation), Exploring Data with Visualizations (Histograms, Boxplots, Scatterplots)

(04 Hrs.)

Random Variables and Distribution Functions:

S Random Variable, Distribution Function, Properties of Distribution Function, Discrete
) Random Variable, Probability Mass Function, Discrete Distribution Function, Continuous
Random Variable, Probability Density Function

(04 Hrs.)

Measures of Dispersion

Skewness and Kurtosis: Dispersion, Characteristics for an Ideal Measure of Dispersion,
Unit-IIT Measures of Dispersion, Range, Quartile Deviation, Mean Deviation, Standard Deviation
and Root Mean Square Deviation, Coefficient of Dispersion, Coefficient of Variation,
Skewness, Kurtosis

(04 Hrs.)

Correlation and Regression

UnitIV Introduction, Types of correlation, Correlation and causation, Methods of studying
correlation, Karl Pearson’s coefficient of correlation, Rank correlation, Regression, Lines
of Regression, Regression Coefficients

(04 Hrs.)

Probability Distribution:

Binomial distribution, Poisson distribution, Normal distribution, Fitting of binomial
Unit-V distributions, Properties of binomial, Poisson and normal distributions, Relation between
binomial and normal distributions, Relation between Poisson and normal distributions,
Importance of normal distribution, examples.

(05 Hrs.)
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]
Additional Statistical Methods for Data Science and Applications
Correlation Analysis, Analysis of Variance (ANOVA), Chi-Square Test for Categorical
Unit-VI Data, Introduction to Non-parametric Statistics
Case Studies and Applications- Applying Statistical Techniques to Real-World Data
Science Problems, Data Exploration and Feature Engineering, Building and Evaluating
Predictive Models.
(05 Hrs.)
[ Sr. . el o
No. Title Author Publication Edition
1 Fundamentals of Mathematical |S. C. Gupta, V.| Sultan Chand & Sons Tenth
Statistics (A Modern Approach) K.Kapoor | Educational Publishers
Statistical Methods: An Introductory ) New Age
2 ;
Textbooks Text LMoledhi International Ltd becand
/Reference University of Siegen,
Books 3 Statistical Data Analysis Glen Cowan Clarendon Press, -
Oxford
4 Applied Business Statistics Ken Black Wiley Seventh
5 An Introduction to Statistics with Thomas Soringer First
Python Hasalwanter pring
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester I'V)

Credits: 2-0-0

In Semester Examination-I: 15 Marks

In Semester Examination-II:15 Marks
Continuous Internal Evaluation: 10 Marks
Teacher Assessment:10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs
C Language, I/0, Analog and Digital interfacing, and peripherals.

Course Category: MDM

Course Code: AID261

Course: Embedded Systems

Teaching Scheme: Theory: 02Hrs/week

Prerequisite

Objectives | To equip the students with the basic concepts of embedded system applications.

Fundamentals of Embedded System

Core of the embedded system, Memory, Sensors (resistive, optical, position, thermal) and
Actuators (solenoid valves, relay/switch, opto-couplers), Communication Interface,
Embedded firmware (RTOS, Drivers, Application programs), Power-supply (Battery
technology, Solar), PCB and Passive components, Safety and reliability, environmental
issues.

Unit-I

(04 Hrs.)

Characteristics And Quality Attributes

(Design Metric) of embedded system. Real time system’s requirements, real time issues,
interrupt latency, Embedded Product development life cycle, Program modeling concepts:
Unit-IT DFG.FSM, Petri-net, UML

Applications: Introduction, keyboards, Human Factor, Key Switch Factors, Keyboard
Configurations, Displays, Seven-Segment Numeric Display, D/A and A/D Conversions.
(04 Hrs.)

Embedded Software Development Tools
Host and Target machines, Linker/Locators for Embedded Software, Getting Embedded
Unit-IIl | Software into the Target System
Debugging Techniques: Testing on Host Machine, Using Laboratory Tools, An Example
System.

(05 Hrs.)

ARM

Basic embedded C programs/applications for ARM-v7, using ARM-GCC-tool-chain,
Emulation of ARM-v7 (e.g. using QEMU), and Linux porting on ARM-v7 (emulation) board
CASE STUDY: 1) Medical monitoring systems, 2) Process control system (temp, pressure)
3) Soft real time: Automated vending machines, 4) Communication: Wireless (sensor)
networks.

Unit-IV

(04 Hrs.)

Unit-V Real time operating system
POSIX Compliance , Need of RTOS in Embedded system software, Foreground/Background
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systems, multitasking, context switching, IPC, Scheduler policies, Architecture of kemel,
task scheduler, ISR, Semaphores, mailbox, message queues, pipes, events, timers, memory
management, RTOS services in contrast with traditional OS.

(04 Hrs.)

The 8051 Architecture

Introduction, 8051 Micro controller Hardware, Input/output Pin Ports and Circuits, External

Unit-VI | Memory, Serial data Input/output, Interrupts. Basic Assembly Language Programming
Concepts: The Assembly Language Programming, Process, Programming Tools and
Techniques, Programming the 8051.

(05 Hrs.)
::;' Title Author Publication Edition
) | Embedded system-Architecture, | p oot | Mc Graw Hill Edu | Third
Programming, Design
. John Wiley & .
Textbooks 2 Embedded system Design Peckol Sons Third
/Reference Embedded Systems-An ]
Books > Integrated Approach LylaiBiDes Bednsom Ehird
Embedded Microcomputer
. Jonathan W. . g
4 Systems — Real Time Cengage Learning Third
. Valvano
Interfacing
. Ajay V Tata Mc Graw .
5 Micro Controllers Deshmukhi il Third
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Open Elective-2 offered by the Department of Agricultural Engincering

Course Category: OEC

Course Code: OEC291A

Course: Smart Agriculture Practices
Teaching Scheme: Theory: 02 Hrs./week

Credits: 2-0-0

In-Semester Examination-I: 15 Marks
In-Semester Examination-II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks
End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Prerequisite

Fundamentals of agriculture and basic sciences knowledge required

Objectives

To understand the concept and importance of smart agriculture.

To learn about the technologies and practices used in smart agriculture.

To explore the impact of smart agriculture on productivity and sustainability.
To develop practical skills in using smart agriculture technologies.

call bl

Unit-1

Introduction to Smart Agriculture: Definition and scope of smart agriculture Benefits and
challenges of smart agriculture: productivity, reduced resource wastage (water, fertilizers,
etc.), improved decision-making through data analysis, and enhanced sustamabﬂjty
Challenges include high initial costs, technological complexity, and the need for training
and education.

(04 Hrs)

Unit-II

Data Analytics in Agnculture' Basics of data analytics. Data analytics involves the
process of collectmg, processing, and analyzing data to extract useful information and
insights.

(04 Hrs)

Unit-III

Precision Agriculture: Principles and components of precision agriculture. Technologies
used in precision agriculture: GPS for location-based data, GIS for spatial analysis, and
remote sensing for monitoring crop health and environmental conditions. Precision
agriculture applications: Variable rate technology allows for the precise application of
inputs (fertilizers, pesticides) based on localized conditions, and site-specific management
tailors farming practices to the specific needs of different areas within a field.

(0S Hrs)

Unit-IV

Smart Irrigation Systems: Introduction to smart irrigation: Benefits and challenges of
smart irrigation: Benefits include water savings, improved crop yields, and reduced labor
costs. Challenges include high initial costs and the need for proper maintenance and
monitoring.

‘ (04 HFS)

Chairmafi Board of Studies
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(A

Smart Crop Management: Crop monitoring and management practices: Smart agriculture
technologies such as drones, sensors, and data analytics are used to monitor crop health,
detect diseases and pests, and optimize crop management practices. Crop health monitoring
Unit-V using smart technologies: Sensors and drones can be used to monitor crop health indicators
such as leaf color, temperature, and humidity. Crop modeling and forecasting: Data from
sensors and other sources can be used to develop crop models that predict yields, water
requirements, and optimal planting times. These models help farmers make informed

(05 Hrs)

Case Studies and Practical Applications: Real-world examples of smart agriculture
Unit-VI practices: Case studies from around the world showcase how smart agriculture technologies
are being used to improve farming practices, increase yields, and enhance sustainability.

z:' Title Author Publication | Edition
1. Precision Agriculture Basics Ancha Srinivasan CRC Press 1%
Internet of Things in Agriculture: . . <
References | 2 Smart Agriculture Ramesh K Sitaraman Springer 1
3. Data Analytics in Agriculture Pierre C. Robert Wiley =
Sthart Apricultare: ToT, Robotics, . 1 .
4 e\ 2 Thm. i Al e icatitin Liege University Elsevier 1*
Ch:;rma" Board of Studies C
ricultural Engineering er Lo
MIT Aurangabad Mai‘-l-.:wv,.__ py
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)
Open Elective-2 offered by the Department of Civil Engineering

Credits: 2-0-0

In-Semester Examination-I: 15 Marks
Course Category: OEC S .
Course Code: OEC291B In-Semester Examination-II: 15Marks

Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks
End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Course: Solid Waste Management
Teaching Scheme: Theory: 02 Hrs./week

Prerequisite | Basic knowledge of concepts of economics.

Understanding the principles and functional elements of SWM

To know the way of generation of different kind of solid waste.

Effectively handling and shortening of waste. for recycle and energy transformation
Adopting suitable and efficient method of processing to get minimum disposable matter
Choosing the appropriate method of disposal and essential requirements

Handling hazardous Waste and getting it stabilized

Objectives

S S e

Introduction to Solid Waste Management: need and objectives, waste management
Unit-I hierarchy, functional elements, environmental impact of mismanagement. solid waste:
sources, types, composition, sampling and characteristics quantities, physical, chemical and
biological properties.

(04 Hrs)

Generation of Solid Waste: factors affecting. storage and collection: general

Unit-II considerations for waste storage at source, types of collection systems, transfer station:

meaning, necessity, transportation of solid waste: means and methods, routing of vehicles.
(04 Hrs)

Segregation & Material Recovery: objectives, stages of segregation, sorting operations,
Unit-III guidelines for sorting for materials recovery, e-wastc management, biomedical waste
management.

(05 Hrs)

Waste Processing Technologies: composting, thermal conversion technologies
incineration, treatment of biomedical wastes. energy recovery from solid waste: parameters
affecting energy recovery, bio-methanation, fundamentals of thermal processing, pyrolysis,
incineration, advantages and disadvantages of various technological options.

Unit-IV

(05 Hrs)

Disposal Terminology: origin of domestic solid wastes, the quantity of refuse &
transportation of refuse, the economics of refuse collection. solid waste in industries,
Unit-V agricultural waste — its effect on the environment. solid waste handling methods, treatment
& disposal of solid wastes. sanitary landfills leachate and latest methods. integrated solid
waste management. .

(04 Hrs)

(Master Copy)
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Hazardous Waste Management: Types of hazardous waste (such as nuclear, biomedical,
and industrial waste), problems and issues related to HWM, Need for HWM, Legislations
Unit-VI on management and handling of HW, Hazardous Characteristics, reduction of wastes at
source, Recycling and reuse, labeling and handling of hazardous wastes, incineration,
solidification & stabilization of hazardous waste.
(04 Hrs)
) By . 0
Sr. . N —
No Title Author Publication Edition
Solid Waste Technology & . ]
1 Management, Volume 1 & 2 Christensen, H. T. Wiley 2010
References 'I‘he Pl‘actical HandbOOk Of LGWis
2 Compost Engineering Haug, T.R. Publishers i
3 Landfill Bioreactor Design & | Reinhart, R. D. and CRC Press, 1=
Operation, Townsend, G. T. 1997
4 Handbook of Solid Waste Tchobanoglous, G. McGraw Hill, ond
Management and Kreith, F. 2002
LNI aster Copy
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Al Branches) (Semester IV)

Open Elective-2 offered by the Department of Computer Science and Engineering

Course Category: OEC

Course Code: OEC291C

Course: Data Communication

Teaching Scheme: Theory: 02 Hrs./week

Credits: 2-0-0

In-Semester Examination-I: 15 Marks
In-Semester Examination-II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Prerequisite

Networking basics, Operating system, Internet, Wireless Communication

Understand data communication principles through practical examples and case studies.

. Evaluate the efficiency of data communication protocols by analyzing their asymptotic
runtiie cofivplexity and idedtifying recuifence relatiois.

3. Analyze and compare the effectiveness of different data communication methods, aiding

in the selection of the most suitable solutions for contexts.

i

Uiit-1

Introduction: Data Communications, Networks, Network Types, Internet History,
Piotocols and Standards Protocol Layetihg, TCP/IP Piotocol suité, Thé OSI model,
Addressing.

{04 Hrs)

Unit-1I

Data and Signals: Data and Signals: Analog and Digital, Periodic Analog Signal, Digital
Signals, Transmission Impairment, Data Rate limits, Performance.
(04 Hrs)

Unit-II

Digital and Analog Transmission: Digital Transmission: Digital to Digital Conversion,
Analog to Digital Conversion, Transmission Modes, Analog Transmission: Digital to
Analog Conversion, Analog to Analog Conversion.

(04 Hrs)

Unit-IV

Bandwidth Utilization and Switching: Bandwidth Utilization: Multiplexing, Spread

Spectrum, Transmission Media: Guided Media, Unguided Media, switching: Circuit

Switched Networks, Datagram Networks, Virtual Circuit Networks, Structure of a switch.
(05 Hrs)

Unit-V

Error Detection and Correction: Introduction, Block Coding, Linear Block Codes, Cyclic
Codes, Checksum

Data Link Control: Data Link Control: Framing, Flow and Error Control, Protocols,
Noiseless Channels, Noisy Channels, HDL‘C, Point to Point Protocol.

(05 Hrs)
Chairman Board of i ‘"a-‘: ste .]
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Multiple Access and LANs: Multiple Access: Random Access, Controlled Access,
Unit-VI Channelization.
Wired LANS: Ethernet, Wireless LANs: IEEE 802.11 and Bluetooth

Title Author Publication Edition
1 Data Communications and Behrouz A. M;Srr:w-Hlll 4
References HNetworking i Networking Series
Digital and Analog LEON W. "
| % | CommunicationSystems. | Couch |  Peamem | ¥ |
Computer Networks and Douglas E. h
2 Internet Comer Eisacson :
. Lhairman Board of Studi
Computer Science.& Enginee'riensg Mastel’ Copy
MIT Aurangabad Ik .-.m-m-j

(An Autonomous Institute)
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Open Elective-2 offered by the Department of Electronics and Computer Engineering

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Course Category: OEC

Course Code: OEC291D

Course: E-Waste Management
Teaching Scheme: Theory: 02 Hrs./week

Credits: 2-0-0

In Semester Examination-1: 15 Marks

In Semester Examination-II: 15Marks

Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks
End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Prerequisite

Knowledge of Reduce, Recycle and Reuse

Objectives

1. ‘T'o understand the scenario of E-waste

2. Discuss key elements of E-waste management

3. Understand key terms related to E-waste

4. To reduce the adverse effects of E-waste on human health, the environment, planetary
resources, and aesthetics.

Unit=1

Introduction: E-waste, Indian and global scenario of e-waste, Growth of Electrical and
Electronics industry in India, E-waste generation in India, Composition of e-waste, E-waste
pollutants, Possible hazardous substances present in e-waste, Environmental and Health
implications. Concept of E-waste management.

(04 Hrs)

Unit-II

E-waste Hazardous: Regulatory regime for e-waste in India, the Hazardous Waste
(Management and Handling) Rules 2003, E-waste Management Rules 2015, Regulatory
compliance including roles and responsibility of different stakeholders — producer,
manufacturer, consumer, etc., Extended producer responsibility (EPR). Estimation and
recycling of E-waste in metro cities of India.

(04 Hrs)

Unit-III

End-of-life management of ‘E-waste: Historical methods of waste disposal — dumping,
burning, landfill; Recycling and recovery technologies sorting, crushing, separation; Life
cycle assessment of a product — introduction; Case study — optimal planning for computer
waste.

(04 Hrs)

Unit-IV

Environmentally Sound E-waste Management: Emerging recycling and recovery
technologies, Guidelines for environmentally sound management of e-waste,
environmentally sound treatment technology for e-waste, Guidelines for establishment of
integrated e-waste recycling and treatment facility, Case studies, and unique initiatives from
around the world. .

(04 Hrs)
EMaster Copy
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E-Waste Rules: E-waste (Management and Handling) Rules, 2011 and E-Waste

Unit-V (Management) rules 2016 —Salient features and its likely implication, Government
assistance for TSDF’s.
(04 Hrs)
The International Legislation: The Basel Convention, The Bamako Convention, The
Unit-VI Rotterdam Convention, Waste Electrical and Electronic Equipment (WEEE), Directives of
the European Union, Restriction of Hazard's Substances (RoHS) Directives.
- (06 Hirs)
ey o oyme we o = el Gl e e ) Bl B St
Sr. . S e3e
No. Title Author Publication Edition
E-waste: implications,
1 regulations, and management Johri R. TERI Press, New _
’ in India and current global Delhi.
References best practices
Electronics Waste :
2 (Toxicology and Public - Elsevier *
Health issues)
3 Electronics Waste Hester R.E. and Science 2009
Management Harrison R.M.
Master Copyl

Page 58 of 76

Syllabus of Second Year B.Tech. (All Branches) w.e.f. 2024-25 (NEP 2020 Based Curriculum)

w" Chairman Board of Studies

Electronics & Computer Engineering
MIT Aurangabad

IAn Autnanamaue Inetitutal



Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)
Open Elective-2 offered by the Department of Electrical Engineering

Credits: 2-0-0

In-Semester Examination-I: 15 Marks
In-Semester Examination-II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Course Category: OEC

Course Code: OEC291E

Course: Programmable Logic Controller
Teaching Scheme: Theory: 02 Hrs./week

Prerequisite | Basic understanding of electrical circuits and industrial automation concepts. Familiarity
with programming languages or logic diagrams.

1. Characteristics of a PLC

2. Know general PLC issues

3. Understanding of PLC programming and ladder logic.
4. Understand and design basic input and output wiring
5. Analysis and classification of the process control

6. Interlocking process control
7
8
9.
1

Objectives
. Sequential process control
. Random process control
Understand the operation of a PLC
0. Understanding of Siemens PLC hardware units and utilizing them.
UnitI PLC Fundamentals: Architectural Evolution of PLC, Block diagram of PLC's,

Applications and Types, specifications, Manufacturers.
(04 Hrs)

Selection of PLC components: Power supply, CPU, I/Os List, Communication bus Various
Unit-I0 ranges available in PLC’s)I/O list selection Open-Circuit and Short-Circuit Tests Types of
Inputs & outputs / Source Sink Concepts, Wiring of the I/O devices.

(06 Hirs)

Programming instructions arithmetic and logical: Programming instruction: AND, OR,
Unit-III AND-before-OR, OR-before-AND, NO / NC contacts, Edge detection instructions. Set /
Reset, Elementary data type.

(04 Hrs)

PLC Fanctions: Timer function, Counter function, Arithmetic function, Number

Unit-TV comparison functions, Numbering systems, and number conversion function.

(04 Hrs)

Analog PLC operations: Different PLC operations and applications of PLCs: Stepper
Unit-V motor control, speed control of D.C. motor, water level control, Traffic control,
Temperature control.

Nes = (04 HI'S)
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Unit-VI HMI: Architecture, types and specifications, Interfacing and Networking with PLC,
SCADA: Introduction, features and applications.
Publication
Programmable Logic | John W. Webb, Ronald A, | Prentice Hall
1. " of India st
Controllers Reis Pri
vate
Programmable Logic
Controllers: John R. Hackworth,
Refcreaces . Programming Methods Fredrick D. Hackworth Jr Pearson ch
and Applications
3. Programmable Logio William Bolton Elsevier 4t
Controllers
Handbook of Industrial | Richard L. Shell and Emest | MeGraw Hill
4. . CRC press -
Automation L. Hall 2000

Chairm;w% Studies
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)
Open Elective-2 offered by the Department of Emerging Science and Technology

Credits: 2-0-0

In-Semester Examination-I: 15 Marks
In-Semester Examination-II: 15Marks
Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks

End Semester Examination; 50 Marks

End Semester Examination (Duration): 02 Hrs.

Course Category: OEC

Course Code: OEC291F

Course: Information and Knowledge Management
Teaching Scheme: Theory: 02 Hrs./week

Prerequisite | Computer Fundamentals

1. To understand the importance of information and knowledge management in
organizations.

L 2. To Gain knowledge of various theories and models related to information and

Objectives knowledge marageritent.

3. Learn techniques for effectively capturing, organizing, and sharing information and
knowledge. -

Introduction to Information and Knowledge Management: Information and Knowledge
Management, Data Sources and Types, Methods of Data Collection, Challenges in
Unit-1 Managing Digital Information, Organizational Data Management, Attributes of Data, The
Data Lifecycie, Daia Sharing and Reusc, Planning for Data Management, Aspects of Data
Management.

(04 Hrs)

Information Documentation and Analysis: Organizing Information Using Organizational
Systems and Conventions, Database Utilization for Content Organization and Analysis,

Unit-Il Managing Information Throughout the Analysis Process, Comparison Between Raw and
Analyzed Data Management, and Techniques to Facilitate Analysis.

(04 Hrs)

Information Storage: Identifying and Managing Secure and Private Information, Policies

Unit-III for Information Security, Short-term Storage Solutions, Practical Aspects of Storage and

Backup, Best Practices to Avoid Information Loss, Preserving and Archiving Information,
Long-term Storage and Preservation Strategies, including File Formats and Media Selection.
(05 Hrs)

Information Architecture and Retrieval: Information Architecture, Types of Information
Architecture, Constructing Information Architecture for Analytics, Information Governance
Unit-IV and Security Measures, Frameworks for Information Governance, Considerations for Data
Privacy and Compliance, Best Practices for Information Security, Methods for Information
Access and Retrieval.
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Information Publishing and Reuse: Sharing and Publishing Information, Objectives of
Publicly Sharing Information, Intellectual Property Rights and Licensing for Datasets,
Ethical Considerations in Information Management, Assessing the Impact of Publicly
Shared Information.

Unit-V

(05 Hrs)

Knowledge Systems: Developing Reliable, Scalable, and Maintainable Knowledge
Systems, Understanding Knowledge Systemis Reliability, Factots Affectiig Reliability
(Hardware Faults, Software Errors, Human Emors), Importance of Rehablhty and
Unit-VI Scalability in Knowledge Management, Load and Performance Description in Knowledge
Systems, Coping Strategies for Handling Load, Considerations for Maintainability,
Operability, and Complexity, Overview of Data Models and Query Languages (Relational
Model vs. Document Model).

(04 Hrs)
I e SN - e
-3 Title Author Publication | Edition
Information Management:
1. Strategies for Gaining a William McKnight Pearson 1%
Competitive Advantage with Data
Data Science for Business: What
2 You Need to Know about Data | Foster Provost and Oreill I
_ ’ Mining and Data-Analytic Tom Fawcett y
References Thinking
The Data Warehouse Toolkit: The i
3. | Definitive Guide to Dimensional | “2Pn Kimballand | oy 30
Modeling Margy Ross
Enterprise Architecture Planning:
4. | Developing & Blueprit fof Datz, | Srcvon 1L SPEWAK | gy 1=
Applications, and Technology ’
N KimizDalkir | MIT Press 3t
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)
Open Elective-2 offered by the Department of Mechanical Engineering

Course Category: OEC i .
Course Code: OEC291G In-Semester Examination-II: 15Marks

Course: Renewable Energy Resources
Teaching Scheme: Theory: 02 Hrs./week

Credits: 2-0-0
In-Semester Examination-I: 15 Marks

Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks
End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Prerequisite

Basic understanding of concepts of physics and thermodynamics.

Objectives

1. To create awareness amongst students on sources of energy, energy crisis, and the
alternatives available.

2. To get exposure to recent advances in energy in the contemporary world.

3. To know about various miscellaneous energy and its potential.

Unit-I

Introduction: Introduction to types of non-conventional energy sources, Energy Scenario
in India and the world, Review of energy consumption pattern in various sectors in India,
Introduction to energy policies and programs in India like International Solar Alliance,
National Solar Mission, etc., Introduction to global climate change concerns like Clean
Development Mechanism [CDM], Carbon Fund Concept of Carbon credit, Various
international protocols.

{04 Hrs)

Unit-II

Solar Energy Systems: Solar radiations, Types of solar radiation collectors, Estimation and
measurement of solar energy, Characteristics of Photovoltaic cells, Solar cell arrays,
Applications of Solar Heating & Cooling Systems like Solar still, Solar cookers, Solar
ponds, Solar passive heating and cooling systems: Trombe wall, Solar power plant, Solar
furnaces.

(04 Hrs)

Unit-1IX

Biofuels: Review of Indian edible and non-edible oil sources, Examples of biodiesel crops
in India, Storage and Characterization of blodlesel, Environmental and health effects of
biodiesel, R&D in biodiesel '
Energy Generation from Waste Types: Biochemical Conversion: Sources of energy
generation, Industrial waste, agro-residues; Aerobic & Anaerobic treatments, Factors
affecting bio digestion.

(05 Hrs)

Unit-IV

Wind Energy Systems: Basic principles of wind energy conversion, Site selection criteria,
Wind data and energy estimation in India, Wind energy conversion systems, Horizontal and
Vertical axis wind machines, Applications of wind energy, Environmental aspects, Wind
Energy Program in India. .

(05 Hrs)

Chai
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Geothermal Energy: Structure of earth, Geothermal Regions, Hot Springs. Hot Rocks, Hot
Aquifers. - Analytical methods to estimate thermal potential. Hamessing techniques,
Unit-V Electricity generating systems.
Direct Energy Conversion: Nuclear Fusion: Fusion, Fusion reaction, P-P cycle, Carbon
cycle, Deuterium cycle, Condition for controlled fusion, Fuel cells and photovoltaic.
Thermionic & thermoelectric generation, MHD generator.
(04 Hrs)
Introduction to mew emergy techmology: Hydrogen production - water splitting -
Unit-VI electrolytic methods Chemical cycle - photo splitting - photo galvanic - photochemical.
Application of Hydrogen Fuel for Vehicle, Introduction to Magneto Hydro Dynamic system
(MHD) and Electro gas dynamics (EGD): principles and types.
(04 Hrs)
5‘; - Title Author Publication | Edition
Solar Energy-Principles of TMH Publishing @
1 Thermal Collection & Storage .3k Sukhigme Co., New Delhi. :
Non-Conventional Energy . Khanna publisher, 6"
2 Sources R New Delhi
3 Non-Corl;:ntlonal Energy B. H. Khan TMH New Delhi 3u
ources
4 Technology and Application of Srivastava, Jain Brothers, 1993
Biogas Shukla and Ojha New Delhi
5 Renewable Energy Resources- G. N. Tiwari & Narosa 2004
Basic Principles and Applications | M. K. Ghosal Publications
, . o New Age
References | 6 Biogas S):ten]lisc-alt’il(‘)lzslplw — Mital K.M International 1996
PP Publishers
Basics of Solid & Hazardous . .
7 Waste Management Technology Shah, Kanti L. Prentice Hall, 2007
Klaus Friedr Vielveg
8 Engine for Biogas VonMitzlaff and Sohn ) 1988
Braunschweig
9 Wind Power PlaSItSZ Theory and DeSlI'? Le Pergamon Press 1982
Design Gouriers ‘
Solar Energy — Fundamentals and | H. P. Garg and .
0 Applications IPrakash | Lo MeGraw Hill | 2000
John A Duffie Wg:g’ej;‘e’
11 | Solar Energy Thermal Processes | and William A Publication, New 1974
Beckman Y
ork
Additional 1. https://isolaralliance.org/publications/annual-reports
References 2. hitps://mnre gov.in/img/documents/uploads/file f-1618564141288.pdf
A 3. htips://mnre.gov.inknowledge-center/publication
—
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Open Elective-2 offered by the Department of Plastic and Polymer Engineering

Course Category: OEC

Course Code: OEC291H

Course: Plastic Recycling

Teaching Scheme: Theory: 02 Hrs./week

Credits: 2-0-0

In-Semester Examination-I: 15 Marks
In-Semester Examination-1I: 15Marks

Teacher Assessment: 10 Marks

Continuous Internal Evaluation: 10 Marks

End Semester Examination: 50 Marks

End Semester Examination (Duration): 02 Hrs.

Prerequisite

Basic knowledge of polymeric materials, additives, and their properties.

Objectives

To learn the basic concepts used in the recycling of polymers.

Unit-I

Significance of Recycling: Introduction and classification of waste. Global polymer
production and consumption. Global polymer waste composition, quantities, and disposal,
Identification of polymer for recycling.

(04 Hrs)

Unit-IT

Unit-II

Recycling Process: Collection, sorting, and segregation of waste; Use of advanced
technologies such as artificial intelligence in sorting; recycling methods: primary,
secondary, tertiary, and quaternary recycling, landfilling.

(05 Hrs)

Recycling Equipment/Machinery: Equipment for primary and. secondary recycling:
shredder, granulator, pulverizer, shredder, cutter. Classification and types of reactors for
tertiary recycling, usc of x-ray photoclectron spectroscopy (XPS) in recycling, intcrnational
standards in recycling.

(04 Hrs)

Unit-IV

Recycling Techniques of Various Plastic and Rubber Products: PE/PP packaging films
and woven sacks, PET bottles and films, PVC products, fiber-reinforced plastics (FRP), and
rubber products, PP batteries.

(04 Hrs)

Unit-V

Recycling of Plastics from Urban Waste: Physiochemical, mechanical, and rheological
characteristics of recycled plastics, hydrolytic treatment of plastics waste containing paper,
mixed plastic waste and its processing, recycling extrusion, and additives used in polymer
recycling.

(05 Hrs)

Unit-VI

Recycled Plastics End Use Applications: Use of recycling plastics in food packaging, Use
of recycled plastics in construction and architecture. Single-use plastics recycling,
healthcare plastic waste recycling. f

(04 Hrs)
Chair*érfﬁ‘o"aﬁ;’(?’srad' EMaster Cop
Plastic & Polymer Engineerliﬁg SH— sesabia .E,.E!.'

MIT Aurangabad
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:;' Title Author Publication Edition

Plastics Fabrication Manas Chanda and : h

L and Recycling Salil K. Roy - CRE:Eress :
2. Recycegiof Raju Francis Wiley-VCH 1=

Polymers
References = .
Mixed Plastic

. B. Hegberg, G. Noyes Data o

3. Recycling Brenniman Corporation 1

- Technology
p Fe:ndsdmpylr‘o%"gﬂ‘f“g John Schiers & W. | John Wiley and »
waste plastics ) .
M
Chairman Board of Studies
Plastic & Polymer Engineering
MIT Aurangabad
(An Autonomous Institute)
Master Copy
WL T w———
Page 66 of 76

Syllabus of Second Year B.Tech. (All Branches) w.e.f. 2024-25 (NEP 2020 Based Curriculum)



Maharashtra Institute of Technology

Chhatrapat1 Sambhajinagar
o ®  Tastitic:)

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Course Category: HSSM

Course Code: HSM201

Course:; Engineering Economics and Management
Teaching Scheme: Theory: 2 Hrs./week

Refer Page No. 27 and 28 for detail Syllabus

Credits: 2-0-0
In-Semester Examination-II: 10 Marks
Teacher Assessment: 15 Marks

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Course Category: HSSM

Course Code: HSM202

Course: Innovation and Entrepreneurship
Teaching Scheme: Theory: 02 Hrs./week

Credits: 2-0-0
In-Semester Examination-II: 10 Marks
Teacher Assessment: 15 Marks

Refer Page No. 29 and 30 for detail Syllabus

Faculty of Science & Technology
Syliabus of Second Year B.Tech. (All Branches) (Semester 1V)

Course Category: VEC

Course Code: VEC201 Credits: 1-0-1
Course: Universal Human Values In-Semester Examination-II: 10 Marks
Teaching Scheme: Theory: 01 Hrs./week Teacher Assessment: 15 Marks

Practical: 02 Hrs./Week

Refer Page No. 31 and 32 for detail Syllabus

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Course Category: VEC

Course Code: VEC202

Course: Environmental Studies

Teaching Scheme: Theory: 01 Hr/week,
Practical: 02 Hrs/Week

Credits: 1-0-1
In-Semester Examination-II: 10 Marks
Teacher Assessment: 15 Marks

Refer Page No. 33 and 34 for detail Syllabus
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Course Category: VSEC

Course Code: VSE271 Credits: 1-0-1
Course: Professional English In-Semester Examination-II: 10 Marks
-| Teaching Scheme: Theory: 01 Hr./week Teacher Assessment: 15 Marks

Practical: 02 Hrs/Week

Prerequisite | Knowledge of the English Language, Knowledge of LSRW techniques

To understand the concept of effective communication.
To make use of the principles of business etiquette in professional behavior
To utilize different strategies of reading and listening for effective communication

To understand various forms of communication and demonstrate knowledge of
surroundings

during different communication situations.
5. To construct an appropriate format of business documents and build a positive image as
an effective communicator.

6. To apply professional etiquette in professional life and inculcate the habit of standard
behavior.

sl (R

Objectives

| Basics of Communication: Communication Process and its elements, verbal and nonverbal
Unit-I . | communication, barriers of communication ‘and strategies to overcome them, characteristics
of effective communication.

(02 Hrs)

Interpersonal Skills: Teamwork and team building: Team formation, team dynamics,
Unit-IT leadership styles, Time Management concept, strategies, Stress Management: types and
techniques.

(02 Hrs)

Receptive Skills of Language: Listening Skills: Purpose and importance of Listening,
Unit-I1 | different types of listening, barriers & strategies of effective listening
Reading Skills: Purpose and importance, types, barriers & strategies of reading.

(03 Hrs)
Unit-IV Oral Communication: Group Discussion, Interview techniques, public speaking.
(02 Hrs)
Unit-V Writing Skills: Business Letters, drafting an email, Writing Job Applications Resume
e Preparation, Writing reports.
(02 Hrs)
Rao !\ﬂa% ar Copy
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nit-VI Professional Etiquettes: Introductions and First Impressions, E-mail etiquettes, telephone
ctiquettes, dining table etiquettes, corporate dressing.
. (02 Hrs)
=l o R E_ drein : =
1. Self-Introduction in formal situations.
2. Team Formation: Different stages of Team building
3. Book Review (English book) with PPT presentations
4. Enhancing Listening Skills: TED talks or audio lectures on theory syllabus topics
List of 5. Mock Group discussions.
Exls N 6. Formal PPT presentations
erclse_ 7. Mock Interviews (techniques and etiquette)
8. Cover letter and resume writing (format, styles, and strategies)
9. Telephonic conversation (Interview & Formal situations)
10. Dining Etiquettes (Manners and code of conduct)
o Title Author Publication | Edition
Effective Technical Rizvi McGraw Hill o
N Communication M. Osral ! Education 1
- = ] Sanjay Kumar, Oxford o
2. Communication Skills Pushp Lata, University Press 1
How to Succeed in Group . .
References 3. Discussions & Personal Dr. S. K. Mandal JaxcoI_II‘(l)l blishing 1=
Interviews s
4 Excellence in Business John Thill, p 1ot
) Communication, Courtland Bovee samon
The ACE of Soft Skills: Gopalswam: Pearson
5. Attitude, Communication and Rp esh Y Education i
Etiquette for Success
6. Master of Business Ltiquette Cyrus M. Gonda | Embassy Books 2017
W Master Copy
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Faculty of Science & Technology
Syllabus of Second Year B.Tech. (All Branches) (Semester IV)

Course Category: AEC
Course Code: AEC272
Course: Personality and Leadership Development

Credits: 0-0-2
Teacher Assessment: 25 Marks

Skills
Teaching Scheme: Practical:-04 Hrs./Week
Prerequisite | Nil
1. Equip engineering graduates with the essential soft skills and leadership skills necessary
to succeed in the professional world.
2. Empower students to effectively market themselves through resume building, cover letter
writing, and professional networking.
3. Prepare students for the job search process by providing strategies for job market
Objectives research, effective job search techniques, and interview preparation.
4. Foster a mindset of continuous learning and career development to ensure long-term
success and adaptability in the evolving engineering landscape.
5. Prepare the student to appear for Aptitude test as a part of the campus recruitment
process
Activitics o be porformed incach soasion {session durat TR
1. Skills Assessment: Students assess their hard and soft skllls discuss within groups, and
create a skills matrix.
2. Problem-Solving Challenge: Teams brainstorm solutions to a complex engineering
problem, present their solutions, and discuss their decision-making process.
3. Industry Trends Research: Students research industry trends and create visual
presentations summarizing their findings.
4. Job Profile Analysis: In pairs, students analyse job profiles, compare and contrast them,
and present their analysis to the class.
List of 5. Goal Setting: Students sct SMART goals, create action plans, and receive feedback
Practical from peers.
6. Resume Building Workshop: Students learn about resume writing best practices, review
sample resumes, and draft their own resumes with guidance and feedback.
7. LinkedIn Profile Development: Students update their LinkedIn profiles, receive peer
feedback, and ensure completeness and professionalism.
8. Elevator Pitch Competition: Students craft and deliver elevator pitches, compete for the
most compelling presentations, and receive feedback.
9. Internship Application Workshop: Students draft effective internship applications,
review each other's materials, and receive guidance on researching opportunities.
10. Mock Interview Marathon: Students participate in mock interviews, rotate through

different scenarios, and receive feedback on their interview skills.

Chaifman Board of Studies
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11.
12.
13.
14.

15.
. project, allowing them to take on different leadership roles and develop project

16.
17.
18.
19.
20.
21.
. Arithmetic concepts like progressions and equations will be covered in this sessiomn,
23.
24.
25.
26.
27.
28.
29.

30.

Hackathon Preparation Workshop: Students learn about hackathons, form teams,
brainstorm project ideas, and begin planning for participation.

Project Competition Bootcamp: Students prepare for project competitions, form teams,
brainstorm ideas, and develop prototypes or proposals for submission.

Team Building Challenge: Split the batch into smaller teams for collaborative problem-
solving tasks that emphasize communication and teamwork.

Mock Leadership Scenarios: Assign students roles in various leadership scenarios to
practice decision-making, delegation, conflict resolution, and empathy.

Community Service Project Planning: Guide students in planning a community service

management skills whilc addressing real-world issucs.

Students will learn and solve problems related to fundamental numerical concepts,
including the number system, LCM, HCF, and divisibility.

In this session, students will focus on percentages and ratios, learning to solve problems
related to these concepts.

Students will delve into the application of time and work principles, solving problems
that require understanding and application of these concepts.

This session will concentrate on profit and loss calculations, with students learmng to
solve related problems effectively.

Students will tackle problems related to determining ages, applying appropriate
mathematical techniques to arrive at solutions.

Geometric concepts will be the focus of this session, with students learning about
shapes, their properties, and perimeter calculations.

I"

with students practicing solving problems based on these topics.

Students will review and consolidate their understanding of average and decimal
fraction concepts, solving related problems to reinforce learning.

This session will cover the intricacies of calendar and clock problems, with students
learning to solve such problems effectively.

Students will learn and solve problems based on word patterns and number series,
honing their pattern recognition skills.

Logical reasoning basics. will be covered in this session, with students learning and
solving problems related to blood relations and coding-decoding.

Direction sense and symbols will be the focus of this session, with students learning to
solve problems based on these concepts effectively.

Advanced logical reasoning skills will be developed in this session, with students
tackling problems related to syllogism and logical puzzles.

Visual reasoning concepts will be explored in this session, with students learning to
solve problems based on visual pattems effectively.

In the final session, students will engage in a comprehensive review of all topics
covered in the course and participate in a mock test simulation to assess their
understanding and readiness for placement exams.

*

.
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S‘; _ Title Author Publication | Edition
‘What Color Is Your Parachute? .
1| 202X A Practical Manual for | RichardN.Bolles | Ten Speed 2
Job-Hunters and Career-Changers
The Start-Up of You: Adapt to -
2 the Future, Invest in Yourself, e Cropn 1
Ben Casnocha Business
and Transform Your Career
3 Designing Your Life: How to Bill Burnett and Knoof 1ot
Build a Well-Lived, Joyful Life Dave Evans P
"4 How to Win Friends and C - Simon & )
Reference Influence People B cgie Schuster
Books, The 7 Habits of Highly Effective Simon &
e- books, 5 People: Powerful Lessons in Stephen R. Covey Schuster -
¢- Journals Personal Change
6 | Quantitative Aptitude for S. Chand )
Competitive Examinations BSR4 SA gatwal; Publications
7 A Modern Approach to Logical S. Chand }
Reasoning DERS0A seanval, Publications
The Hands-on Guide to Arihant
8 | Analytical Reasoning and Logical Pecyush Bhardwaj B 1
. Publication
. Reasoning
9 How to Prepare for Logical McGraw Hill )
Reasoning Arun Sharma Publication
G How to Preparc for Quantitative McGraw Hill
1y X -
Aptitude Arun Shamma | " vication
| ® LinkedIn Learning
Additional | 7 Ourer®
f -
References . foacy Academy:
e Codecademy
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\ Ma.harashtta Institute of Technology

Chhatrapati Sambhajinagar
(Ao Autonomous Institute)

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester 1V)

S —

Course Category: PCC

Course Code: AID273 Credits: 0-0-1
Course: Object Oriented Programming in Java Teacher Assessment: 25 Marks
Laboratory ESE/Oral: 25 Marks

Teaching Scheme: Practical: 02 Hrs/week

Objectives To implement object-oriented concepts using Java language

1. Write a program that inputs a word and a sentence. Find the given word in the sentence
entered.

2. Write a program to store five student’s marks along with roll number in an array.
Display marks of a particular roll number.

3. Write a class Stack to push number, pop number and also to check stack empty or full.
(Use OOPs concepts and constructor overloading to assign default size of stack to 5 or
user can change the stack size while creating object)

4. Create a class, Bank Account, with fields account Number, account Holder Name,
balance and interest Rate and a method deposit() that adds an amount to the balance.
Create a subclass Savings Account that extends Bank Account and adds a field

List of minimum Balance and a method withdraw() that subtracts an amount from the balance.

Practical Create a subclass Fixed Deposit Account that extends Savings Account and adds a field

term and a method get Interest() that returns the interest earned on the account. Create an

object of the Bank Account class and call the deposit() method. Create an object of the

Savings Account class and call the deposit() and withdraw() methods. Create an object

of the Fixed Deposit Account class and call the deposit().

Write a program to implement compile time polymorphism.

Write a program to implement run time polymorphism.

Write a program to demonstrate the use of interfaces and packages.

Write a program to handle Run Time Exceptions in Java

Write a program to throw Negative Number Exception (which is a user defined

exception) if user enters a negative number as input.

10. Write a program to demonstrate multithreading in Java.

© % N w»
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Maharashtra Institute of Technology

Chhatrapati Sambhajinagar
(An Autonomous Institute)

Faculty of Science & Technology
Syllabus of Second Year B.Tech. (Artificial Intelligence and Data Science) (Semester IV)

Course Category: PCC Credits: 0-0-1

Course Code: AID274 ;
Course: Python for Data Science Laboratory ]’Ez‘essli;l(l)e:alAszs;: s;/{n;:g 25 Marks

Teaching Scheme: Practical: 02 Hrs/week

1.To use core Python functionalities to work with various data types, perform essential
operations.

Objectives | 2.To write basic scripts to automate data processing tasks.

3.To acquire data for cleaning and analyzing.

4.To present insights through visualizations and building a basic workflow.
1. Use sequence data types and their associated operations in Python

a) Strings

b) Lists

c) Arrays

d) Tuples

e) Dictionary
f) Sets

g) Range

2. Data Ingestion and Cleaning: Acquire data and prepare it for analysis
3. Data Wrangling with pandas: Manipulate and transform data to suit the analysis
needs.
4. Numerical Computation with NumPy: Perform different computations using
NumPy library.
List of 5. Data Visualization with Matplotlib: Data visualization on a dataset using matplotlib
Practical and seaborn libraries
a) Scatter plot
b) Line plot
c) Barplot
d) Histogram
e) Boxplot
f) Pair plot
6. Implementing Web Scraping in Python with BeautifulSoup.
7. Data Preprocessing for Machine Learning: Prepare the data to use in machine
learning models.
8. Exploratory Data Analysis (EDA) with Seaborn: Create advanced visualizations
specifically for data exploration using Seaborn.
9. Building a Simple Data Science Pipeline: Integrate all learned techniques in
previous labs into a complete workflow.
10. Implement version control using Git.
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M hara shtra lnstitute ofTechnology

Chhatrapati Sambhajinagar
(An Autononmous [nstituie)

Brief about - Honor and Double Minor Degree program

As per the NEP 2020 guidelines, Honor Degree courses are offered by Department (Major Discipline),
whereas the Minor Degree courses (referred as Double Minor) are offered by another department. Honor
Degree or Double Minor Degree is Optional. The students those who fulfills the eligibility norms can enroll
for it. The Table 1 and 2 give the list of such programs.

Table 1: Honours Degree Programs

Sr. No.| Name of Honours Degree Program Offered by
1 | Smart Agritech Agricultural Engineering 7
2 | Green Technology and Sustainable Environment | Civil Engineering
3 |Digital Media Computer Science and Design
4 | Cloud Computing Computer Science and Engineering
5 |Internet of Things Electronics and Computer Engineering
6 | Electric Vehicles Electrical Engineering
7 | Generative Al Artificial Intelligence and Data Science
8 |Robotics and Automation Mechanical Engineering
9 | Polymeric Materials Plastic and Polymer Engineering

Table 2: Minor Degree Programs

S:;'. Name sf Minor Degree Program Offered by
1 Advanced Agricultural Engineering Agricultural Engineering
2 | Sustainable Infrastructure and Smart Cities Civil Engineering
3 Design Engineering Computer Science and Design
4 Cyber Security Computer Science and Engineering
5 Data Science Electronics and Computer Engineering
6 Sustainable Energy Engineering Electrical Engineering
7 |Data Analytics Artificial Intelligence and Data Science
8 | Mechanical Engineering Systems and Automation| Mechanical Engineering
9 Polymeric Products and Project Economics Plastic and Polymer Engineering

Student can opt for either Honor or Minor degree program at a time and not the both.
The course curriculum and guidelines are given in a separate Information Booklet, available at the
Department.

~~ ¥, o
= ) C—=Qor — )

Dr. Aj§ I Sayyad, Dean (Academmicn)
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