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GENERAL INFORMATION

ABBREVIATIONS USED IN THE CURRICULUM

Cat - Category

L - Lecture

T - Tutorial

P - Practical

Cr - Credits

ENGG - Engineering Sciences (including General, Core and Electives)
HUM - Humanities (including Languages and others)
SCI - Basic Sciences (including Mathematics)

PRJ - Project Work (including Seminars)

AES - Aerospace Engineering

AIE - Computer Science and Engineering - Artificial Intelligence
BIO - Biology

CCE - Computer and Communication Engineering
CHE - Chemical Engineering

CHY - Chemistry

CSE - Computer Science and Engineering

CcvL - Civil Engineering

cuL - Cultural Education

EAC - Electronics and Computer Engineering

ECE - Electronics and Communication Engineering
EEE - Electrical and Electronics Engineering

ELC - Electrical and Computer Engineering

HUM - Humanities

MAT - Mathematics

MEE - Mechanical Engineering

PHY - Physics

Course Outcome (CO) — Statements that describe what students are expected to know, and are able to do at the end
of each course. These relate to the skills, knowledge and behaviour that students acquire in their progress through
the course.

Program Outcomes (POs) — Program Outcomes are statements that describe what students are expected to know

and
that

be able to do upon graduating from the Program. These relate to the skills, knowledge, attitude and behaviour
students acquire through the program. NBA has defined the Program Outcomes for each discipline.

PROGRAM OUTCOMES FOR ENGINEERING

1.

2.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, and an
engineering specialization to the solution of complex engineering problems.

Problem analysis: Identify, formulate, review research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences, and engineering
sciences.

Design/development of solutions: Design solutions for complex engineering problems and design system
components or processes that meet the specified needs with appropriate consideration for the public health and
safety, and the cultural, societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge and research methods including
design of experiments, analysis and interpretation of data, and synthesis of the information to provide valid
conclusions.
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10.

11.

12.

Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern engineering and
IT tools including prediction and modeling to complex engineering activities with an understanding of the
limitations.

The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal, health,
safety, legal and cultural issues and the consequent responsibilities relevant to the professional engineering
practice.

Environment and sustainability: Understand the impact of the professional engineering solutions in societal
and environmental contexts, and demonstrate the knowledge of, and need for sustainable development.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of the
engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader in diverse teams,
and in multidisciplinary settings.

Communication: Communicate effectively on complex engineering activities with the engineering community
and with society at large, such as, being able to comprehend and write effective reports and design
documentation, make effective presentations, and give and receive clear instructions.
Project_management and finance: Demonstrate knowledge and understanding of the engineering and
management principles and apply these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.

Life-long learning: Recognize the need for, and have the preparation and ability to engage in independent and
life-long learning in the broadest context of technological change.
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SEMESTER |

Cat. Code Title LTP Credit
HUM 19ENG111 Technical Communication 203 3
SCI 19MAT101 Single Variable Calculus 100 1
SClI 19MAT106 Ordinary Differential Equation 200 2
SClI 19MAT102 Matrix Algebra 200 2
ENGG 19CSE100 Problem Solving and Algorithmic Thinking 213 4
19PHY101/ . . . . . .
SCI 19CHY102 Engineering Physics - A/ Engineering Chemistry - B 210 3
scl 19PHY181/ |[Engineering Physics Lab - A / Engineering Chemistry 003 1
19CHY182 Lab-B
ENGG 19MEE181 Manufacturing Practice 003 1
ENGG 19MEE100 Engineering Graphics - CAD 203 3
HUM 19CUL101 Cultural Education - | 200 2
TOTAL 32 22
SEMESTER 11
Cat. Code Title LTP Credit
HUM Free Elective I** 200 2
SClI 19MAT111 Multivariable Calculus 200 2
SClI 19MAT116 Laplace Transform 100 1
scl 19PHY101/ Engineering Physics - A/ Engineering 210 3
19CHY102 Chemistry - B
scl 19PHY181/ Engineering Physics Lab - A / Engineering 003 1
19CHY182 Chemistry Lab - B
ENGG 19CSE102 Computer Programming 303 4
ENGG 19EEE113 Electrical Engineering Practice 103 2
ENGG 19EEE112 Electric Circuits 303 4
ENGG 19EEE114 Electronic Circuits 303 4
HUM 19CUL111 Cultural Education - 11 200 2
TOTAL 35 25
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SEMESTER I

Cat. Code Title LTP Credit
SCI 19MAT?214 Fourier Transforms and Complex Analysis 210 3
ENGG 19EEE205 Fundamentals of Mechanical Engineering 200 2
ENGG 19EEE206 Material Science for Electrical Engineering 200 2
ENGG 19EEE202 Analog Integrated Circuits 303 4
ENGG 19EEE204 Electrical Measurements 303 4
ENGG 19EEE203 Digital Systems 303 4
ENGG 19EEE201 Electromagnetic Theory 300 3
HUM 19AVP201 Amrita Values Programme | 100 1
TOTAL 29 23

SEMESTER IV

Cat. Code Title LTP Credit
SCI 19MAT?216 Probability and Statistics 210 3
ENGG 19EEE213 Electrical Machines | 303 4
ENGG 19EEE214 Signals and Systems 303 4
ENGG 19EEE212 Electrical Energy Systems | 303 4
ENGG 19EEE211 Control Systems 303 4
HUM Free Elective 11** 200 2
HUM 19SSK211 Soft Skills | 102 2
HUM 19AVP211 Amrita Value Programme 11 100 1
TOTAL 33 24
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SEMESTER V

Cat. Code Title LTP Credit
ENGG 19EEE302 Electrical Energy Systems I1 303 4
ENGG 19EEE304 Power Electronics 303 4
ENGG 19EEE301 Digital Signal Processing 303 4
ENGG 19EEE303 Electrical Machines 11 303 4
ENGG Professional Elective I* 300 3
ENGG Professional Elective 11* 300 3
HUM 19SSK301 Soft Skills 11 102 2
ENGG 19L1Vv390 [Live in Labs]*** [3]

TOTAL 33 24
SEMESTER VI

Cat. Code Title LTP Credit
ENGG 19EEE312 Electric Drives and Control 303 4
ENGG 19ELC212 Microcontrollers and Applications 303 4
ENGG Professional Elective I11* 300 3
ENGG Professional Elective 1V* 300 3
ENGG 19MAT?213 Optimization Techniques 300 3
ENGG 19EEE313 Introduction to Python programming 100 1
ENGG 19EEE311 Software baseEdnz?rI]L;gi;)i?]sgfor Electrical 003 1
ENGG 19EEE381 Open Lab 003 1

HUM 19SSK311 Soft Skills 111 103 2
ENGG 19L.1V490 [Live in Labs]*** [3]

HUM 19LAW300 Indian Constitution P/F

TOTAL 31 22+[3]
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SEMESTER VII

Cat. Code Title LTP Credit
ENGG 19EEE401 Power System Protection and Switch Gear 303 4
ENGG Professional Elective V* 300 3
ENGG Professional Elective VI* 300 3
ENGG Professional Elective VII* 300 3

HUM 19ENV300 Environmental Science P/IF
HUM 19MNG300 Disaster Management P/F
ENGG 19EEE495 Project Phase | 006 2
TOTAL 21 15
SEMESTER VI1II
| cat Code Title LTP Credit |
| ENGG 19EEE499 Project Phase I1 0030 0 |
H TOTAL 30 10 |
|| Total Credits 165 |

*Professional Elective - Electives categorised under Engineering, Science ,Mathematics, Live-in-Labs, and NPTEL
Courses . Student can opt for such electives across departments/campuses.Students with CGPA of 7.0 and above can
opt for a maximum of 2 NPTEL courses with the credits not exceeding 8.

** Free Electives - This will include courses offered by Faculty of Humanities and Social Sciences/ Faculty Arts,
Commerce and Media / Faculty of Management/Amrita Darshanam -(International Centre for Spiritual Studies).

*** |_jve-in-Labs - Students undertaking and registering for a Live-in-Labs project, can be exempted from registering
for an Elective course in the higher semester.
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PROFESSIONAL ELECTIVES

POWER AND ENERGY SYSTEMS

| cat Code Title LTP Credit |
| ENGG | 19EEES31 Smart Grid and loT 300 3|
H ENGG 19EEE332 Deregulated Power Systems 300 3 “
| ENGG | 19EEE333 High Voltage Engineering 300 3|
H ENGG 19EEE334 Design of Electrical Apparatus 300 3 “
| ENGG | 19EEE335 Power Quality and FACTS 300 3|
H ENGG 19EEE336 Power Converters 300 3 "
H ENGG 19EEE337 Power System Management 300 3 “
| ENGG | 19EEE338 Power plant Instrumentation 300 3|
H ENGG 19EEE339 Power system operation, control and stability 300 3 “
| ENGG | 19EEE340 Utilization of Electrical Energy 300 3|
H ENGG | 19EEE341 Renewable Energy and Energy Conservation 300 3 “
| ENGG | 19EEE342 Design of Electrical Systems 300 3|
| ENGG | 19EEE343 Management of Power Distribution 300 3|
ENGG 19EEE344 Energy Storage Systems 300 3
EMBEDDED CONTROL & AUTOMATION
Cat. Code Title LTP Credit
ENGG 19EEE351 Advanced Control Systems 300 3
ENGG 19EEE352 Digital Control System 300 3
ENGG 19EEE353 Process Control and Instrumentation 300 3
ENGG 19EEE354 Introduction to Robotics 300 3
ENGG 19EEE355 Mechatronics 300 3
ENGG 19EEE356 Industrial Electronics 300 3
ENGG 19EEE357 Embedded Systems Design 300 3
ENGG 19EEE358 Advanced Microcontrollers 300 3
ENGG 19EEE359 Digital Signal Processors 300 3
ENGG 19EEE360 VLSI System Design 300 3
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AUTOMOTIVE SYSTEMS

Cat. Code Title LTP Credit
ENGG 19EEE431 Electric Vehicles 300 3
ENGG 19EEE432 Vehicular Networks and Communication 300 3
ENGG 19EEE433 E-mobility Business and Policies 300 3
ENGG 19EEE434 Automotive Electronics 300 3
ENGG 19EEE435 Automotive Control Systems 300 3
ENGG 19EEE436 Vehicle Dynamics and Control 300 3

COMPUTER ENGINEERING

Cat. Code Title LTP Credit
ENGG | 19CSE330 Information Technology Essentials 300 3
ENGG 19CSE331 Cryptography 300 3
ENGG | 19CSE348 Machine Learning 300 3
ENGG | 19CSE349 Virtual Reality 300 3
ENGG | 19CSE350 Internet of Things 300 3
ENGG | 19CSE362 Fundamentals of Soft Computing 300 3
ENGG | 19CSE363 Artificial Intelligence 300 3
ENGG | 19CSE364 Big Data Analytics 300 3
ENGG | 19CSE365 Computer Organization and Design 300 3
ENGG | 19CSE366 Cyber Security 300 3
ENGG | 19CSE367 Digital Image Processing 300 3
ENGG | 19CSE368 Introduction to Computer Networks 300 3
ENGG 19CSE369 Introduction to Data Structures and Algorithms 300 3
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GENERAL
| cat Code Title LTP | Credit |
ENGG 19EEE441 Network Synthesis 300 3
ENGG 19EEE442 Opto-Electronics & Laser Instrumentation 300 3
ENGG 19EEE443 Special Electric Machines 300 3
ENGG 19EEE444 Electromagnetic Compatibility 300 3
ENGG 19EEE445 IHlumination Engineering 300 3
H ENGG 19EEE446 Communication Engineering 300 3 H
| ENGG | 19EEE447 Biomedical Systems 300 3|
H ENGG 19EEE448 Biological Control Systems 300 3 H
| ENGG | 19EEE449 3D Printing & Design 300 3|
H ENGG 19ECE331 Biomedical Instrumentation 300 3 H
| ENGG | 19MNG331 Financial Management 300 3|
PROFESSIONAL ELECTIVES UNDER SCIENCE STREAM
CHEMISTRY
Cat. Code Title LTP Credit
SCI 19CHY?243 Computational Chemistry and Molecular Modelling 300 3
SCI 19CHY236 Electrochemical Energy Systems and Processes 300 3
SCI 19CHY240 Fuels and Combustion 300 3
SCI 19CHY232 Green Chemistry and Technology 300 3
SCI 19CHY239 Instrumental Methods of Analysis 300 3
SCI 19CHY?241 Batteries and Fuel Cells 300 3
SCI 19CHY242 Corrosion Science 300 3
PHYSICS
SCI 19PHY340 Advanced Classical Dynamics 300 3
SCI 19PHY342 Electrical Engineering Materials 300 3
SCI 19PHY331 Physics of Lasers and Applications 300 3
SCI 19PHY341 Concepts of Nanophysics and Nanotechnology 300 3
SCI 19PHY343 Physics of Semiconductor Devices 300 3
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SCI

SCI
SCI

SClI

19PHY339

19MAT341

19MAT342

19MAT343

Astrophysics
MATHEMATICS
Statistical Inference

Introduction to Game Theory

Numerical Methods and Optimization

300

300
300

300

FREE ELECTIVES

FREE ELECTIVES OFFERED UNDER MANAGEMENT STREAM

Cat. Code Title LTP Credit
HUM 19MNG331 Financial Management 300 3
HUM 19MNG332 Supply Chain Management 300 3
HUM 19MNG333 Marketing Management 300 3
HUM 19MNG334 Project Management 300 3
HUM 19MNG335 Enterprise Management 300 3
HUM 19MNG338 Operations Research 300 3
HUM 19MEEA401 Industrial Engineering 300 3
HUM 19MEE346 Managerial Statistics 300 3
HUM 19MEE347 Total Quality Management 300 3
HUM 19MEE342 Lean Manufacturing 300 3
HUM 19CSE358 Software Project Management 300 3
HUM 19CSE359 Financial Engineering 300 3
HUM 19CSE360 Engineering Economic Analysis 300 3
HUM 19CSE362 Information Systems 300 3

Amrita Vishwa Vidyapeetham. BTC-EEE B.Tech Curriculum June 2019 11




Cat.

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

HUM

Amrita Vishwa Vidyapeetham.

FREE ELECTIVES OFFERED UNDER HUMANITIES / SOCIAL SCIENCE STREAMS

Code

19CUL230

19CUL231

19CUL232

19CUL233

19ENG230

19ENG231

19ENG232

19ENG233

19ENG234

19FRE230

19FRE231

19GER230

19GER231

19GER232

19GER233

19HIN101

19HIN111

19HUM230

19HUM231

19HUM232

19HUM233

19HUM234

Title
Achieving Excellence in Life - An Indian Perspective
Excellence in Daily Life
Exploring Science and Technology in Ancient India
Yoga Psychology
Business Communication
Indian Thought through English
Insights into Life through English Literature
Technical Communication
Indian Short Stories in English
Proficiency in French Language (Lower)
Proficiency in French Language (Higher)
German for Beginners |
German for Beginners |1
Proficiency in German Language (Lower)
Proficiency in German Language (Higher)
Hindi |
Hindi 11

Emotional Intelligence

Glimpses into the Indian Mind - the Growth of Modern
India

Glimpses of Eternal India
Glimpses of Indian Economy and Polity

Health and Lifestyle

BTC-EEE

LTP

200

200

200

200

103

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200

200
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HUM | 19HUMZ235 Indian Classics for the Twenty-first Century 200 2
HUM | 19HUMZ236 Introduction to India Studies 200 2
HUM | 19HUMZ237 Introduction to Sanskrit Language and Literature 200 2
HUM | 19HUM238 National Service Scheme 200 2
HUM | 19HUM239 Psychology for Effective Living 200 2
HUM | 19HUM240 Psychology for Engineers 200 2
HUM | 19HUM?241 Science and Society - An Indian Perspective 200 2
HUM | 19HUM?242 The Message of Bhagwad Gita 200 2
HUM | 19HUM?243 The Message of the Upanishads 200 2
HUM | 19HUM?244 Understanding Science of Food and Nutrition 200 2
HUM 19JAP230 Proficiency in Japanese Language (Lower) 200 2
HUM | 19JAP2313 Proficiency in Japanese Language (Higher) 200 2
HUM 19KAN101 Kannada | 200 2
HUM 19KAN111 Kannada Il 200 2
HUM | 19MAL101 Malayalam | 200 2
HUM | 19MAL111 Malayalam 1 200 2
HUM 19SAN101 Sanskrit | 200 2
HUM 19SAN111 Sanskrit 11 200 2
HUM | 19SWK?230 Corporate Social Responsibility 200 2
HUM | 19SWK?231 Workplace Mental Health 200 2
HUM 19TAM101 Tamil | 200 2
HUM 19TAM111 Tamil 11 200 2
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SYLLABUS

SEMESTERII

19ENG111 TECHNICAL COMMUNICATION L-T-P-C: 2-0-3-3

Course Objectives

To introduce the students to the fundamentals of mechanics of writing

To facilitate them with the style of documentation and specific formal written communication

To initiate in them the art of critical thinking and analysis

To help them develop techniques of scanning for specific information, comprehension and organization of ideas
To enhance their technical presentation skills

Course Outcome

CO1: To gain knowledge about the mechanics of writing and the elements of formal correspondence.

CO2: To understand and summarise technical documents.

CO3: To apply the basic elements of language in formal correspondence.

CO4: To interpret and analyze information and to organize ideas in a logical and coherent manner.

CO5: To compose project reports/ documents, revise them for language accuracy and make technical
presentations.

CO-PO Mapping
PO/PSO

Cco
Co1

POl |PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO1l1 |PO12 |PSO1 |PSO2

CcOo2 1

COo3

CO4 1

CO5 2

PN W N W

Syllabus

Unit 1

Mechanics of Writing: Grammar rules -articles, tenses, auxiliary verbs (primary & modal) prepositions, subject-verb
agreement, pronoun-antecedent agreement, discourse markers and sentence linkers

General Reading and Listening comprehension - rearrangement & organization of sentences

Unit 2

Different kinds of written documents: Definitions- descriptions- instructions-recommendations- user manuals -
reports — proposals

Formal Correspondence: Writing formal Letters

Mechanics of Writing: impersonal passive & punctuation

Scientific Reading & Listening Comprehension
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Unit 3

Technical paper writing: documentation style - document editing — proof reading - Organising and formatting
Mechanics of Writing: Modifiers, phrasal verbs, tone and style, graphical representation

Reading and listening comprehension of technical documents

Mini Technical project (10 -12 pages)

Technical presentations

Reference(s)

Hirsh, Herbert. L “Essential Communication Strategies for Scientists, Engineers and Technology Professionals”. 1]
Edition. New York: IEEE press, 2002

Anderson, Paul. V. “Technical Communication: A Reader-Centred Approach”. V Edition. Harcourt Brace College
Publication, 2003

Strunk, William Jr. and White. EB. “The Elements of Style” New York. Allivan& Bacon, 1999.

Riordan, G. Daniel and Pauley E. Steven. “Technical Report Writing Today” VIII Edition (Indian Adaptation). New
Delhi: Biztantra, 2004.

Michael Swan. ©’ Practical English Usage’’, Oxford University Press, 2000

Evaluation Pattern

Assessment Internal | External
Periodical 1 20

Periodical 2 20

*Continuous Assessment (Lab) (CAL) | 40

End Semester 20

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19MAT101 SINGLE VARIABLE CALCULUS L-T-P-C: 1-0-0-1

Course Objectives

e Understand the various functions and their graphs.

e Understand the basic concept of continuous function and find the extreme values of the continuous
functions.

e Understand the definite integral and various integration techniques.

Course Outcomes

CO1: To understand the concepts of single variable calculus.
CO2: To sketch graphs for functions using the concepts of single variable calculus and apply the
fundamental theorem of calculus to evaluate integrals.

CO-PO Mapping

PO/PSO
PO1 |PO2 |PO3 PO4 PO5 |PO6 PO7 PO8 |PO9 |PO10 PO11 PO12 | PSO1 | PSO2
Co

Col |1 |3 [ | | | [ | = | | = | = | -
co2 |1 |2 |—|—= |2 |—=|=|—=|—=|=/|=/1]=

Syllabus

Unit 1

Calculus

Graphs: Functions and their Graphs. Shifting and Scaling of Graphs. (1.5)

Unit 2

Limit and Continuity: Limit (One Sided and Two Sided) of Functions. Continuous Functions, Discontinuities,
Monotonic Functions, Infinite Limits and Limit at Infinity. (2.1, 2.6)

Unit 3

Graphing : Extreme Values of Functions, Concavity and Curve Sketching, (4.1, 4.4).

Unit 4

Integration: Definite Integrals, The Mean Value Theorem for definite integrals, Fundamental Theorem of Calculus,
Integration Techniques. (5.2-5.3,8.1-8.5)

Text Book
Calculus’, G.B. Thomas Pearson Education, 2009, Eleventh Edition.

Reference
‘Calculus’, Monty J. Strauss, Gerald J. Bradley and Karl J. Smith, 3rd Edition, 2002

Evaluation pattern

At the end of the course, a two-hour test will be conducted for 50 marks. The marks will be converted to 100 for
grading.
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19MAT106 ORDINARY DIFFERENTIAL EQUATION L-T-P-C: 2-0-0-2

Course Objective

e To model mechanical systems using differential equations.
e Toanalyse and solve ordinary differential equations.
e To understand numerical methods for solving ordinary differential equations.

Course Outcomes

COL1: Understand the basic concepts of differential equations

CO2: Solve the ordinary differential equations using variation of parameters, undetermined coefficients and by
numerical technique.

CO3: Understand the formation of modelling problems in ordinary differential equations and apply some standard
methods to obtain its solutions.

CO-PO Mapping

PO/PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl11l | PO12
CcoO

Co1 3
CO2 2 3
COo3 1 2 2 3

Syllabus

Unit 1
Ordinary Differential Equations : Linear Differential Equations and Bernoulli Equation. Modelling Problems:

Mixing Problem, Electric Circuits and vibration of strings.

Unit 2
Second Order Differential Equations: Euler-Cauchy Equations, Solution by Undetermined Coefficients, Solution by

Variation of Parameters. System of ODEs, Basic Concepts and Theory, Homogeneous Systems and Non-
homogeneous with Constant Coefficients. System of differential equations.

Unit 3
Computational Methods: Euler’s methods, Runge-Kutta method.

Text Book
Advanced Engineering Mathematics, E Kreyszig, John Wiley and Sons, Tenth Edition, 2018.

Reference Books
‘Engineering Mathematics’, Srimanta Pal and Subhodh C Bhunia, John Wiley and Sons, 2012, Ninth Edition.
Advanced Engineering Mathematics by Dennis G. Zill and Michael R.Cullen, second edition, CBS Publishers, 2012.

Evaluation Pattern

Assessment Weightage
Class Test/Assignment/Tutorial 30
End of course Test (2hrs) 70
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19MAT102 MATRIX ALGEBRA L -T-P-C: 2-0-0-2

Course Objectives
e Understand basic concepts of eigen values and eigen vectors.
o Apply eigen values and eigen vectors for diagonalization and quadratic form.
e Apply various iterative techniques to solve the system of equations.

Course Outcomes

CO1: Understand the notion of eigenvalues and eigenvectors, analyse the possibility of diagonalization and
hence compute a diagonal matrix, if possible.
CO2: Apply the knowledge of diagonalization to transform the given quadratic form into the principal axes
form and analyse the given conic section.
COa3: Understand the advantages of the iterative techniques and apply it to solve the system of equations and
finding eigenvectors.

CO-PO Mapping

PO/PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO1l1 | PO12

CO

Cco1 3 2 1

Co2 2 3 1

Co3 3 1
Syllabus
Unit 1

Review: System of linear Equations, linear independence.

Unit 2
Eigen values and Eigen vectors: Definitions and properties. Positive definite, negative definite and indefinite

Unit 3
Diagonalization and Orthogonal Diagonalization. Properties of Matrices. Symmetric and Skew Symmetric Matrices,
Hermitian and Skew Hermitian Matrices and Orthogonal matrices.

Unit4
Numerical Computations: L U factorization, Gauss Seidal and Gauss Jacobi methods for solving system of
equations. Power Method for Eigen Values and Eigen Vectors.

Text Book
Advanced Engineering Mathematics, E Kreyszig, John Wiley and Sons, Tenth Edition, 2018.

Reference Books
Advanced Engineering Mathematics by Dennis G. Zill and Michael R.Cullen, second edition, CBS Publishers, 2012.
Engineering Mathematics’, Srimanta Pal and Subhodh C Bhunia, John Wiley and Sons, 2012, Ninth Edition.

Evaluation Pattern

Assessment Weightage
Class Test/Assignment/T utorial 30
End of course Test (2hrs) 70
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19CSE100 PROBLEM SOLVING AND ALGORITHMIC THINKING L -T-P-C: 2-1-3-4

Course Objectives
e This course provides the foundations of computational problem solving.
e The course focuses on principles and methods thereby providing transferable skills to any other domain.

e The course also provides foundation for developing computational perspectives of one’s own discipline.
[ )

Course Outcomes

COL1: Apply algorithmic thinking to understand, define and solve problems

CO2: Design and implement algorithm(s) for a given problem

CO3: Apply the basic programming constructs for problem solving

CO4: Understand an algorithm by tracing its computational states, identifying bugs and correcting them

CO-PO Mapping

PO/PSO
CcoO
Cco1
CO2
COo3
CO4

PO1 | PO2 | PO3 | PO4 | PO5 |PO6 | PO7 |PO8 |PO9 |PO10 |PO11 |PO12 | PSOl1 | PSO2

BN W e
Pl RN e
w
w
w
w
w

Syllabus

Unit 1
Problem Solving and Algorithmic Thinking Overview — problem definition, logical reasoning; Algorithm —
definition, practical examples, properties, representation, algorithms vs programs.

Unit 2

Algorithmic thinking — Constituents of algorithms — Sequence, Selection and Repetition, input-output; Computation
— expressions, logic; algorithms vs programs, Problem Understanding and Analysis — problem definition, input-
output, variables, name binding, data organization: lists, arrays etc. algorithms to programs.

Unit 3
Problem solving with algorithms — Searching and Sorting, Evaluating algorithms, modularization, recursion. C for
problem solving — Introduction, structure of C programs, data types, data input, output statements, control structures.

Text Book(s)
Riley DD, Hunt KA. Computational Thinking for the Modern Problem Solver. CRC press; 2014 Mar 27.

Reference(s)

Ferragina P, Luccio F. Computational Thinking: First Algorithms, Then Code. Springer; 2018.

Beecher K. Computational Thinking: A beginner's guide to Problem-solving and Programming. BCS Learning &
Development Limited; 2017.

Curzon P, McOwan PW. The Power of Computational Thinking: Games, Magic and Puzzles to help you become a
computational thinker. World Scientific Publishing Company; 2017.
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Evaluation Pattern

Assessment Internal | End
Semester

Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment,

Amrita Vishwa Vidyapeetham.

Projects, and Reports.

BTC-EEE
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19PHY101 ENGINEERING PHYSICS - A L-T-P-C:2-1-0-3

Course Objectives

To enable the student to apply fundamental principles of electromagnetism, optics, modern physics including
elements of quantum mechanics and its role in materials with specific focus on engineering applications.

Course Outcomes:

COL1: Understand and apply principles of electrodynamics.

CO2: Understand the elements of optics including phenomena of interference, diffraction and polarization.

CO3: Be exposed to the Einstein’s theory of matter-radiation interaction and different types of lasers.

CO4: Be familiar with basic idea of quantum theory and its application to particle in a box and tunneling.

CO5: Acquire knowledge on fundamentals of crystal physics — free electron theory and the concept of energy band
and fermi energy

CO-PO Mapping

PO/PSO
CoO
CO1
CO2
CO3
CO4
CO5

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

W W w w w
NN N N W
'_\

Syllabus

Unit I: Electrostatics, Magnetostatics and Electrodynamics (15 hours)

Electric field and electrostatic potential for a charge distribution, divergence and curl of electrostatic field; Laplace’s
and Poisson’s equations for electrostatic potential, Biot-Savart law, divergence and curl of static magnetic field,
vector potential, Stoke’s theorem, Lorentz force, Faraday’s law and Lenz’s law, Maxwell’s equations.

Unit 11: Waves and Optics (8 hours)
Huygens’ Principle, superposition of waves and interference of light by wavefront splitting and amplitude splitting,
Young’s double slit experiment, Newton’s Rings, Michelson interferometer.

Fraunhofer diffraction from single slit and circular aperture, Rayleigh criterion for limit of resolution and its
application to vision, diffraction gratings and their resolving power.

Polarization: Unpolarised, polarized and partially polarized lights, polarization by reflection, double refraction by
uniaxial crystals, Polaroid, half wave and quarter wave plates.

Unit I11: Lasers (4 hours)

Einstein’s theory of matter radiation interaction andAandBcoefficients; amplification of light by population
inversion, different types of lasers: gas lasers (He-Ne, CO2), solid-state lasers (Ruby, Neodymium), dye lasers.

Unit 1V: Quantum Mechanics (10 hours)

De Broglie waves, wave functions, wave equation, Schrodinger wave equation: time dependent and time
independent form, operators — Eigen functions and Eigenvalues, uncertainty principle, particle in a finite potential
one -dimensional box, tunnelling effect (Qualitative)
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Unit V: Introduction to Solids (8 hours)

Crystal systems: Miller indices, crystal planes and directions, packing fraction, Classification of solids: Metals,
semiconductors and insulators (qualitative), free electron theory of metals, Fermi level, Density of states, Kronig-
Penney model and origin of energy bands.

Text Books:

1. David J Griffiths “Introduction to Electrodynamics”, 4n Edition, Pearson, 2015.

2. Ajay Ghatak, “Optics”, 6w Edition, McGraw Hill Education India Private Limited, 2017.

3. Eugene Hecht, A R Ganesan, “Optics”, 4n Edition, Pearson Education, 2008.

4. Arthur Beiser, ShobhitMahajan, S. RaiChoudhury “Concepts of Modern Physics”, McGraw Hill Education
India Private Limited, 2017.

5. Charles Kittel, “Introduction to Solid State Physics” 8 Edition, Wiley, 2012.

Reference Books:

1. Halliday, Resnick, Jearl Walker, “Principles of Physics”, 10n Edition, Wiley, 2015.

2. John David Jackson, “Classical Electrodynamics”, 3rd Edition, Wiley, 2007.

3. F A Jenkins, H E White, “Fundamental of Optics”, 4w Edition, McGraw Hill
Education India Private Limited, 2017.

4. David J Griffiths, “Introduction to Quantum Mechanics”, 2nd Edition, Pearson Education, 2015.

5. M A Wahab, “Solid State Physics”, 3rd Edition, Narosa Publishing House Pvt. Ltd., 2015.

Evaluation Pattern:

Assessment Internal | End
Semester

Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19PHY181 ENGINEERING PHYSICS LAB - A L-T-P-C:0-0-3-1

Course Objectives

e To introduce experiments for the understanding of physics concepts in the areas of electronics, optics,
semiconductors, quantum mechanics and electricity and magnetism.

e To acquire experimental skills in studying electrical properties of metals and semiconductors, optical and
guantum phenomena and measurement of magnetic field.

Course Outcomes

COL: Be able to design and perform experiment to study the electrical property of metals and semiconductors.
CO2: Be able to design, perform experiments on dispersion, interference and diffraction.

COa3: Be able to design, perform experiments to measure magnetic field.

CO4: Perform experiment to study atomic spectrum of Hz atom and quantum nature of light.

CO-PO Mapping

PO/PSO
PO1 |PO2 |PO3 PO4 PO5 PO6 |PO7 |PO8 PO9 PO10 |POl11 |PO12 | PSO1 | PSO2
Co1 3 1 1 1 - -
CO2 3 1 1 1 - -
CO3 3 1 1 1 - -
CO4 3 1 1 1

List of Experiments

1. Carey Foster’s bridge-finding resistance per unit length of the wire and to find the resistivity of the
material of a given wire

Spectrometer-Dispersive power of prism.

Radius of curvature of given convex lens by Newton’s rings method.

Laser- wavelength and particle size determination.

Band gap of a semiconductor.

Solar cell - efficiency and fill factor of the cell.

Verifying the quantum nature of hydrogen atom by measuring the wavelengths of spectral lines in
Balmer series.

Photoelectric Effect-Planck’s constant and work function of the given metal.

9. Measurement of the magnetic field of paired coils in a Helmholtz arrangement.

Noakwd

®©

Evaluation Pattern

Assessment Internal | End
Semester

*Continuous Assessment (CA) 80

End Semester 20

*CA-Basic principles of experiment, skill, result analysis and viva.
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19CHY102 ENGINEERING CHEMISTRY -B L-T-P-C: 2-1-0-3

Course Objectives

The main objective of the course is to impart knowledge on the fundamental concepts of chemistry involved in
application of several important engineering materials that are used in the industry/day-to-day life.

Course Outcomes

CO1: To understand the fundamental concepts of chemistry to predict the structure, properties and bonding of
Engineering materials.

CO2: To understand the principle of electrochemistry/photochemistry and applications of various energy
Storage system.

CO3: To be able to understand the crystals structure, defects and free electron theory

CO4: To be able to understand the mechanism and application of conductivity polymer is various electronic
devices.

CO-PO Mapping
PO/PSO

Co
Co1

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POl11l | PO12

CO2
CO3
CO4

W W W w
w W w w
N W NN
W W NN
N N NN

Syllabus
Unit 1

Atomic Structure and Chemical Bonding

Fundamental particles of atom — their mass, charge and location — atomic number and mass number — Schrondinger
equation. Significance of y and w2 — orbital concept — quantum numbers - electronic configuration. Periodic
properties. Formation of cation and anion by electronic concept of oxidation and reduction — theories on bonding-
octet, Sidwick and Powell, VSEPR and VBT-MOT. Formation of electrovalent, covalent and coordination
compounds. Chemistry of weak interactions — van der Waals force and hydrogen bonding.

Unit 2

Electrochemical energy system

Faradays laws, origin of potential, electrochemical series, reference electrodes, Nernst equation, introduction to
batteries — classification — primary, secondary and reserve (thermal) batteries. Characteristics — cell potential,
current, capacity and storage density, energy efficiency. Construction, working and application of Leclanche cell-
Duracell, Li-MnOz2 cell, lead acid batteries. Ni-Cd battery, Lithium ion batteries. Fuel cell - construction and
working of PEMFC

Unit 3

Photochemistry and solar energy
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Electromagnetic radiation. Photochemical and thermal reactions. Laws of photochemistry, quantum yield, high and
low quantum yield reactions. Jablonski diagram - photophysical and photochemical processes, photosensitization,
photo-polymerization and commercial application of photochemistry.

Solar energy - introduction, utilization and conversion, photovoltaic cells — design, construction and working, panels
and arrays. Advantages and disadvantages of PV cells. DSSC (elementary treatment).

Unit 4

Solid state Chemistry

Crystalline and amorphous solids, isotropy and anisotropy, elements of symmetry in crystal systems indices - Miller
indices, space lattice and unit cell, Bravais lattices, the seven crystal systems and their Bravais lattices, X-ray
diffraction - Bragg’s equation and experimental methods (powder method and rotating crystal technique), types of
crystals - molecular, covalent, metallic and ionic crystals - close packing of spheres — hexagonal, cubic and body
centred cubic packing, defects in crystals — stoichiometric, non-stoichiometric, extrinsic and intrinsic defects.

Unit 5

Polymer and composite Materials

Conducting polymers: Conducting mechanisms - Electron transport and bipolar polymers. Photoconductive
polymers: Charge carriers, charge injectors, charge transport, charge trapping. Polymers for optical data storage -
principles of optical storage, polymers in recording layer. Thermo sensitive polymers: Applications - Mechanical
actuators and switches. Photo resists - Types - Chemically amplified photoresists -Applications. Magnetic polymers
- structure and Applications. Liquid crystalline polymers: Fundamentals and process, liquid crystalline displays —
applications. Organic LEDs-their functioning-advantages and disadvantages over conventional LEDs - their
commercial uses. Piezo electric materials.

Text Books
Vairam and Ramesh “Engineering Chemistry”, Wiley, 2012 Amrita Vishwa Vidyapeetham, Department of Sciences,
“Chemistry Fundamentals for Engineers”’, McGraw Hill Education, 2015.

Reference Books

Jain and Jain, “Engineering Chemistry”, DhanpatRai Publishing company, 2015

Puri, Sharma and Patania, * Principles of Physical chemistry”, Vishal Publishing Co., 2017.
Atkins, “Physical Chemistry”’, OUP, Oxford, 2009

Evaluation Pattern

Assessment Internal External
Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports
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19CHY182 ENGINEERING CHEMISTRY LAB -B L-T-P-C: 0-0-3-1

Course Objective

The objective of the laboratory sessions is to enable the learners to get hands-on experience on the principles

discussed in theory sessions and to understand the applications of these concepts in engineering.
Course Outcomes
CO1: Learn and apply basic techniques used in chemistry laboratory for small/large scale water

Analyses / Purification.
CO2: To be able estimate the ions/metal ions present in domestic/industry waste water.

COa3: To utilize the fundamental laboratory techniques for analyses such as titrations, separation/purification\

and Spectroscopy.
CO4: To be able to analyze and gain experimental skill.

CO-PO Mapping

PO/PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10

CO

Cco1 3 3 3 2

CO2 3 3 2 2

CO3 3 3 3 3

CO4 3 3 3 3
Lab:

1. Estimation of alkalinity in given water samples

2. Adsorption of acetic acid by charcoal

3. Potentiometric titration — acid-base/redox

4. Conductometric titration

5. Estimation of hardness by ion-exchange method

6. Determination of molecular weight of polymer

7. Determination of cell constant and unknown concentration of electrolyte
8. Estimation of tin from stannate solution

9. Separation techniques — TLC, Column chromatography

10. Verification of B-L law by UV-spectrophotometer

Evaluation Pattern

Assessment Internal | End
Semester

*Continuous Assessment (CA) 80

End Semester 20

* CA — Principles of experiment, skill, result analysis and report
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19MEE181 MANUFACTURING PRACTICE L-T-P-C: 0-0-3-1

Course Objectives

Introduce basic concepts pertaining to product dismantling and assembly.

Familiarize with basic pneumatic components and design & validate simple pneumatic circuits.
Familiarize with sheet metal tools and operations.

Provide hands-on training on welding and soldering.

Familiarize with plumbing tools and processes.

Inculcate and apply the principles of 3D printing to build simple geometries.

Course Outcomes

COL: Interpret the functionality of various components in a product through dismantling and assembly
CO2: Identify various pneumatic and electro-pneumatic components

COa3: Fabricate simple sheet metal objects using concepts of surface development

CO4: Perform metal joining operations using soldering and arc welding

CO5: Make simple plumbing joints for domestic applications

CO6: Build simple geometries using 3D printing tools

CO-PO MAPPING

PO/PSO
PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 PO10 PO11l PO12| PSOl1 | PSO2 | PSO3
Cco1 2 1 2 1 1 1
Co2 2 2 1 1 2 1 1 1 1
COo3 2 2 2 1 1 1
CO4 2 1 2 1 1 1
CO5 2 2 2 1 1 1
CO6 2 2 1 1 2 1 1 1 1
Syllabus
Product Workshop

Disassemble the product of sub assembly-Measure various dimensions using measuring instruments-Free hand
rough sketch of the assembly and components-Name of the components and indicate the various materials used-
Study the functioning of the assembly and parts-Study the assembly and components design for compactness,
processing, ease of assembly and disassembly-Assemble the product or subassembly.

Pneumatic and PLC Workshop
Study of pneumatic elements-Study of PLC and programming. Design and simulation of simple circuits using basic
pneumatic elements-Design and simulation of simple circuits using electro-pneumatics.

Sheet Metal Workshop

Study of tools and equipment - Draw development drawing of simple objects on sheet metal (cone, cylinder,
pyramid, prism, tray etc.)-Fabrication of components using small shearing and bending machines-Riveting practice.
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Welding, Soldering and Plumbing Workshops

Study of tools and equipment - Study of various welding & soldering methods

Arc welding practice - fitting, square butt joint and lap joint - Soldering practice. Plumbing tools — Make a piping
joint to a simple piping layout (should include cutting, threading and pipe fixing)

3D-Printing Workshop

Evaluation Pattern

Assessment Internal | End
Semester

*Continuous Assessment (CA) 80

End Semester 20

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19MEE100 ENGINEERING GRAPHICS - CAD L-T-P-C: 2-0-3-3

Course Objectives

e Familiarize with Bureau of Indian Standards (BIS) for creating engineering drawings
e Train the students on proper dimensioning and construction of simple geometries
¢ Inculcate with the concept of developing orthographic projections and isometric views using CAD drafting
package
Note:

Drawing practice to be carried out using drafting package (Auto-CAD)
First angle projection to be followed

Course Outcomes

COL1: Understand the engineering drawing standards and their usage

CO2: Interpret engineering drawings

CO3: Construct and dimension 2-D geometries using CAD software

CO4: Improve coherent visualization skills

CO5: Inculcate with the concept of developing orthographic projections and isometric views

CO-PO Mapping

PO/PSO
o POl1| PO2| PO3| PO4| PO5 PO6| PO7| PO8 PO9 PO10 PO11 PO12, PSO1 | PSO2 | PSO3
co1 3 3 3 3 1 2 3 1 2 3 3 2 2 2
COo2 3 3 3 3 2 3 1 2 3 3 2 2 2
COo3 3 3 3 3 3 2 3 1 2 3 3 2 2 2
CO4 3 3 3 3 2 3 1 2 3 3 2 2 2
CO5 3 3 3 3 3 2 3 1 2 3 3 2 2 2

Syllabus

Unit 1

Basic principles of engineering drawing, Standards and conventions, lettering and types of lines, Introduction to
drafting software, standard tool bar/menus, navigational tools. Co-ordinate system and reference planes. Creation of
2 dimensional drawing environment. Selection of drawing size and scale. Sketching of 2D simple geomentries,
editing and dimensioning of 2D geomentries.

Unit 2
Orthographic Projections: Introduction, planes of projection, projection of points in all the four quadrants. Projection
of straight lines, Projection of Plane Surfaces, Projection of regular solids, Sectioning of solids

Unit 3
Plan and elevation of simple buildings with dimensions

Text Book
BasantAgarwal and C M Agarwal., “Engineering Drawing”, 2e, McGraw Hill Education, 2015
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Reference Book(s)

Bhat N.D. and Panchal V.M. , “ Engineering Drawing Plane and Solid Geometry , 42e, Charoatar Publishing
House , 2010James D. Bethune, “Engineering Graphics with AutoCAD”, Pearson Education, 2014

K.R. Gopalakrishna, “Engineering Drawing”, 2014, Subhas Publications

Narayan K.L. and Kannaiah P, Engineering Drawing, SciTech Publications, 2003

John K.C., “Engineering Graphics for Degree”, le, Prentice Hall India, 2009

Evaluation Pattern

Assessment Internal | End
Semester

*Continuous Assessment (CA) 80

End Semester 20

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19CUL101 CULTURAL EDUCATION -1 L-T-P-C: 2-0-0-2

Course Objective

e The course is designed as an introductory guide to the variegated dimensions of Indian cultural and
intellectual heritage, to enable students to obtain a synoptic view of the grandiose achievements of India in
diverse fields.

o It will equip students with concrete knowledge of their country and the mind of its people and instil in them
some of the great values of Indian culture.

Course Outcomes

CO1: Be introduced to the cultural ethos of Amrita Vishwa Vidyapeetham, and Amma’s life and vision of
holistic education.

CO2: Understand the foundational concepts of Indian civilization like purusartha-s, law of karma and
varndasrama.

CO3: Gain a positive appreciation of Indian culture, traditions, customs and practices.

CO4: Imbibe spirit of living in harmony with nature, and principles and practices of Yoga.

CO5: Get guidelines for healthy and happy living from the great spiritual masters

CO-PO Mapping

PO/PSO
POl | PO2| PO3| PO4 | PO5| PO6 | PO7| PO8| PO9| PO10 PO11| PO12| PSO1 | PSO2

CO

Cco1 3 2 3 2

COo2 3 1 3 2

Cos3 3 1 3 2

CoO4 3 3 3 2

CO5 3 1 3 2
Syllabus
Unit 1

Introduction to Indian culture; Understanding the cultural ethos of Amrita Vishwa Vidyapeetham; Amma’s life and
vision of holistic education.

Unit 2
Goals of Life — Purusharthas; Introduction to Varnasrama Dharma; Law of Karma; Practices for Happiness.

Unit 3
Symbols of Indian Culture; Festivals of India; Living in Harmony with Nature; Relevance of Epics in Modern Era;
Lessons from Ramayana; Life and Work of Great Seers of India.

Text Book
Cultural Education Resource Material Semester-1

Reference Book(s)
The Eternal Truth (A compilation of Amma’s teachings on Indian Culture)
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Eternal Values for a Changing Society. Swami Ranganathananda. BharatiyaVidyaBhavan.
Awaken Children (Dialogues with Mata Amritanandamayi) Volumes 1 to 9
My India, India Eternal. Swami Vivekananda. Ramakrishna Mission.

Evaluation Pattern:

Assessment Internal | End
Semester

Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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SEMESTER 11

19MAT111 MULTIVARIABLE CALCULUS L-T-P-C: 2-0-0-2

Course Objective

e To understand parameterisation of curves and to find arc lengths.
e To familiarise with calculus of multiple variables.
e To use important theorems in vector calculus in practical problems.

Course Outcomes

CO1: Select suitable parameterization of curves and to find their arc lengths

CO2: Find partial derivatives of multivariable functions and to use the Jacobian in practical problems.

CO3: Apply Fundamental Theorem of Line Integrals, Green’s Theorem, Stokes’ Theorem, of Divergence
Theorem to Evaluate integrals.

CO-PO Mapping

PO/PSO
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO1l1 | PO12

CO

co1 1 3
COo2 1 2 2
COo3 2 2 3
Syllabus
Unit 1

. ‘ bl iabl

Functions, limit and continuity. Partial differentiations, total derivatives, differentiation of implicit functions and
transformation of coordinates by Jacobian. Taylor’s series for two variables.

Unit 2
Vector and Scalar Functions, Derivatives, Curves, Tangents, Arc Length, Curves in Mechanics, Velocity and
Acceleration, Gradient of a Scalar Field, Directional Derivative, Divergence of a Vector Field, Curl of a Vector
Field.

Unit 3

Line Integral, Line Integrals Independent of Path.
Green’s Theorem in the Plane, Surfaces for Surface Integrals, Surface Integrals, Triple Integrals — Gauss Divergence
Theorem, Stoke’s Theorem.
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Unit 4

Lab Practice Problems:
Graph of functions of two variables, shifting and scaling of graphs. Vector products. Visualizing different surfaces.

Text Book
Advanced Engineering Mathematics, E Kreyszig, John Wiley and Sons, Tenth Edition, 2018.

Reference Book(s)

Advanced Engineering Mathematics by Dennis G. Zill and Michael R.Cullen, second edition, CBS Publishers, 2012.
‘Engineering Mathematics’, Srimanta Pal and Subhodh C Bhunia, John Wiley and Sons, 2012, Ninth Edition.
‘Calculus’, G.B. Thomas Pearson Education, 2009, Eleventh Edition.

Evaluation Pattern

Assessment Weightage
Class Test/Assignment/T utorial 30
End of course Test (2hrs) 70
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19MAT116 LAPLACE TRANSFORM L-T-P-C: 1-0-0-1

Course Objectives

e Understand the definition Laplace transform and its properties.
e Apply Laplace transform to solve the differential equations.

Course Outcomes:

COL1: To understand the Laplace transform and its properties
CO2: Apply the Laplace transform to solve differential equations.

CO-PO Mapping

PO/PSO
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

CoO
Co1 1 3
CO2 1 2 2

Syllabus

Laplace Transforms, Inverse Transforms, Linearity, Shifting, Transforms of Derivatives and Integrals, Differential
Equations, Unit Step Function, Second Shifting Theorem, Dirac’s Delta Function. Differentiation and Integration of
Transforms. Convolution, Integral Equations, Partial Fractions, Differential Equations, Systems of Differential
Equations. (Sections: 6.1 t0 6.7)

Lab Practice: Laplace transform for different functions.

Text Book:
Advanced Engineering Mathematics, E Kreyszig, John Wiley and Sons, Tenth Edition, 2018.

Reference Books:
‘Engineering Mathematics’, Srimanta Pal and Subhodh C Bhunia, John Wiley and Sons, 2012, Ninth Edition.
Advanced Engineering Mathematics by Dennis G. Zill and Michael R.Cullen, second edition, CBS Publishers, 2012.

Course Evaluation pattern:

At the end of the course, a two-hour test will be conducted for 50 marks. The marks will be converted to 100 for
grading.
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19CSE102 COMPUTER PROGRAMMING L-T-P-C: 3-0-3-4

Pre-Requisite(s): 19CSE100 Problem Solving and Algorithmic Thinking
Course Objectives

e This course provides the foundations of programming.

e Apart from the usual mechanics of a typical programming language, the principles and methods will form
the main focus of this course.

e Shift from learn to program to programming to learn forms the core of this course.

Course Outcome

COL1: Understand the typical programming constructs: data (primitive and compound), control, modularity,
recursion etc. thereby to understand a given program

CO2: Understand and analyze a given program by tracing, identify coding errors and debug them

CO3: Make use of the programming constructs appropriately and effectively while developing computer
programs

CO4: Develop computer programs that implement suitable algorithms for problem scenarios and applications

CO-PO Mapping

PO/PSO
POl | PO2 | PO3 | PO4 | PO5 |PO6 | PO7 |PO8 |PO9 |PO10 | PO11 |PO12 |PSO1 | PSO2

Cco

co1 1 1

Cco2 1 1 1 1

Cos3 1 2 2 2

CoO4 2 3 2 3
Syllabus
Unit 1

Introduction and Review of C language constructs. Functions — inter function communication, standard functions,
scope. Recursion — recursive definition, recurivse solution, designing recursive functions, limitations of recursion.
Arrays — 1D numeric, searching and sorting, 2D numeric arrays.

Unit 2

Pointers: introduction, compatibility, arrays and pointers, Dynamic memory allocation, arrays of pointers, pointer
arithmetic. Strings: fixed length and variable length strings, strings and characters, string input, output, array of
strings, string manipulation functions, sorting of strings.

Unit 3
Structures: structure vs array comparison, complex structures, structures and functions, Union. Files and streams,
file input output, command line arguments.

Text Book(s)
Forouzan BA, Gilberg RF. Computer Science: A structured programming approach using C. Third Edition,
Cengage Learning; 2006.

Reference(s)
Byron Gottfried. Programming With C. Fourth Edition, McGrawHill,; 2018.
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Brian W. Kernighan and Dennis M. Ritchie. The C Programming Language. Second Edition, Prentice Hall, 1988.
Eric S. Roberts. Art and Science of C. Addison Wesley; 1995.

Jeri Hanly and Elliot Koffman. Problem Solving and Program Design in C. Fifth Edition, Addison Wesley
(Pearson); 2007.

Evaluation Pattern

Assessment Internal | End
Semester

Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE113 ELECTRICAL ENGINEERING PRACTICE L-T-P-C: 1-0-3-2

Course Objectives

To develop practical skill in handling Electrical and Electronic appliances and installations.

Course Outcomes

COL1: Knowledge on electrical safety measures and familiarity with electrical tools, electronic components and their
symbols.

CO2: Understanding of operation of electrical and electronic appliances.

CO03: Knowledge of domestic wiring and soldering practice.

CO-PO Mapping

PO/PSO
co PO1 |PO2 |[PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 |PO10 |PO11 |PO12 | PSO1 | PSO2
co1 3 1 3
Cco2 3 1 3
CO3 3 1 3
Syllabus

Electronics: Familiarization of electronic components (passive and active components), Resistor, Inductor and
capacitor. Study of measuring instruments (Voltmeter, Ammeter and Multimeter). Verification of OHM’s law.
Measurement and theoretical Verification of series and parallel combination of resistors and capacitors.
Familiarization of CRO and function generator, Rectifier circuits, Soldering and De-soldering practice.

Electrical:

Study on power supply and protective devices, Study on basic electrical tools and electrical accessories, Study on
various lighting technologies, Study on house hold appliances: Iron box, Fan, Refrigerator, Air conditioner, Food
Mixer/grinder

Domestic wiring practices: Glow an incandescent lamp using SPST switch, glow a fluorescent lamp using SPST
switch, operate a fan and an incandescent lamp using two independent SPST switch, Operate a fluorescent lamp and
a 3 pin socket using two independent SPST switch, Staircase wiring.

Evaluation Pattern

Assessment Internal | External
*Continuous Assessment (CA) 80
End Semester 20

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE112 ELECTRIC CIRCUITS L-T-P-C: 3-0-3-4

Course Objectives

To provide an understanding on operation and analysis of electrical circuits under steady state and transient
conditions.

Course Outcomes:

CO1: Understanding of fundamental laws and characteristics of DC and AC electrical networks.

CO2: Ability to formulate electric circuit models and compute the steady state electrical quantities using network
theorems and graph theory.

COa3: Ability to analyze behavior of electric circuits under transient conditions.

CO4: Ability to model and analyze three phase circuits and two port networks.

CO5: Ability to demonstrate network theorems, fabricate circuits and validate performance through simulation and
hardware.

CO-PO Mapping

PO/PSO
CO
Cco1
COo2

COo3
CO4
CO5

PO1 |PO2 PO3 | PO4 |PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12 |PSO1 | PSO2

w Wl w| w|w
N W W Wk
PR R e
N R R e

Syllabus

Unit 1

Review of circuit elements, fundamental laws, AC representations.

Steady state analysis of DC and AC circuits: Practice of Mesh Current and Node Voltage analysis of circuits with
independent and dependent sources. Source transformation, Star-Delta Transformation, Network Theorems -
Thevenin and Norton’s theorems, Superposition theorem, Maximum Power Transfer Theorem, Tellegen’s and
Reciprocity Theorem

Unit 2

Graph Theory: Incidence matrix, Fundamental Tie-Set Matrix, Fundamental Cutset Matrix, Formulation of network
equations using KCL and KVL.

Transient Analysis: Time domain analysis of first and second order circuits, Analysis of AC circuits using Laplace
transforms, Case Study/Simulation.

Frequency response of series and parallel circuits: RLC Resonance, Q-factor and Bandwidth: Simulation.

Unit 3

Three phase systems — Three phase 3-wire and 4-wire circuits, balanced and unbalanced, Star and Delta connected
source and loads, Phasor Diagrams.

Coupled circuits — Dot convention analysis.

Two-Port Networks: Z, Y, ABCD, hybrid and inverse hybrid parameters, interconnections and relationships among
different network parameters.

Virtual lab platforms / simulation demos can be used for effective classroom teaching.
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Lab Practice: Hardware/Simulation experiments in Kirchhoff’s laws, Network Theorems, Transients, Resonance
etc.

Text Books:
Alexander C K and Sadiku M N O, Fundamentals of electric circuits, 5th ed. New York, McGraw-Hill, 2013.

References:

Nahvi M and Edminister J, Schaum’s Outline of Electric Circuits, 5th ed. New York, McGraw-Hill, 2011.

Hayt W, Kemmerly J, and Durbin S, Engineering circuit analysis, 7w ed. Boston, McGrawHill Higher Education,
2007.

Van Valkenburg M E, Network Analysis, 3rd ed. New Delhi, Prentice Hall-India, 2011.

Virtual labs, NPTEL Videos, Simulation demos etc.

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous  Assessment  (Theory) | 15

(CAT)

Continuous Assessment (Lab) (CAL) 30

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE114 ELECTRONIC CIRCUITS L-T-P-C: 3-0-3-4

Course Objectives:

To provide understanding of electronic devices such as diodes, BJTs and MOSFETs and familiarize with their
applications.

Course Outcomes:

COL1: Understanding of the characteristics of electronic devices.

CO2: Ability to construct biasing circuits for transistor applications.

COa3: Ability to analyze frequency response of transistor amplifiers using small signal models.

CO4: Ability to design clipper, clamper, multivibrator and oscillator circuits.

CO5: Ability to develop feedback amplifier, voltage regulator and power amplifier circuits.

CO6: Ability to demonstrate electronic circuit performance through hardware and simulation.

CO-PO Mapping

PO/PSO
POl |PO2 | PO3 |PO4 | PO5 |PO6 |PO7 |PO8 | PO9 |PO10 |PO11 |PO12 |PSO1 |PSO2

6{0)

co1 3

Cco2 3 3 1

CO3 3 3 1

CoO4 3 3 2

CO5 3 2

CO6 3 2 2 3 1 2 1
Syllabus
Unit1

Diodes: Diode clipping and clamping circuits and Zener voltage regulators, Applications of Diodes: Design of
Clipper, clamper circuits and Voltage Doubler.

BJT: Current — Voltage characteristics, BJT as an amplifier and as a switch, brief idea of dc analysis, Biasing
circuits, small signal operation and models, single stage BJT amplifiers, Frequency response of CE amplifier.
Emitter follower.

Unit 2

MOS Field Effect Transistors: Introduction, device structures and physical operations, i-v characteristics, brief
analysis as an amplifier, and as a switch, Biasing, small signal operation and models, single stage MOS Amplifiers,
frequency response of CS amplifiers. Differential Amplifiers: MOS differential Pair, Small signal operation,
frequency response of differential amplifier, Introduction to differential amplifier with active load. Overview-Design
and performance analysis of CMOS Inverter, Logic Gate circuits.

Unit 3

Power amplifier: Classification and Comparison in Class A, B, AB, D. Voltage References and Regulators: Design
of linear power supplies, Characteristics of voltage regulators, Analysis of series voltage regulator. Feedback
amplifiers, Oscillators - RC, LC and Crystal, Multivibrators - Analysis and Design of Bistable, Monostable, Astable
Multivibrators and Schmitt trigger using transistors.
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Lab Practice:

Practical way of classroom teaching using Virtual lab /Simulation demo may be used.

Hardware/Simulation experiments in Diode Applications, BJT Characteristics and Amplifier Design, MOSFET
Switching characteristics, Regulators, Oscillators.

Text Books
Adel S.Sedra, Kenneth.C. Smith, “Microelectronic Circuits”, Oxford University Press, Fifth Edition, 2005.

References

Donald E.Neaman, “Electronic Circuit, Analysis and Design”, Tata McGraw Hill Publishing Company

Limited, Second Edition, 2006.

David A. Bell, “Electronic devices and Circuits”, 5w Edition, Oxford University Press India, 2008.

Thomas L. Floyd, David M. Buchla, Electronics Fundamentals: Circuits, Devices & Applications, 8n Edision,
Pearson education

Virtual labs, NPTEL Videos, Simulation demos etc.

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19CUL111 CULTURAL EDUCATION - 11 L-T-P-C: 2-0-0-2

Course Objective

e To deepen students’ understanding and further their knowledge about the different aspects of Indian culture
and heritage.

e To in still into students a dynamic awareness and understanding of their country’s achievements and
civilizing influences in various fields and at various epochs.

Course Outcome

CO1: Get an overview of Indian contribution to the world in the field of science and literature.

CO2: Understand the foundational concepts of ancient Indian education system.

CO3: Learn the important concepts of Vedas and Yogasutra-s and their relevance to daily life.

CO4: Familiarize themselves with the inspirational characters and anecdotes from the
Mahabharata and Bhagavad-Gita and Indian history.

CO5: Gain an understanding of Amma’s role in the empowerment of women

CO-PO Mapping

PO/PSO
POl | PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12| PSO1 | PSO2
CO
co1 3 3 2
COo2 1 3 2
Co3 3 3 3 2
CO4 3 3 3 2
CO5 1 1
Syllabus
Unit 1

To the World from India; Education System in India; Insights from Mahabharata; Human Personality. India’s
Scientific System for Personality Refinement.

Unit 2
The Vedas: An Overview; One God, Many Forms; Bhagavad Gita — The Handbook for Human Life; Examples of
Karma Yoga in Modern India.

Unit 3
Chanakya’s Guidelines for Successful Life; Role of Women; Conservations with Amma.

Text Book
Cultural Education Resource Material Semester-2
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Reference Book(s)

Cultural Heritage of India. R.C.Majumdar. Ramakrishna Mission Institute of Culture.
The Vedas. Swami ChandrashekharaBharati. BharatiyaVidyaBhavan.

Indian Culture and India’s Future. Michel Danino. DK Publications.

The Beautiful Tree. Dharmapal. DK Publications.

India’s Rebirth. Sri Aurobindo. Auroville Publications.

Evaluation Pattern:

Assessment Internal | End
Semester

Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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SEMESTER Il

19MAT214 Fourier Transform and Complex Analysis L-T-P-C: 2-1-0-3

Course objectives

To understand the concepts of Fourier Series and Fourier transforms and its properties.
Apply the Fourier transform for some singles.

To perform calculus for complex variables.

To understand the residues and pole and evaluate the complete integrations.

Course Outcomes

COL1: Understand the periodic functions and obtain the Fourier series for certain functions.
CO2: Understand the Fourier transform and its properties and apply to some periodic signals.
CO3: Understand and carry out differentiation for complex functions.

CO4: Perform integral calculus in complex variables.

CO-PO Mapping

PO/PSO
o PO1 | PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8 |PO9 | PO10 | PO11 | PO12
Cco1 1 3 1
COo2 1 2 1 2
COo3 2 1 2 1

CO4 1 2 2

Syllabus

Fourier Series: Fourier series, Half range Expansions, Parseval’s Identity, Fourier Integrals, Fourier integral
theorem. Sine and Cosine Integrals.

Fourier Transforms: Sine and Cosine Transforms, Properties, Convolution theorem.

Complex Analysis: Complex Numbers, Complex Plane, Polar Form of Complex Numbers. Powers and Roots,
Derivative. Analytic Functions, Cauchy - Riemann Equations, Laplace Equation, Conformal mapping, Exponential
Function, Trigonometric Functions, Hyperbolic Functions, Logarthims, General Power, Linear Fractional
Transformation.

Complex Line Integral, Cauchy Integral Theorem, Cauchy Integral Formula, Derivatives of Analytic Functions.
Power Series, Taylor Series and Maclaurin Series. Laurent Series, Zeros and Singularities, Residues, Cauchy
Residue Theorem, Evaluation of Real Integrals using Residue Theorem.

Text Book
Advanced Engineering Mathematics, E Kreyszig, John Wiley and Sons, Ninth Edition, 2012.

Reference Book(s)

Advanced Engineering Mathematics by Dennis G. Zill and Michael R.Cullen, second edition, CBS Publishers, 2012.
Larry C. Andrews and Bhimson. K. Shivamoggi, The Integral Transforms for Engineers, Spie Press, Washington,
1999.
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J. L. Schiff, The Laplace Transform, Springer, 1999.

Evaluation Pattern

Assessment Internal | External
Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment,

Amrita Vishwa Vidyapeetham.

Projects, and Reports.
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19EEE205 FUNDAMENTALS OF MECHANICAL ENGINEERING L-T-P-C: 2-0-0-2

Course Objectives:

The objective of this is to understand the basic concepts of machine operation and mechanical system design,
physical properties of force, motion, stress and elasticity. It also introduces the principles of equilibrium and
thermodynamic laws.

Course Outcomes:

COL1: Apply the concept of equilibrium to systems which can be modelled as particles in 2D and to rigid bodies in
2D

CO2: Analyse simple statically determinate structures such as beams subject to various loadings and support
conditions

COa3: Define the concepts of heat, work, and energy and discuss the first law of thermodynamics

CO4: Discuss the second law of thermodynamics. and explain the concept of entropy and principle of increase of
entropy.

CO-PO Mapping
PO/PSO

Cco
Cco1

PO1 |PO2 |PO3 | PO4 |PO5 PO6 | PO7 |PO8 | PO9 |PO10 |PO11 PO12| PSO1 |PSO2

Cco2
CO3
CO4

W N W w
W w w N
U N B I SN
N R W e
R R R e
N R RN
N
w NN w
W w NN

Syllabus

Unit1

Principles of Statics- Introduction to mechanics, basic concepts, fundamentals and principles. Statics of particles in
two dimension- resolution of forces, resultant force, equilibrium of particle, free body diagram, Lami’s Theorem.
Statics of rigid bodies in two dimension- moment of a force about a point, Varignon’s Theorem, moment of a
couple, resolution of a force system into a force couple system, reduction to a single force system. Equilibrium of
rigid bodies- analysis of beams, supports and reactions.

Unit 2
Thermodynamics- Introduction, concepts of Thermodynamic system, properties- specific volume, pressure,
temperature- zeroth law of thermodynamics, energy forms- work and heat.

First law of Thermodynamics- For a closed system undergoing a cycle, for a process, energy as a property, specific
heats, first law of Thermodynamics applied to steady flow devices.

Second law of Thermodynamics- Concept of heat engines and refrigerators, Kelvin Plank and Clausius statements,
irreversibility, carnot cycle, Clausius inequality, thermodynamic temperature scale, concept of Entropy, principle of
increase of entropy.

Textbooks:

R.C.Hibbeler. “Engineering Mechanics-Statics”, Pearson Education Asia, 2012

Y.A. Cengel and Michael A. Boles, “Thermodynamics — An Engineering Approach”, Tata McGrawHill, 2013
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References:

J. L.Meriam & L.G Kraige. “Engineering Mechanics- Statics”, 7t edition, Wiley India Pvt. Ltd, 2013

Beer and Johnston, “Vector Mechanics for Engineers”, Tata Mc Graw Hill Publishing Company Ltd, 2012N.H
Dubey. “Engineering Mechanics Statics and Dynamics ” Mc Graw Hill, 2012

R.E. Sonntag, C. Borgnakka and G. J. Van Wylen, “Fundamentals of Thermodynamics”, John Wiley and Sons,
2002.

Evaluation Pattern

Assessment Internal | External
Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE206 MATERIAL SCIENCE FOR ELECTRICAL ENGINEERING L-T-P-C: 2-0-0-2

Course Objectives
This course helps to understand the structure and properties of materials used in Electrical Engineering.
Course Outcomes

COL1: Understand the structure and properties of conducting materials
CO2: Understanding semiconductors and its properties

CO3: Understand the classification of magnetic materials and its properties
CO4: Understanding properties of dielectric materials

CO-PO Mapping

PO/PSO
CO
Cco1
Cco2
CO3
CO4

POl |PO2 |PO3 |PO4 |PO5 | PO6 |PO7 |PO8 |PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2

w W w w

Syllabus

Unit1

Conducting Materials: The nature of chemical bond, crystal structure, Ohm’s law and relaxation time, collision time,
electron scattering and resistivity of metals, heat developed in a current carrying conductor, thermal conductivity of
metals, superconductivity.

Semiconducting Materials: Chemical bonds in Si, Ge and its consequences, density of carriers in intrinsic
semiconductors, carrier densities in n type semiconductors, Hall effect and carrier density

Unit 2
Magnetic Materials: classification, diamagnetism, magnetic dipoles, paramagnetic spin systems, ferromagnetism and
coercive force, anti-ferromagnetic materials, ferrites and its applications

Dielectric Materials: Static dielectric constant, polarization and dielectric constant, internal fields in solids and
liquids, piezoelectricity.

Text Book
J Decker, “Electrical Engineering Materials”, PHI, Newdelhi, 1957

References

A.J.Decker, “Solid State Physics”, Prentice Hall, Englewood Cliffs, 1957
F.K. Richtmyer E H Kennard, John N Copper, “Modern Physics” Tata Mc Graw Hill, 1995.
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Evaluation Pattern

Assessment Internal | External
Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports.

Amrita Vishwa Vidyapeetham.
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19EEE202 ANALOG INTEGRATED CIRCUITS L-T-P-C: 3-0-3-4

Course Objectives:

To provide fundamental knowledge of the characteristics and expose to linear and non-linear applications of
operational amplifiers.

Course Outcomes:

COL1: Understanding of characteristics and parameters of operational amplifiers

CO2: Ability to design circuits for linear and non-linear applications using operational amplifiers.
COa3: Ability to analyze the frequency response characteristics of active filters.

CO4: Exposure to interpret special function integrated circuits.

CO5: Ability to demonstrate integrated circuit performance through hardware and simulation

CO-PO Mapping

PO/PSO
PO1 PO2 PO3 | PO4 |PO5 | PO6 | PO7 | PO8 | PO9 |PO10 | POl11 | PO12 | PSO1 | PSO2

CoO
Cco1

Cco2
COo3
CO4
CO5

W W W w|lw
Nl P W W
Nl PPN

Syllabus

Unit 1

Operational amplifiers: Equivalent circuit, voltage transfer curve-Open loop Op-amp configurations —Voltage
series, Voltage shunt feedback amplifiers configurations— Virtual lab experiments in inverting and non-inverting
amplifier, closed loop differential amplifiers for single and differential outputs.

Output Off set voltage, offset null pins. Minimizing output offset voltage due to input bias current and input offset
current, Factors affecting off set parameters. CMRR - Open loop and closed loop frequency response of op-amps,
Circuit stability, Slew rate and its effects in applications.

Unit 2

Applications of Op Amp: DC & AC amplifiers- Summing, Scaling and Averaging amplifiers-Instrumentation
Amplifier- voltage to current converter for floating and grounded loads-Current to voltage converter-Integrator,
Differentiator. Voltage comparators-ZCD-Schmitt trigger with voltage limiter- Precision Rectifier Circuits-Peak
Detector-Sample and Hold circuit — hardware experiments.

Active Filters: Frequency response characteristics of major active filters, first and higher order low pass and high
pass filters, all pass filters

Unit 3

Oscillators and waveform generators: Requirements for oscillations, Op- amp RC oscillators, square wave
generators, triangle and saw tooth waveform generators, astable and monostable operations, Voltage controlled
oscillators - IC 555 timer, astable and monostable operation.

Specialized ICs and their applications, Monolithic VVoltage Regulators - types and its applications

Practical way of classroom teaching using Virtual lab/ simulation platforms may be used.

Amrita Vishwa Vidyapeetham. BTC-EEE B.Tech Curriculum June 2019 51




Experiments on analog Integrated circuits — Opamp characteristics, Applications like adder, integrator,
differentiators, comparators, Schmitt trigger, filters, Linear VVoltage Regulator etc.

Textbook:
Ramakant A. Gayakwad, “Op-Amps and Linear integrated circuits”, PHI, 4t Edition, 2000.

Donald.E.Neaman, “Electronic Circuit, Analysis and Design”, Tata McGraw Hill Publishing Company Limited,
Second Edition, 2002.

References:
Adel.S.Sedra, Kenneth.C.Smith, “Microelectronic Circuits”, Oxford University Press, Fifth Edition, 2004.

Sergio Franco, "Design with operational amplifiers and Analog Integrated circuits ", Tata McGraw Hill 3rd Edition
2002.

Ron Manchini, “Op-Amps for Everyone *, Design Reference-Texas Instruments, August 2002, Available from:

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE204 ELECTRICAL MEASUREMENTS L-T-P-C: 3-0-3-4

Course Objective:

To study the characteristics of basic electrical measuring instruments and to understand and apply concepts of
transduction, signal conditioning and monitoring of electrical parameters.

Course Outcomes:

CO1: Understanding on the characteristics and standards of measurement systems

CO2: Familiarization with operation of electro-mechanical and electronic instruments

COa3: Ability to use transducers, Signal conditioning and signal monitoring in electrical measurements

CO4: Ability to apply modern digital methods in data acquisition systems for measuring electrical parameters.

CO5: Exposure to laboratory implementation of measurement systems and performance analysis through simulation
and hardware.

CO-PO Mapping

PO/PSO
PO1 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12 | PSO1 | PSO2

CoO
Co1 3 2 - - - - - - - - - - - -

Cco2 3 3 - - - - - - - - - - - -

COo3 3 2 2 - - - - - - - - - - -

CO4 3 2 1 - - - - - - - - - 1 -
CO5 2 - - - 3 - - 1 3 - - 1 - -
Syllabus
Unit 1

Qualities of measurements: Introduction, performance characteristics, errors in measurements, types of static error,
sources of error, dynamic characteristics, statistical analysis, standards.

DC and AC bridges: Wheatstone bridge, Kelvin’s Bridge, inductance and capacitance Measurements-Maxwell’s
bridge, De-sauty’s bridge, Schering bridge, Wein bridge and Anderson bridge.

Analog meters: Basic meter movement, taut band, Electrodynamometer type (EDM), Moving Iron Instruments.
Measurement of current —ammeter, multirange ammeter, Ayrton shunt, extension of ammeter ranges. Measurement
of voltage —basic meter as voltmeter, multirange voltmeter, extension of voltmeter range, loading effect, AC
voltmeter using half wave and full wave rectifier, average, peak and true RMS voltmeters.

Unit 2

Instrument Transformers: Current Transformer, potential transformer.

Measurement of Power and Energy: Different wattmeter connections in 3 phase circuits, EDM type wattmeter and
Power factor meters, energy meter, calibration of meters.

Oscilloscope: Basic principle, CRT features, block diagram of oscilloscope, types, Digital storage oscilloscope,
applications of CRO.

Transducers: Electrical transducers, resistive transducers, strain gauge, thermistor, RTD, inductive transducers,
LVDT, capacitive transducer, piezo electric, photo voltaic cell, photo diode, photo transistors.
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Unit 3

Digital Voltmeters: Ramp and dual slope integrating type DVM, Successive approximation type analog to digital
conversion techniques, resolution and sensitivity of digital meters, digital frequency, time and phase measurements.
Smart energy meter and net metering.

Instrumentation Systems: Block diagram, Signal conditioning systems, Instrumentation amplifier.

Data Acquisition and Data transmission: Objectives of DAS, single/multichannel DAS, digital to analog converters,
data loggers, data transmission systems, advantages of digital transmission, time division multiplexing.

Virtual Lab Platform/ Simulation demos can be used for effective teaching in class room.

Lab exercises: Calibration of Wattmeter and Energy Meter. Extension of Instrument range using Voltmeter,
Ammeter, Instrument transformers. AC and DC bridges, analog to digital conversion techniques, Study of
Transducer, application of Transducer, Simulation of smart meters etc.

Textbook:
H.S Kalsi, “Electronic Instrumentation”, Tata McGraw-Hill Publishing Company Limited, 2010.

E.W Golding and F.C Widdis, “Electrical measurements and measuring instruments”, The English Language Book
society, 50 Edition, 2011.

References:

A.K. Sawhney, “A Course in Electrical & Electronics Measurements and Instrumentation”,
Sons,2008.

Deobeling E.O, “Measurement systems, Applications and design”, Tata McGraw-Hill Publishing Company Limited,
2004.

Dhanpat Rai and

Evaluation pattern:

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment  (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE203 DIGITAL SYSTEMS L-T-P-C: 3-0-3-4

Course Objective:

To acquire the basic knowledge of digital logic to analyze, design and implement combinational and sequential logic
circuits and apply it to help societal development.

Course Outcomes:

CO1: Understand the basics concepts of digital systems.

CO2: Develop Boolean equations and truth tables for synthesis of logic functions and optimize the same using
various minimization methods.

CO3: Analyze logic processes and implement logical operations using combinational logic circuits.

CO4: Synthesis and analysis of synchronous and asynchronous sequential circuits.

CO5: Implement digital circuits through simulation and hardware

CO-PO Mapping

PO/PSO

CO
Co1 3 1 1 - - - - - - - - - - -

Cco2 3 3 2 - - - - - - - - - - -

POl |PO2  PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 |PSO1 |PSO2

COo3 3 2 2 - - - - - - - - - - -

CO4 3 3 2 1 - - - - - - - - - -
CO5 3 3 3 1 1 - - 1 2 1 - - - -

Syllabus

Unit 1

Introduction to Logic Circuits, Logic Families: Logic Gates and Networks, Truth tables, Boolean algebra, Synthesis
using logic gates, Design Examples, Introduction to Logic families such as ECL, TTL.

Implementation Technology: Transistor Switches, NMOS and PMOS logic gates, Introduction to CMOS Logic
Gates, Negative Logic System, tri-state logic.

Optimized Implementation of Logic Functions: Karnaugh map, Strategies for minimization, incompletely specified
Functions, Multiple — output Circuits, Tabular Method for minimization.

Number Representation and Arithmetic Circuits: Addition of unsigned Numbers, Signed numbers, Adder Circuits.

Unit 2

Combinational Circuit Building Blocks: Multiplexers, Decoders, Encoders, Code Converters, Arithmetic
Comparison Circuits.

Flip Flops, Registers, Counters: Basic Latch, Gated SR latch, master slave and edge triggered D flip-flops, T flip-
flop, JK flip-flop, registers, counters, types of counters, Simple Control for MCB.

Synchronous Sequential Circuits: Basic Design Steps, State Assignment Problem, Mealy state Model, Moore State
Model, Serial Adders Example, State minimization, Sequential Circuit design for drive control.

Unit 3
Asynchronous Sequential Circuits: Asynchronous Behavior, Analysis of Asynchronous circuits.
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Virtual Lab Platform/ Simulation demos can be used for effective teaching in classroom.

Lab exercises: Verification of Boolean Theorems using basic gates, Design and implementation of combinational
circuits using basic gates for arbitrary functions, code converters, multiplexers and de-multiplexers, Adder and
Subtractor. Design and implementation of shift-registers, counters etc. Implementation on FPGA.

Textbook:
Stephen Brown, ZvonkoVranesic, “Fundamentals of Digital logic with Verilog Design”, Tata. McGraw Hill

Publishing Company Limited, Special Indian Edition, 2007.

References:

Morris Mano, “Digital Design”, Pearson Education, Third Edition, 2006.

Donald D Givone, “Digital Principles and Design”, Tata McGraw Hill Publishing Company Limited, 2003.
Allen Dewey, “Analysis and Design of Digital Systems with VHDL”, PWS  Publishing Company, 1999.
John F. Wakerly, “Digital Design Principles and Practices”, Pearson Education, Third Edition, 2001.

Evaluation pattern:

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE201 ELECTROMAGNETIC THEORY L-T-P-C: 3-0-0-3

Course Objective

To introduce different coordinate systems, concepts of electrostatic, magneto static and time varying electromagnetic
fields.

Course Outcomes:

CO1: Understanding of coordinate systems, conversions and governing laws of Electric and Magnetic fields
CO2: Ability to analyze Electric and Magnetic field distributions using Maxwell’s equations

COa3: Ability to evaluate electromagnetic and electrostatic fields in scalar and vector forms

CO4: Ability to formulate Travelling Waves in different media.

CO-PO Mapping

PO/PSO
POl |PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 |PSO1 | PSO2

CoO
Co1 3 2 - - - - - - - - - - - -

COo2 3 3 - - - - - - - - - - - -

COo3 3 3 - 1 - - - - - - - - - -
CO4 3 3 - - - - - - - - - - - -

Syllabus

Unit 1

Vectors and co-ordinate systems: - Cartesian, cylindrical and spherical co-ordinate systems- scalar and vector fields.
Electric and Magnetic fields: - line, surface and volume integrals- Coulomb’s law- Gauss’s law- Biot-Savart’s law-
Ampere’s circuital law- applications- boundary conditions for electric and magnetic fields- Lorentz force equation.

Unit 2

Maxwell’s equations: - gradient, curl and divergence- Maxwell’s equation in integral form- Law of conservation of
charge- Maxwell’s equation in differential form- continuity equation- boundary condition for electromagnetic fields.
Electric potential- Poisson’s and Laplace’s equations- capacitance- energy stored- magnetic scalar and vector
potentials- magnetic circuits- inductance- energy stored- conductance.

Unit 3

Uniform plane waves and sinusoidally varying waves in time domain and in free space- polarization- power flow
and Poynting vector- wave parameters- plane waves in material media- skin effect- reflection and transmission of
uniform plane waves- normal and oblique incidence in conductor and dielectric interfaces.

Virual lab platforms /simulation demos/ animated videos can be used for effective classroom teaching.

Textbook:
N.Narayana Rao, “Elements of Engineering Electromagnetics”, Sixth Edition, Pearson Education, 2006.

References:

David K.Cheng, “Field and Wave Electromagnetics”, Second Edition, Pearson Education, 2002.

William H.Hayt, John.A.Buck, “Engineering Electromagnetics”, Seventh Edition, Tata 3. McGraw Hill. Publishing
Company Limited, 2007.
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Sadiku, “Elements of Electromagnetics”’, Second Edition, Oxford University press. 2007.

Evaluation Pattern:

Assessment Internal | External
Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19AVP201 AMRITA VALUES PROGRAMME | 1001
19AVP211 AMRITA VALUES PROGRAMME 11 1001

Amrita University's Amrita Values Programme (AVP) is a new initiative to give exposure to students about richness
and beauty of Indian way of life. India is a country where history, culture, art, aesthetics, cuisine and nature exhibit
more diversity than nearly anywhere else in the world.

Amrita Values Programmes emphasize on making students familiar with the rich tapestry of Indian life, culture, arts,
science and heritage which has historically drawn people from all over the world.

Students shall have to register for any two of the following courses, one each in the third and the fourth semesters,
which may be offered by the respective school during the concerned semester.

Course Outcome

CO1: Understanding the impact of itihasas on Indian civilization with a special reference to the Adiparva of
Mahabharata

CO2: Enabling students to importance offightingadharma for the welfare of the society through Sabha and
Vanaparva.

CO3:  Understanding the nuances of dharma through the contrast between noble and ignoble characters of the
epic as depicted in the Vana, Virata, Udyoga and Bhishma parvas.

CO4: Getting the deeper understanding of the Yuddha Dharma through the subsequent Parvas viz., Drona,
Karna,Shalya, Sauptika Parvas.

CO5:  Making the students appreciative of spiritual instruction on the ultimate triumph of dharma through the
presentations of the important episodes of the MB with special light on Shanti, Anushasana,
Ashwamedhika, Ashramavasika, Mausala, Mahaprasthanika and Swargarohana Parvas.

CO-PO Mapping

POC/POSO PO1 |PO2 PO3 |PO4 |PO5 [PO6 PO7 PO8 |PO9 |PO10 PO11 |PO12 | PSO1 | PSO2
cor | - | - |- |- -]12 12 /3|3 3 - 3 - -
co2 |- |-|-1|-|-1]3]|3([3]3]2 - 3 - -
co3 |- |- - |- |-|3]|2 3|3 /|38 - |3 - )
coa | - |- |- |- |- 1838 [- 3 /3[3 - [3/]- i
Co5 | - |- |- |- |- [8 |- [3 3 ]2 [- |3 - i

Courses offered under the framework of Amrita Values Programmes | and 11

Message from Amma’s Life for the Modern World

Amma’s messages can be put to action in our life through pragmatism and attuning of our thought process in a
positive and creative manner. Every single word Amma speaks and the guidance received in on matters which we
consider as trivial are rich in content and touches the very inner being of our personality. Life gets enriched by
Amma’s guidance and She teaches us the art of exemplary life skills where we become witness to all the happenings
around us still keeping the balance of the mind.

Lessons from the Ramayana
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Introduction to Ramayana, the first Epic in the world — Influence of Ramayana on Indian values and culture —
Storyline of Ramayana - Study of leading characters in Ramayana — Influence of Ramayana outside India —
Relevance of Ramayana for modern times.

Lessons from the Mahabharata

Introduction to Mahabharata, the largest Epic in the world — Influence of Mahabharata on Indian values and culture
— Storyline of Mahabharata — Study of leading characters in Mahabharata — Kurukshetra War and its significance -
Relevance of Mahabharata for modern times.

Lessons from the Upanishads

Introduction to the Upanishads: Sruti versus Smrti - Overview of the four Vedas and the ten Principal Upanishads
- The central problems of the Upanishads — The Upanishads and Indian Culture — Relevance of Upanishads for
modern times — A few Upanishad Personalities: Nachiketas, Satyakama Jabala, Aruni, Shvetaketu.

Message of the Bhagavad Gita

Introduction to Bhagavad Gita — Brief storyline of Mahabharata - Context of Kurukshetra War — The anguish of
Arjuna — Counsel by Sri. Krishna — Key teachings of the Bhagavad Gita — Karma Yoga, Jnana Yoga and Bhakti
Yoga - Theory of Karma and Reincarnation — Concept of Dharma — Concept of Avatar - Relevance of
Mahabharata for modern times.

Life and Message of Swami Vivekananda

Brief Sketch of Swami Vivekananda’s Life — Meeting with Guru — Disciplining of Narendra - Travel across India -
Inspiring Life incidents — Address at the Parliament of Religions — Travel in United States and Europe — Return and
reception India — Message from Swamiji’s life.

Life and Teachings of Spiritual Masters India
Sri Rama, Sri Krishna, Sri Buddha, Adi Shankaracharya, Sri Ramakrishna Paramahamsa, Swami Vivekananda, Sri
Ramana Maharshi, Mata Amritanandamayi Devi.

Insights into Indian Arts and Literature

The aim of this course is to present the rich literature and culture of Ancient India and help students appreciate
their deep influence on Indian Life - Vedic culture, primary source of Indian Culture — Brief introduction and
appreciation of afew of the art forms of India - Arts, Music, Dance, Theatre.

Yoga and Meditation

The objective of the course is to provide practical training in YOGA ASANAS with a sound theoretical base and
theory classes on selected verses of Patanjali’s Yoga Sutra and Ashtanga Yoga. The coverage also includes the
effect of yoga on integrated personality development.

Kerala Mural Art and Painting

Mural painting is an offshoot of the devotional tradition of Kerala. A mural is any piece of artwork painted or
applied directly on a wall, ceiling or other large permanent surface. In the contemporary scenario Mural painting is
not restricted to the permanent structures and are being done even on canvas. Kerala mural paintings are the frescos
depicting mythology and legends, which are drawn on the walls of temples and churches in South India,
principally in Kerala. Ancient temples, churches and places in Kerala, South India, display an abounding tradition
of mural paintings mostly dating back between the 9th to 12th centuries when this form of art enjoyed Royal
patronage. Learning Mural painting through the theory and practice workshop is the objective of this course.

Course on Organic Farming and Sustainability

Organic farming is emerging as an important segment of human sustainability and healthy life. Haritamritam’ is an
attempt to empower the youth with basic skills in tradition of organic farming and to revive the culture of growing
vegetables that one consumes, without using chemicals and pesticides. Growth of Agriculture through such
positive initiatives will go a long way in nation development. In Amma’s words “it is a big step in restoring the lost
harmony of nature®.
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Benefits of Indian Medicinal Systems

Indian medicinal systems are one of the most ancient in the world. Even today society continues to derive enormous
benefits from the wealth of knowledge in Ayurveda of which is recognised as a viable and sustainable medicinal
tradition. This course will expose students to the fundamental principles and philosophy of Ayurveda and other
Indian medicinal traditions.

Traditional Fine Arts of India

India is home to one of the most diverse Art forms world over. The underlying philosophy of Indian life is ‘Unity in
Diversity” and it has led to the most diverse expressions of culture in India. Most art forms of India are an
expression of devotion by the devotee towards the Lord and its influence in Indian life is very pervasive. This course
will introduce students to the deeper philosophical basis of Indian Art forms and attempt to provide a practical
demonstration of the continuing relevance of the Art.

Science of Worship in India

Indian mode of worship is unique among the world civilisations. Nowhere in the world has the philosophical idea
of reverence and worshipfulness for everything in this universe found universal acceptance as it in India. Indian
religious life even today is a practical demonstration of the potential for realisation of this profound truth. To see the
all-pervading consciousness in everything, including animate and inanimate, and constituting society to realise this
truth can be seen as the epitome of civilizational excellence. This course will discuss the principles and rationale
behind different modes of worship prevalent in India.

TEXT BOOKS/REFERENCES:

Rajagopalachari. C, The Ramayana
Valmiki, The Ramayana, Gita Press
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SEMESTER IV

19MAT?216 PROBABILITY AND STATISTICS L-T-P-C: 2-1-0-3

Course objectives

The course is expected to enable the students
e To understand discrete and continuous random variables and to compute important measures.
e To carry out various statistical tests and to draw practical inferences.

Course outcomes

CO1: To find out probabilistic measures of discrete and continuous random variables.
CO2: To conduct tests of hypothesis and tests of significance and to arrive at inferences.

CO-PO Mapping

PO/PSO
o PO1 PO2 |PO3 |PO4 |PO5 |PO6 |PO7 PO8 |PO9 PO10 |PO11 |PO12 | PSO1 | PSO2
co1 1 1 1 1 2 1 1
COo2 1 1 1 1 1 1 2 1
Syllabus

Probability — Probability models and axioms, conditioning and Bayes' rule
Discrete random variables; probability mass functions; expectations, examples, multiple discrete random variables:
joint PMFs, expectations, conditioning, independence

Continuous random variables, probability density functions, expectations, examples, multiple continuous random
variables, continuous Bayes rule, covariance and correlation.

Statistics — Bayesian statistical inference, point estimators, parameter estimators, test of hypotheses, tests of
significance.

Text book
Introduction to Probability, D. Bertsekas and J. Tsitsiklis, 2nd Edition, Athena Scientific, 2008.

Evaluation Pattern

IAssessment Weightage
Test 1 (after 15t lecture hr) 25
*Continues Assessment (CA) 25
Test 2 (after 30t Lecture hr) 50

*CA — Can be Quizzes, Assignments, Projects, and Reports
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19EEE213 ELECTRICAL MACHINES I L-T-P-C: 3-0-3-4

Course Objective:

To introduce fundamental concepts, operation and application of DC machines and transformers.

Course Outcomes:

COL1: Understanding of basic principles and construction of DC machines and transformers.

CO2: Ability to develop equivalent circuit and steady state equations of DC machines and transformers.
COa3: Ability to compute and analyze performance characteristics of DC machines and transformers.
CO4: Familiarity with selection and applications of DC machines and transformers.

CO5: Ability to validate performance ofDC machines and transformers through hardware and simulation.

CO-PO Mapping

PO/PSO
POl |PO2 |PO3 | PO4 | PO5 |PO6 |PO7 |PO8 |PO9 |PO10 PO11 |PO12 |PSO1 |PSO2
CO
Co1 3
CO2 3 2
COo3 3 2 1
CO4 3 2 1 1
CO5 3 1 1 1 1 2 1
CO6 3
Syllabus
Unit 1

Basics of electric and magnetic circuits, Principles of electromechanical energy conversion, Basic concepts of
rotating machines, DC Machines: Construction- EMF and Torque, Armature Reaction, Types and Characteristics of
DC Generators and Motors, Starting, Speed Control and braking of DC Motors, Efficiency, Testing

Unit 2

Transformer; Construction and Practical Considerations, principle of operation, Transformer on No-Load, Ideal
Transformer, Real Transformer and Equivalent Circuit, Performance evaluation-Losses, Transformer testing,
Efficiency and Regulation, all day efficiency, Excitation phenomenon in transformers, Autotransformers, Three-
phase Transformers, star-star, star-delta, Scott Connection, zig-zag connection, effect of transformer connections,
Parallel operation of transformers, Harmonics and switching transients in transformers, Cooling methods.

Unit 3

Applications of DC machines and Transformer: Motors- selection considerations — Shunt, Series, Compound
Motors, Universal motors, Permanent Magnet DC Machine, Electric traction, automotive, e-bike, applications-
characteristics, speed control, breaking.

Transformer- Selection considerations, Instrument transformers, high frequency transformers, three winding
transformers, tap changing transformers and voltage control, phase shifting transformers and load angle control.
Introduction to machine design- DC Machine and Transformers
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Virtual/ Animation: -— Faraday’s Law and Lenz Law, working principle of DC motor (Animation of elementary
model) Armature reaction, DC motor/ Generator working, Mutual Induction principle, transformer working,
Harmonics and switching transients in transformers.

Hardware: - DC Machines- Internal and External Characteristics, Speed control, Swinburn’s test, Load test,
Transformers: - Transformer OC & SC tests, Sumpner’s test, All day efficiency, Parallel operation, Load test,
Transformer Connections

Textbook:
Kothari D.P. and Nagrath 1.J., “Electric Machines”, Tata McGraw-Hill Publishing Company Limited, New Delhi
2004.

References:

Stephen J. Chapman, ‘Electric Machinery Fundamentals 4th edition, McGraw Hill Education Pvt. Ltd, 2010.

M.G. Say, “Performance and Design of Direct Current Machines”, CBS publishers, New Delhi, 1993.

Fitzgerald A.E., Charles Kingsley, Jr. and Stephen D. Umans, “Electric Machinery”, Tata McGraw-Hill Publishing
Company Limited 2002

Albert E. Clayton, “The performance and design of direct current machines”, Third Edition, Tata McGraw Hill
Publishing Company Limited, New Delhi, 1992,

S.K. Bhattacharya, “Electrical Machines”, Tata McGraw-Hill Publishing Company Limited, New Delhi.

http://www.animations.physics.unsw.edu.au/jw/electricmotors.html

Evaluation Pattern:

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment  (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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http://www.animations.physics.unsw.edu.au/jw/electricmotors.html

19EEE214 SIGNALS AND SYSTEMS L-T-P-C: 3-0-3-4

Course Objective:

To understand various types of signals and systems and analyse their properties using continuous and discrete
transforms in time and frequency domain.

Course Outcomes:
COL1: Knowledge on classification of signals and systems
CO2: Ability to evaluate LTI output using linear convolution technique
COa3: Ability to analyse signals and systems in time and frequency domains.
COd4: Ability to evaluate theoretical concepts with simulation and laboratory experiments.

CO-PO Mapping

PO/PSO
PO1 |PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 | PO12 |PSO1 |PSO2

co
Co1 3 2 - - - - - - - - - - - -
COo2 3 3 2 - - - - - - - - - - -
CO3 3 3 3 - - - - - - - - - - -
Co4 3 2 2 - 3 - - 1 2 - - - - -

Syllabus

Unit1

Introduction: Integrated approach for continuous and discrete- time cases.

Signals: Classification of signals, Continuous - Discrete time, Even/Odd signals, Periodic/ Nonperiodic signals,
Deterministic/Random signals, Energy/Power signals, Basic operations on signals, Basic (Continuous/Discrete)
signals.

Systems (Continuous/Discrete): Representation, Classification - Linear/Nonlinear, Causal/Noncausal, Time
invariant/Time variant, with/ without memory, BIBO stability, Feedback system, LTI system — Response of LTI
system, Convolution, Properties (Continuous/Discrete).

Unit 2

Review of Fourier series and Fourier Transforms-Applications-Case Study, Discrete Time Fourier transform and its
properties, Introduction to DFT. Laplace Transform analysis of systems: ROC, Inverse LT, Unilateral LT, Solving
differential equation with initial conditions.

Unit 3

Sampling: Sampling theorem, Reconstruction of signal, Aliasing, Sampling of discrete time signals,

z-Transform: Definition, ROC, Inverse z-Transform, Properties, Transform analysis of LTI Systems.
Interrelationship amongst different representation and Transforms.

Virtual Lab Platform/ Simulation demos can be used for effective teaching in classroom.

Lab Practice: Simulation Experiments on the generation of signals- ramp, sine, exponential, etc; Discrete Linear
Convolution implementation; Fourier transform and Fourier Series; Power signal analysis using FT.
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Textbook:
1.Simon Haykin, Barry Van Veen, “Signals and Systems”, Second Edition, John Wiley and Sons, 2005.

References:

Alan V. Oppenheim, Alan S.Willsky ,S,Hamid Nawab, “Signals and Systems”, Prentice Hall India Private

Limited,2nd Edition, 1997.

Michael. J. Roberts, “Fundamentals of Signals and Systems”, First Edition, Tata McGraw Hill Publishing

Company Limited, 2007.

Rodger E. Ziemer, William H. Tranter D. Ronald Fannin, “Signals and Systems”, Fourth Edition, Pearson

Education, 2004.
Virtual labs, NPTEL Videos, Simulation demos etc.

Evaluation pattern:

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE212 ELECTRICAL ENERGY SYSTEMS | L-T-P-C: 3-0-3-4

Course Objective:
To familiarize with the structure, operation and analysis of components in power system network.
Course Outcomes:

COL1: Understanding of the structure and operations of generation, transmission, distribution systems.

CO2: Familiarity with the behaviour of the load and tariff mechanism.

CO3: Ability to determine transmission line/cable parameters for various conductor configurations

CO4: Ability to and analyze the performance of power system components.

CO5: Ability to validate performance of power system network and components through simulation and hardware.

CO-PO Mapping

PO/PSO
PO1 PO2 | PO3 |PO4 |PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 | PO12 |PSO1 | PSO2

CoO
Co1 3 2 - - - - - - - - - - - -

COo2 3 2 - - - - - - - - - - - -

CO3 3 3 - 1 - - - - - - - - - -

coa |3 |3 |1 |1 | - - - - - e
cos |3 |22 |12 - - 121 - - |11

Syllabus

Unitl

Introduction-Structure of Electric Power System-Conventional, Deregulated Structure, Grid Structure Micro-grid
and Smart Grid Structure; Methods of electric power generations — Conventional- Renewable Energy based
generation, need for interconnected system- necessity of EHV transmission: EHVAC and HVDC transmission,
Variable load on power system- Load Curve and Load Duration Curve, Tariff-Types, Power factor improvement.

Unit 2

Introduction to Modeling and performance analysis, Transmission line Models- Line parameter estimation-
symmetrical and unsymmetrical spacing of lines, bundled conductor, double circuit lines- corona- Regulation,
Efficiency, Real and reactive power flow in transmission lines- Harmonics- Effects in power system, THD.
Compensation- shunt and series compensation.

Unit 3

Insulators and Underground cables -classification and grading. Mechanical design of transmission lines. Distribution
systems —Types and comparison-Ring main- Radial distribution.

Representation of power system: Power system components model, Single line diagram and per unit representation,
reactance/impedance diagram, Bus Admittance and Impedance matrix.

Virtual lab platforms / simulation demos can be used for effective classroom teaching.

Lab Practice: Hardware experiments, simulation experiments and field visit — Structure of Electric Power System,
modeling and performance analysis of transmission and distribution systems, power system representation etc.
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Text Book:
John J. Grainger and Stevenson Jr. W. D, “Power System Analysis”, McGraw Hill International edition, 2016

References:

HadiSaadat, “Power system analysis”, McGraw Hill publishing company,2003

Kothari, D. P and Nagrath 7 J., ‘Power System Engineering’ Tata McGraw Hill Publishing Company, 2005
B.R.Gupta, “Power system analysis and design”,S.Chand& Company Ltd.,2004.

Wadhwa C L ‘Electric Power System’, Wiley Eastern Limited, India 2007

L.L.Grigsby, “Electrical power engineering Handbook” ,IEEE press,2001.

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE?211 CONTROL SYSTEMS L-T-P-C: 3-0-3-4

Course Objective
To introduce to the basics of control system design of LTI systems in time and frequency domains.
Course Outcomes:

CO1: Ability to model dynamic systems in time domain and frequency domain
CO2: Ability to analyze the system behavior in time and frequency domains
CO3: Ability to evaluate the stability of the control system.

CO4: Ability to design the compensators and controllers for desired response.
CO5: Ability to design control systems using hardware and simulation.

CO-PO Mapping

PO/PS
0 PO | PO | PO | PO | PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO

1 2 3 4 5 6 7 8 9 0 1 2 1 2
CO

Co1

COo2
COo3
CO4

CO5

W W w w w
W W w w w

Syllabus

Unit 1

Introduction to control systems, Mathematical models of physical systems- transfer function representation. Block
diagram, Signal flow graph, Feedback control system characteristics, reduction of parameter variations, control over
system dynamics and disturbance signals, Use of software tools to analyze and design of control system,
Performance of feedback control systems.

Unit 2

Test input signals, transient and steady state response of second and higher order systems, Performance indices.
Concept of Stability, Routh-Hurwitz Stability criterion, Root locus method, concept, procedure, Frequency response
analysis, Bode plots, Polar plots.

Unit 3

Stability in the Frequency domain, Nyquist criterion. Introduction to design of feedback systems, Lead-Lag
compensation networks, PID controllers, state space representation, Controllability and observability. Control
system design case studies - Turbine governor/ Robotic hand/ship steering, etc.

Lab Practice: Experiments in modelling, design and analysis of controllers using Simulation /Online platforms.

Textbook:
Richard C. Dorf and Robert H. Bishop, “Modern Control Systems”, Pearson, 2011.

References:
Katsuhiko Ogata, “Modern Control Engineering”, Prentice Hall of India Pvt. Ltd., New Delhi, 2010.
M. Gopal, “Modern Control System Theory”, New Age International, 3rd edition 2014.

Amrita Vishwa Vidyapeetham. BTC-EEE B.Tech Curriculum June 2019 69




Norman S. Nise, “Control Systems Engineering”, John Wiley & Sons PTE Ltd, 2013.
Nagrath.1J, Gopal. M, “Control Systems Engineering”, New Age Publishers 2017

Evaluation Pattern

(CAL)

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

End Semester

35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19SSK211 SOFT SKILLS | L-T-P-C: 1-0-2-2

Course Outcomes

CO1: Soft Skills: At the end of the course, the students would have developed self-confidence and positive
attitude necessary to compete and challenge themselves. They would also be able to analyse and manage
their emotions to face real life situations.

CO2:  Soft Skills: At the end of the course, the students would hone their presentation skills by understanding the
nuances of content creation, effective delivery, use of appropriate body language and the art of overcoming
nervousness to create an impact in the minds of a target audience.

CO3: Aptitude: At the end of the course, the student will have acquired the ability to analyze, understand and
classify questions under arithmetic, algebra and logical reasoning and solve them employing the most
suitable methods. They will be able to analyze, compare and arrive at conclusions for data analysis
questions.

CO4: Verbal: At the end of the course, the students will have the ability to dissect polysyllabic words, infer the
meaning, inspect, classify, contextualise and use them effectively.

CO5: Verbal: At the end of the course, the students will have the ability to understand the nuances of English
grammar and apply them effectively.

CO6: Verbal: At the end of the course, the students will have the ability to identify, analyse and interpret
relationship between words and use the process of elimination to arrive at the answer. They will also have
the ability to judge, evaluate, summarise, criticise, present and defend their perceptions convincingly.

CO-PO Mapping:

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

Co1 2 3 3 3
COo2 2 3 3
COo3 3 2

CO4

CO5

CO6 3

Soft skills and its importance: Pleasure and pains of transition from an academic environment to work -
environment. Need for change. Fears, stress and competition in the professional world. Importance of positive
attitude, Self motivation and continuous knowledge upgradation.

Self-confidence: Characteristics of the person perceived, characteristics of the situation, characteristics of the
perceiver. Attitude, values, motivation, emotion management, steps to like yourself, positive mental attitude,
assertiveness.

Presentations: Preparations, outlining, hints for efficient practice, last minute tasks, means of effective presentation,
language, gestures, posture, facial expressions, professional attire.

Vocabulary building: A brief introduction into the methods and practices of learning vocabulary. Learning how to
face questions on antonyms, synonyms, spelling error, analogy, etc. Faulty comparison, wrong form of words and
confused words like understanding the nuances of spelling changes and wrong use of words. Listening skills: The
importance of listening in communication and how to listen actively.

Prepositions, articles and punctuation: A experiential method of learning the uses of articles and prepositions in
sentences is provided.
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Problem solving level I: Number system; LCM &HCEF; Divisibility test; Surds and indices; Logarithms; Ratio,
proportions and variations; Partnership;

Problem solving level 1I: Time speed and distance; work time problems;

Data interpretation: Numerical data tables; Line graphs; Bar charts and Pie charts; Caselet forms; Mix diagrams;
Geometrical diagrams and other forms of data representation.

Logical reasoning: Family tree; Deductions; Logical connectives; Binary logic; Linear arrangements; Circular and
complex arrangement; Conditionalities and grouping; Sequencing and scheduling; Selections; Networks; Codes;
Cubes; Venn diagram in logical reasoning; Quant based reasoning; Flaw detection; Puzzles; Cryptogrithms.

Textbook(s)

A Communicative Grammar of English: Geoffrey Leech and Jan Svartvik. Longman, London.

Adair. J., (1986), "Effective Team Building: How to make a winning team", London, U.K: Pan Books.
Gulati. S., (2006) "Corporate Soft Skills", New Delhi, India: Rupa & Co.

The Hard Truth about Soft Skills, by Amazone Publication.

Quantitative Aptitude by R. S. Aggarwal,S. Chand

Quantitative Aptitude — Abijith Guha, TMH.

Quantitative Aptitude for Cat - Arun Sharma. TMH.

Reference(s)

Books on GRE by publishers like R. S. Aggrawal, Barrons, Kaplan, The Big Book, and Nova.

More Games Teams Play, by Leslie Bendaly, McGraw Hill Ryerson.

The BBC and British Council online resources

Owl Purdue University online teaching resources

www.the grammarbook.com - online teaching resources www.englishpage.com- online teaching resources and other
useful websites.
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SEMESTER V

19EEE302 ELECTRICAL ENERGY SYSTEMS II L-T-P-C: 3-0-3-4

Course Objective:
To introduce to power flow studies, fault analysis, stability analysis and economic operation of power systems.
Course Outcomes:

CO1: Understanding of computational techniques in power system analysis.

CO2: Ability to apply standard methods of load flow, fault analysis, stability analysis and economic operation.

COa3: Ability to analyze power system performance under steady state and transient conditions.

CO4: Ability to validate the performance, operation and control of power system network using modeling,
simulation and hardware.

CO-PO Mapping

PO/PSO

CoO
Co1 3 2 - - - - - - - - - - - -

POl |PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12 |PSO1 | PSO2

Cco2 3 3 1 1 - - - - - - - - - -

COo3 3 3 2 3 - - - - - - - - 1 1
CO4 3 3 3 2 2 - - 1 2 1 - - 1 -
Syllabus
Unit 1

Analysis of Power Networks in Steady State - Load flow analysis problem formulation, solution methods- Gauss
seidel, Newton Raphson and Fast decoupled load flow methods. Concept of Economic operation of power system
and load dispatch, Concept of optimal power flow, load frequency control.

Unit 2

Short circuit analysis — symmetrical faults — behavior of short circuit transients in generator and transmission line-
unbalanced system- symmetrical components, sequence diagram — unsymmetrical faults — open conductor fault —
LG, LL and LLG faults.

Unit 3

Power System stability — dynamics of synchronous machine — swing equation — steady state and transient stability —
equal area criterion — critical clearing time — Multi machine stability.

Improvement of power system performance: compensation techniques (passive, active)-Conventional and modern
techniques
Virtual lab platforms / simulation demos can be used for effective classroom teaching.

Lab Practice: Hardware experiments, Simulation experiments and Case studies — load flow analysis, economic
operation of power system, load frequency dynamics, power system transients, fault analysis, stability analysis etc.
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Text Book:
John J. Grainger and Stevenson Jr. W. D, “Power System Analysis”, McGraw Hill International edition, 2016.

References:
Hadisaadat, “Power System Analysis”, McGraw Hill Publishing Company, 2003.

Kothari, D. P. and Nagrath, 1.J., “Modern Power System Analysis”, Fourth Edition, Tata McGraw Hill Publishing
Company, 2011.

Wadwa, C.L., “Electrical Power Systems”’, Wiley Eastern Limited, India, 2007.

Kothari, D. P. and Nagrath, 1J., “Power System Engineering”, Second Edition, Tata McGraw Hill Publishing
Company, 2008.

Abhijith Chakrabarti, D.P.Kothari and A.K Mukhopadhyay, “An Introduction to Reactive Power Control and
Voltage Stability in Power Transmission Systems”, PHI learning private limited, India, 2010.

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE304 POWER ELECTRONICS L-T-P-C: 3-0-3-4

Course Objective

To impart knowledge on the characteristics of various power semiconductor devices, and, operation, design
and synthesis of power conversion circuits for various applications.

Course Outcomes:

CO1: Understanding of static and dynamic characteristics of power semiconductor devices and various power
electronic converters.

CO2: Ability to analyse the behaviour of various converters and their PWM control under different modes of
operation.

COa3: Ability to evaluate the performance of power semiconductor devices, power converters with PWM operation
for various applications.

CO4: Ability to design different converter circuits under various operating modes for various applications

CO5: Ability to validate various power converter operations and their control schemes using simulation and
hardware.

CO-PO Mapping

PO/PSO
PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12 |PSO1 |PSO2

CO
Co1
Cco2
CO3

CO4
CO5

W W w w w
N, N W
W W |

Syllabus

Unit 1

Power Semiconductor Switches: Power Transistors, Power MOSFET, IGBT, Thyristors - structure, turn on and turn
off operation, steady state and switching characteristics. Introduction to wide band gap power semiconductor
devices, Comparison and selection of controllable switches — Introduction to gate/base drive and Snubber Circuits -
Power loss in switching devices, Temperature rise and use of heat sink.

Unit 2

Phase Controlled Converters: Single phase and Three phase Converters in CCM - performance parameters, DCM
operation, Analysis of Single-phase converter with RL, RLE loads, Non-Sinusoidal Analysis - Inverter mode of
operation - Effect of Source Inductance.

Single-phase AC Switching Controllers, R and RL Loads - Thyristor Controlled Inductor - Three phase application
of Switching Control.

Choppers: - Step down chopper with R load and L filter - Steady state operation - average and ripple load current -
back EMF loads - CCM and DCM, effect of frequency on CCM/DCM - Input filter - Step Up chopper: Analysis
with CCM-. Applications of choppers, power factor correction.
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Unit 3

Inverters: Applications - Half bridge inverter - full bridge inverter, Inverter control - square wave, simple pulse
width modulation, sine PWM, schemes to generate triangular carrier and sinusoidal references. Unipolar and Bipolar
voltage switching, performance parameters, AC and DC side currents, Sine PWM for three phase inverters. Current
regulated modulation - Rectifier mode of operation, applications - ac side filter- Introduction to multilevel inverters.

Text Books

Ned Mohan, Tore M. Underland and William P. Robbins, “Power Electronics: Converters, Applications and

Design”, Fourth Edition, John Wiley & Sons.
Robert Erickson, Maksimovic D, “Fundamentals of Power Electronics”, Springer Science, 2007

References:

L. Umanand, “Power Electronics: Essentials and Applications”, Wiley India, 2009.

Joseph Vidayathil “Power Electronics” Tata McGraw Hill, 2010.

Muhammed H Rashid, “Power Electronics- circuits, devices and applications” Third Edition.
Shaffer, Randall, “Fundamentals of Power Electronics with Matlab”, Firewall media, 2013

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester

35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE301 DIGITAL SIGNAL PROCESSING L-T-P-C: 3-0-3-4

Course Objective:
To expose to various digital signal processing techniques employed in real time applications.
Course Outcomes:

COL1: Understanding on frequency analysis of signals in discrete domain

CO2: Ability to apply FFT for frequency analysis of signals in discrete domain
CO3: Ability to design, analyze and build digital filters

CO4: skill in simulation and programming of DSP algorithms and digital filters

CO-PO Mapping

PO/PSO

CoO
Cco1

COo2
COo3
CO4

POl |PO2 PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 | PO11 |PO12 |PSO1 | PSO2

w w w | w
w w NN

1

1

1

1

1

1

1

1

1

1

1

1

Syllabus

Unit 1

Discrete Fourier Transforms: Frequency domain sampling and reconstruction of discrete time signals The DFT as a
Linear Transformation - Relationship of the DFT to other Transforms, Properties of DFT - Linear Filtering methods
based on DFT - Efficient computation of the DFT-FFT Algorithms. Efficient computation of DFT of Two real
sequences, Efficient computation of the DFT of a 2N- Point Real sequences - Use of FFT in Linear filtering and
correlation.

Unit 2

Digital Filters: Introduction, Specifications of practical filters. a) FIR Filters;: Symmetric and anti-symmetric FIR
filters, Design of linear phase FIR filter using Windows/optimization techniques. Design of Linear phase FIR Filters
FIR filters for harmonic elimination b) IIR Filters: Design from Analog filters, Impulse Invariance and Bilinear
Transformation. IIR filters for extraction of fundamental frequency. ¢) Characteristics of commonly used Analog
filters, Frequency transformations for analog and digital filters.

Unit 3

Digital Filter realization, structures for realisation of discrete time systems, Structures for FIR systems -direct form
structures, cascade form structures, frequency sampling structures, lattice structures. Structures for IR systems,
Direct, cascade and parallel form structures. Analysis of Finite word length effect and limit cycle oscillations in
recursive systems. Applications of DSP: Multirate Digital Signal Processing, Sampling rate conversion, Decimation
and interpolation, Introduction to QMFs. Application in power systems. Lab Practice: Simulation experiments on
DFT, FFT, Filter design LPC etc.

Textbooks

Sanjit K. Mitra, “Digital Signal Processing, A Practical approach”, Tata McGraw Hill Publishing Company
Limited, 2005.
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John G Proakis, G. Manolakis, “Digital Signal Processing Principles, Algorithms, Applications”, Prentice Hall
India Private Limited, Fourth Edition, 2007.

References

Allen V. Oppenheim, Ronald W. Schafer, “Discrete time Signal Processing” Prentice Hall India Private Limited,

Fifth Edition, 2000.

Evaluation Pattern

(CAL)

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

End Semester

35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE303 ELECTRICAL MACHINES II L-T-P-C: 3-0-3-4

Course Objective:
To introduce to fundamental concepts, operation and application of AC machines.
Course Outcomes:

COL1: Understanding of construction and principle of operation of AC induction and synchronous machines.
CO2: Ability to develop equivalent circuit, phasor diagrams and steady state equations of AC machines.
COa3: Ability to compute and analyze performance characteristics of AC machines.

COd4: Familiarity with selection and applications of AC machines.

CO5: Ability to validate performance of AC machines through hardware and simulation.

CO-PO Mapping

PO/PSO

CoO
Cco1

Cco2

POl |PO2  PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 | PO11 |PO12 |PSO1 |PSO2

COo3

CO4
CO5

W W w ww

Syllabus

Unit 1

Induction machines - Construction, principle of operation, squirrel cage and slip ring induction motors, time and
space harmonics, starting and speed control, testing, circle diagram, equivalent circuit, performance curves, torque
speed characteristics, induction generators.

Fractional horsepower motors, types, single phase Induction Motor, construction, starting, Equivalent circuit,
performance evaluation, efficiency.

Unit 2

Synchronous machines - construction, generators and motors, salient pole and non-salient pole synchronous
machines, characteristics, regulation, parallel operation, operation on infinite Bus, real and reactive power control,
power angle curve, stability analysis, transient and sub-transient reactance.

Unit 3

Applications of Induction and Synchronous machines: SEIG, DFIG, SRM, Electric traction, Motor Drives for
Electric Vehicles, Linear Induction motor, shaded pole motors, hysteresis motor, universal motor, Permanent
Magnet Synchronous Machine for wind energy application, synchronous condenser, synchronous motor drive
applications

Introduction to machine design.

Virtual/ Animation: -— Concept of rotating magnetic field (RMF), Linear to rotating machine, working of induction
motor, synchronous motor, and other induction machines

Hardware: - Induction Machines- Performance evaluation- Direct and indirect methods, testing, speed control
methods, Synchronous Machines- Estimation of Regulation of synchronous generator, testing, Parallel operation,
Synchronization of alternator.
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Textbook:

1.Kothari D.P. and Nagrath 1.J., “Electric Machines”, Tata McGraw-Hill Publishing Company Limited, New Delhi
2004.

References:

Stephen J. Chapman, ‘Electric Machinery Fundamentals 4th edition, McGraw Hill Education Pvt. Ltd, 2010.
M.G.Say, “Performance and Design of Direct Current Machines”, CBS publishers, New Delhi, 1993.

Fitzgerald A.E., Charles Kingsley, Jr. and Stephen D. Umans, “Electric Machinery”, Tata McGraw-Hill Publishing
Company Limited 2002

Albert E. Clayton, “The performance and design of direct current machines”, Third Edition, Tata McGraw Hill
Publishing Company Limited, New Delhi, 1992.

S.K. Bhattacharya, “Electrical Machines”, Tata McGraw-Hill Publishing Company Limited, New Delhi.

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19SSK301 SOFT SKILLS 11 L-T-P-C: 1-0-2-2

Course Outcomes

CO1: Soft Skills: At the end of the course, the students will have the ability to communicate convincingly and
negotiate diplomatically while working in a team to arrive at a win-win situation. They would further
develop their inter-personal and leadership skills.

CO 2: Soft Skills: At the end of the course, the students shall learn to examine the context of a Group Discussion
topic and develop new perspectives and ideas through brainstorming and arrive at a consensus.

CO3:  Aptitude: At the end of the course, students will be able to identify, recall and arrive at appropriate
strategies to solve questions on geometry. They will be able to investigate, interpret and select suitable
methods to solve questions on arithmetic, probability and combinatorics.

CO4: Verbal: At the end of the course, the students will have the ability to relate, choose, conclude and
determine the usage of right vocabulary.

CO5: Verbal: At the end of the course, the students will have the ability to utilise prior knowledge of grammar to
recognise structural instabilities and modify them.

CO6: Verbal: At the end of the course, the students will have the ability to comprehend, interpret, deduce and
logically categorise words, phrases and sentences. They will also have the ability to theorise, discuss,
elaborate, criticise and defend their ideas.

Syllabus

Professional grooming and practices: Basics of corporate culture, key pillars of business etiquette. Basics of
etiquette: Etiquette — socially acceptable ways of behaviour, personal hygiene, professional attire, cultural
adaptability. Introductions and greetings: Rules of the handshake, earning respect, business manners. Telephone
etiquette: activities during the conversation, conclude the call, to take a message. Body Language: Components,
undesirable body language, desirable body language. Adapting to corporate life: Dealing with people.

Group discussions: Advantages of group discussions, structured GD — roles, negative roles to be avoided,
personality traits to do well in a GD, initiation techniques, how to perform in a group discussion, summarization
techniques.

Listening comprehension advanced: Exercise on improving listening skills, grammar basics: Topics like clauses,
punctuation, capitalization, number agreement, pronouns, tenses etc.

Reading comprehension advanced: A course on how to approach middle level reading comprehension passages.
Problem solving level 11I: Money related problems; Mixtures; Symbol based problems; Clocks and calendars;
Simple, linear, quadratic and polynomial equations; special equations; Inequalities; Functions and graphs; Sequence
and series; Set theory; Permutations and combinations; Probability; Statistics.

Data sufficiency: Concepts and problem solving.

Non-verbal reasoning and simple engineering aptitude: Mirror image; Water image; Paper folding; Paper cutting;
Grouping of figures; Figure formation and analysis; Completion of incomplete pattern; Figure matrix;
Miscellaneous.

Spacial aptitude: Cloth, leather, 2D and 3D objects, coin, match sticks, stubs, chalk, chess board, land and geodesic
problems etc., related problems.

Textbook(s)

A Communicative Grammar of English: Geoffrey Leech and Jan Svartvik. Longman, London.

Adair. J., (1986), "Effective Team Building: How to make a winning team", London, U.K: Pan Books.
Gulati. S., (2006) "Corporate Soft Skills", New Delhi, India: Rupa & Co.

The Hard Truth about Soft Skills, by Amazone Publication.

Quick Maths — Tyra.

Quicker Arithmetic — Ashish Aggarwal

Test of reasoning for competitive examinations by Thorpe.E. TMH
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Non-verbal reasoning by R. S. Aggarwal, S. Chand

Reference(s)

Books on GRE by publishers like R. S. Aggrawal, Barrons, Kaplan, The Big Book, and Nova

More Games Teams Play, by Leslie Bendaly, McGraw Hill Ryerson.

The BBC and British Council online resources

Owl Purdue University online teaching resources

www.the grammarbook.com - online teaching resources www.englishpage.com- online teaching resources and other
useful websites.
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19L1V390 LIVE-IN-LAB | L-T-P-C: 0-0-0-3

Course Objectives

o ldentify and analyse the various challenge indicators present in the village by applying concepts of Human
Centered Design and Participatory Rural Appraisal.

e User Need Assessment through Quantitative and Qualitative Measurements

e Designing a solution by integrating Human Centered Design concepts

e Devising proposed intervention strategies for Sustainable Social Change Management

Course Outcome

CO1: Learn ethnographic research and utilise the methodologies to enhance participatory engagement.
CO2: Prioritize challenges and derive constraints using Participatory Rural Appraisal.

COa3: Identify and formulate the research challenges in rural communities.

CO4: Design solutions using human centered approach.

CO-PO Mapping

PO/PSO
POl |PO2 |PO3 |PO4 |PO5 |PO6 | PO7 [ PO8 |PO9 | PO10 | PO11 | PO12

Cco
co1 3 3 1 1 3 3 3
Cco2 3 3 3 3
COo3 3 1 3 3 3
CO4 3 3 3 3 3 3 3

Syllabus

This initiative is to provide opportunities for students to get involved in coming up with technology solutions for
societal problems. The students shall visit villages or rural sites during the vacations (after 4th semester) and if they
identify a worthwhile project, they shall register for a 3-credit Live-in-Lab project, in the fifth semester.

Thematic Areas

. Agriculture & Risk Management

. Education & Gender Equality

. Energy & Environment

. Livelihood & Skill Development

. Water & Sanitation

. Health & Hygiene

. Waste Management & Infrastructure

The objectives and the projected outcome of the project will be reviewed and approved by the department
chairperson and a faculty assigned as the project guide.
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Evaluation Pattern

Assessment Marks
Internal (Continuous Evaluation) [75 marks]
Workshop (Group Participation) 15

Village Visit Assignments & Reports 15
Problem Identification and Assessment 15

Ideation: Defining the Needs, Proposed
- . 20
Designs & Review

Poster Presentation 10
External [25 marks]

Research Paper Submission 25
Total 100
Attendance (To be added separately) 5
Grand Total 105
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SEMESTER VI

19EEE312 ELECTRIC DRIVES AND CONTROL L-T-P-C: 3-0-3-4

Course Objectives:

To impart knowledge on DC and AC electric drives for various applications and identify right choice of electric
drive for major applications.

Course Outcomes:

CO1: Understanding of the steady state and dynamic characteristics of AC, DC & special electrical drives and
controls.

CO2: Ability to apply the fundamental concepts of AC and DC machines and various power converters for the
development of electric drive systems.

COa3: Ability to analyse the performance of DC and AC motor drives under various operating conditions.

CO4: Ability to develop various controllers for DC and AC electric drives for different applications

CO5: Ability to validate various AC, DC drive & special electrical drives using simulation and hardware.

CO-PO Mapping

PO/PSO

CoO
Cco1

Cco2

COo3

CO4
CO5

PO1 |PO2 | PO3 |PO4 |PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 | PO12 |PSO1 | PSO2

W W w| w|w
PRk W Wk
=
[

\

\

\

\

\

\

\

1
\

\

Syllabus

Unit 1

Introduction: Concepts, and classification of Electric drives. Selection of motors. Dynamics of Electric drives: Types
of loads, Multi quadrant operations, motor dynamics steady state stability and transient stability. Rating and Heating
of motors: Heating effects, heating and cooling curves, classes of duty, load equalization, environmental factors.

DC motor drives: Basic characteristics, Operating modes, Single phase and three phase-controlled rectifier fed DC
drives, Dual converters drives, Chopper drives, Rheostatic and regenerative braking, effects of changes in supply
voltage and load torque, closed loop control schemes.

Unit 2

AC motor drives: Induction motor drives, stator voltage control, stator impedance control, rotor voltage control- Slip
power recovery, Concepts of Static Kramer drives and Static Scherbius drive, V/f control, Current control method.
Need for harmonic filter, Closed loop control. Introduction to vector control scheme.

Unit 3
Synchronous motors: Speed torque characteristics and torque angle characteristics. Fixed and variable frequency
operation modes, Self-control modes.
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Special machines: Brushless DC motor, Switched Reluctance Motor, Stepper Motor, introduction to the relevant
converter circuits.

Hardware- DC Speed control- Converter fed DC motor — Induction motor drive- Speed Control-Closed loop and
open loop.

Virtual lab/ Simulation - Phase controlled DC motor drives, Chopper controlled DC motor drives-modeling of DC
motor-modeling of induction motor- Closed loop control of DC and AC Drives.

Textbook:
Gopal K. Dubey, Fundamentals of Electrical Drives, Narosa Publishing House, 2001.

References:

Pillay. S.K, A First Course on Electric Drives, Wilely Eastern Limited, Bombay, 2012

B.K Bose, ‘Power Electronics and AC Drives’, Prentice Hall, New Jersy, 2002.

V. Subrahmanyam,’ Thyristor Control of Electric Drives’, Tata McGraw Hill , New Delhi, 1988.

R Krishnan, ’Electric Motor Drives, Modeling, Analysis and Control’, Prentice Hall, NJ, 2001.

Muhammad H. Rashid, Power Electronics, Circuits, Devices and Applications, Third Edition, Pearson Education
Press, 2004.

Evaluation Pattern

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

(CAL)

End Semester 35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19ELC212 MICROCONTROLLERS AND APPLICATIONS L-T-P-C: 3-0-3-4

Course Objectives:

To acquire the basic knowledge of designing microcontroller-based systems and apply it to implement real world
applications.

Course Outcomes:

COL1: Understanding of concepts of processors and microcontrollers.

CO2: Ability to programPIC16F877A microcontroller.

COa3: Design a Microcontroller based system for various applications.

CO4: Ability to develop PIC16F877A applications through simulation and hardware.

CO-PO Mapping

PO/PSO

Co
Co1

CO2
(G{OX]
CO4

POl |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 | PO11 |PO12 |PSO1 | PSO2

w| w w | w
w| w N
w| w =
NN N

1

1

1

1

1

1

1

1

1

1

Syllabus:

Unitl: Introduction to micro controllers- Architecture and programming, Register files, Memory Organisation,
Tristate-logic, Buses-Memory Address register-Memory addressing-Read and write operations, ROM- RAM-
PROM-EPROM-E2PROM.

Unit2: PIC16FXXX architecture, operation, data and program memory organization, special function registers,
addressing modes, instruction set. Assembler, assembler directives, simple programs, conditional branching.
Subroutines, nested subroutines, interrupt, ISR, priority.

Unit3: Peripherals: Port configuration, Parallel Slave Port, LED and Keyboard interface, Timers/Counters,
WatchDog Timer, ADC, USART, CCP module. Introduction to 8051 micro controller: Architecture, Instruction
Set, Interrupts, Ports, Timers.

Text Books:
Myke Predko, “Programming and customizing the PIC microcontroller”, Tata McGraw Hill Publishing Company
Limited, Third Edition, 2008.

References

T. R. Padmanabhan, “Introduction to microcontrollers and applications”, First Edition, Narosa publishing house
private limited, 2007.

PIC Micro mid Range MCU Family Reference Manual - Micro Chip Technology Inc.

Amrita Vishwa Vidyapeetham. BTC-EEE B.Tech Curriculum June 2019 87




Evaluation Pattern

(CAL)

Assessment Internal | External
Periodical 1 10

Periodical 2 10

*Continuous Assessment (Theory) | 15

(CAT)

Continuous  Assessment (Lab) | 30

End Semester

35

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19MAT213 OPTIMIZATION TECHNIQUES L-T-P-C:3-0-03

Course Objective

To introduce various optimization methods applicable to engineering systems.
Course Outcome

CO1: Understanding of the logics of various optimization techniques.

CO2: Ability to formulate and solve optimization problems.

COa3: Ability to interpret and analyze the solutions of optimization algorithms.

CO4: Ability to use software tools in engineering design optimization problems.

CO-PO Mapping

PO/PSO
PO1 [PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 |PSO1 | PSO2

Cco
Cco1 3 1 - - - - - - - - - - -
Co2 3 3 1 - - - - - - - - - -
Co3 3 2 - 2 - - - - - - - - - -
CO4 3 1 - 2 - - - - - - - 1 1

Syllabus

Unit 1

Introduction: Optimization — optimal problem formulation, engineering optimization problems, optimization
algorithms, numerical search for optimal solution. graphical method, simplex method, Big M method, Two phase
method.

Unit 2

Single variable optimization: Optimality criteria, bracketing methods- exhaustive search method, bounding phase
method- region elimination method-interval halving, fibanacci search, golden section search, interpolation methods,
point estimation method- successive quadratic search, gradient based method. Initial value problems for ordinary
differential equations: single step methods, Taylor series method, Euler and modified Euler methods, fourth order
Runge — Kutta method for solving first and second order equations. Case study and Simulation.

Unit3

Multivariable optimization: Optimality criteria, unconstrained optimization- solution by direct substitution
unidirectional search- direct search methods, simultaneous uni-directional method- steepest descent method, shortest
path algorithm Hook- Jeeves pattern search method, gradient based method. Newton's method, Conjugate gradient
method, constrained optimization-Kuhn- Tucker, Lagrange multiplier method. Case Studies and simulation

Stochastic methods of optimization: random search methods, evolutionary computation-Introduction, Survival of the
Fittest, Fitness Computation, Cross over, Mutation, Reproduction, Particle Swarm Optimization, Introduction to
Multi-objective optimization. Case study and Simulation.

Text Book/ Reference(s)

S. S. Rao, “Optimization Theory & Applications”, New Age international ltd. Publishers, Second edition, 1995
Kalyanmoy Deb, "Optimization for Engineering Design Algorithms & Examples™ Prentice Hall of India, NewDelhi
2004.
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Edwin K. P. Chong, and Stanislaw H. Zak, "An Introduction to optimization", Wiley- interscience series in discrete
mathematics and optimization, second edition, 2004.
M. Asghar Bhatti, "Practical optimization methods with mathematics applications"”, Springer Verlag Publishers,

2000.
G. A Vijayalakshmi Pai & S. Rajashekharan *“ Neural Network, Fuzzy Logic, Genetic Algorithms Synthesis &

Applications”, PH India,2003.

Evaluation Pattern

Assessment Internal | External
Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and
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19EEE313 INTRODUCTION TO PYTHON PROGRAMMING L-T-P-C: 1-0-0-1

Course Objective:
To understand the basics of python programming
Course Outcomes:
COL1: Knowledge on typical programming constructs to understand a given program
CO2: Ability to analyze a given program by tracing, identifying coding errors and debugging.

COa3: Ability to develop computer programs for problem scenarios and applications

CO-PO Mapping

Poézso PO1 | PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 |PO12 PSO1 |PSO2
co1l 3 1 2

co2 | 3 2 1 1 2 1

co3 | 3 | 2 |2 | 2 | 2 1 e
Syllabus

Unit 1

Python basic syntax, interactive shell, editing, saving, and running a script.

The concept of data types; variables, assignments; immutable variables; numerical types; arithmetic operators and
expressions; comments in the program; understanding error messages

Conditions, boolean logic, logical operators; ranges; Control statements: if-else, loops (for, while); short-circuit
(lazy) evaluation; iterators and generators

Lists, tuples, and dictionaries; basic list operators, replacing, inserting, removing an element; searching and sorting
lists; dictionary literals, adding and removing keys, accessing and replacing values; traversing dictionaries.

Design with functions: hiding redundancy, complexity; arguments and return values; formal vs actual arguments,
named arguments. Recursive functions.

Unit 2

Strings and text files; manipulating files and directories, 0s and sys modules; text files: reading/writing text and
numbers from/to a file; creating and reading a formatted file (csv or tab-separated).

String manipulations: subscript operator, indexing, slicing a string; strings and number system: converting strings to
numbers and vice versa.

Unit 3

Testing, Debugging, Exceptions, Assertions

Classes and OOP: classes, objects, attributes and methods; defining classes; design with classes, data modeling;
persistent storage of objects

Textbook/References:

John Guttag, “Introduction to Computation and Programming Using Python: With Application to Understanding
Data”, Second Edition. MIT Press, 2016.

Tony Gaddis, “Starting Out with Python”, Pearson, 3rd Edition, 2014.

Kenneth A. Lambert, “Fundamentals of Python: First Programs”, Cengage Learning, 2nd Edition, 2018.

Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”, O Reilly Media, 2012.

Amrita Vishwa Vidyapeetham. BTC-EEE B.Tech Curriculum June 2019 91




Evaluation Pattern

Assessment Internal | External
Periodical 1 (P1) 15

Periodical 2 (P2) 15

*Continuous Assessment (CA) 20

End Semester 50

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE311 SOFTWARE BASED SOLUTIONS FOR ELECTRICAL ENGINEERING L-T-P-C: 0-0-3-1

Course Objectives:
Application of computer programming to solve real life problems in Electrical Engineering
Course Outcomes:

COL1: Develop coding skills in C, C++, Python
CO2: Solve real time problems in Electrical Engineering

CO-PO Mapping

PO/PSO
o POl | PO2 | PO3 | PO4 |PO5 |PO6 | PO7 |PO8 | PO9 | PO10 PO11|PO12 |PSO1 |PSO2
co1 3 2 3 1 3 1 2 1 1
Co2 2 2 3 2 3 3 1 3 1 2 1 2 2
Syllabus

Practice of coding in Python, C, C++ with relevant case studies and applications in Electrical engineering problems.

Evaluation Pattern

Assessment Internal | External
*Continuous Assessment (CA) 80
End Semester 20

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19EEE381 OPEN LAB L-T-P-C: 0-0-3-1

Course Objective:

To empower with project management skills and develop ability to work in team. To introduce to advanced tools and

procedures for technical writing and publications.

Course Outcomes:

CO1: Ability to develop an application by the acquired knowledge in core subjects

CO2: Ability to manage the time and cost of the product development

COa3: Ability to present the work in oral and written mode with proper clarity and justification
CO4: Ability to work as a team and effectively utilize the advanced tools.

CO-PO Mapping

PO/PSO
PO1 |PO2 | PO3 |PO4 |PO5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11 | PO12 |PSO1
Cco
Cco1 3 3 3 3 - - - 1 - - - 2 -
Co2 - - - - - - - 1 - - 3 2 -
Co3 - - - - - - - 1 - 3 - 2 -
CO4 - - - - 3 - - 1 2 - - 2 3
Syllabus

PSO2

This is a hands-on section for the students. By the sixth semester, the students are adept in different core streams like
Power Electronics, Power Systems, Electrical Machines, Energy Systems and Digital Signal Processing etc. The
students will apply their acquired knowledge and develop an application related to one or more of the core areas and

implement a pragmatic setup, justifying the application.

Evaluation Pattern

Assessment Internal | External
*Continuous Assessment (CA) 80
End Semester 20

*CA — Can be Quizzes, Assignment, Projects, and Reports.
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19SSK311 SOFT SKILLS Il L-T-P-C: 1-0-3-2

Course Outcomes:

CO1: Soft Skills: At the end of the course, the students will have the ability to prepare a suitable resume
(including video resume). They would also have acquired the necessary skills, abilities and knowledge to
present themselves confidently. They would be sure-footed in introducing themselves and facing
interviews.

CO2: Soft Skills: At the end of the course, the students will have the ability to analyse every question asked by
the interviewer, compose correct responses and respond in the right manner to justify and convince the
interviewer of one’s right candidature through displaying etiquette, positive attitude and courteous
communication.

CO3: Aptitude: At the end of the course, students will be able to interpret, critically analyze and solve logical
reasoning questions. They will have acquired the skills to manage time while applying methods to solve
questions on arithmetic, algebra, logical reasoning, and statistics and data analysis and arrive at appropriate
conclusions.

CO4: Verbal: At the end of the course, the students will have the ability to understand and use words, idioms and
phrases, interpret the meaning of standard expressions and compose sentences using the same.

CO5: Verbal: At the end of the course, the students will have the ability to decide, conclude, identify and choose
the right grammatical construction.

CO6: Verbal: At the end of the course, the students will have the ability to examine, interpret and investigate
arguments, use inductive and deductive reasoning to support, defend, prove or disprove them. They will
also have the ability to create, generate and relate facts / ideas / opinions and share / express the same
convincingly to the audience / recipient using their communication skills in English.

Syllabus

Team work: Value of team work in organisations, definition of a team, why team, elements of leadership,
disadvantages of a team, stages of team formation. Group development activities: Orientation, internal problem
solving, growth and productivity, evaluation and control. Effective team building: Basics of team building,
teamwork parameters, roles, empowerment, communication, effective team working, team effectiveness criteria,
common characteristics of effective teams, factors affecting team effectiveness, personal characteristics of members,
team structure, team process, team outcomes.

Facing an interview: Foundation in core subject, industry orientation / knowledge about the company, professional
personality, communication skills, activities before interview, upon entering interview room, during the interview
and at the end. Mock interviews.

Advanced grammar: Topics like parallel construction, dangling modifiers, active and passive voices, etc.

Syllogisms, critical reasoning: A course on verbal reasoning. Listening comprehension advanced: An exercise on
improving listening skills.

Reading comprehension advanced: A course on how to approach advanced level of reading, comprehension
passages. Exercises on competitive exam questions.

Problem solving level 1VV: Geometry; Trigonometry; Heights and distances; Co-ordinate geometry; Mensuration.

Specific training: Solving campus recruitment papers, national level and state level competitive examination papers;
Speed mathematics; Tackling aptitude problems asked in interview; Techniques to remember (In mathematics).
Lateral thinking problems. Quick checking of answers techniques; Techniques on elimination of options, estimating
and predicting correct answer; Time management in aptitude tests; Test taking strategies.

Textbook(s)
A Communicative Grammar of English: Geoffrey Leech and Jan Svartvik. Longman, London.
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Adair. J., (1986), "Effective Team Building: How to make a winning team", London, U.K: Pan Books.
Gulati. S., (2006) "Corporate Soft Skills", New Delhi, India: Rupa & Co.

The Hard Truth about Soft Skills, by Amazone Publication.

Data Interpretation by R. S. Aggarwal, S. Chand

Logical Reasoning and Data Interpretation — Niskit K Sinkha

Puzzles — Shakuntala Devi

Puzzles — George J. Summers.

Reference(s)

Books on GRE by publishers like R. S. Aggrawal, Barrons, Kaplan, The Big Book, and Nova.
More Games Teams Play, by Leslie Bendaly, McGraw-Hill Ryerson.

The BBC and British Council online resources

Owl Purdue University online teaching resources

www.the grammarbook.com - online teaching resources www.englishpage.com- online teaching resources and other
useful websites.
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19L1Vv490 LIVE-IN-LAB 11 L-T-P-C: 0-0-0-3

Course Objectives

e Proposal writing in order to bring in a detailed project planning, enlist the materials required and propose
budget requirement.

e Use the concept of CoDesign to ensure User Participation in the Design Process in order to rightly capture
user needs/requirements.

e Building and testing a prototype to ensure that the final design implementation is satisfies the user needs,
feasible, affordable, sustainable and efficient.

o Real time project implementation in the village followed by awareness generation and skill training of the
users (villagers)

Course Outcome

COL: Learn co-design methodologies and engage participatorily to finalise a solution

CO2: Understand sustainable social change models and identify change agents in a community.
COa3: Learn Project Management to effectively manage the resources

CO4: Lab scale implementation and validation

COS5. Prototype implementation of the solution

CO-PO Mapping

PO/PSO
POl |PO2 |PO3 |PO4 |PO5 |PO6 | PO7 [ PO8 |PO9 | PO10 | PO11 | PO12

6{0)
Co1 1 1 3 3 1 3 3 3 3
Co2 3 3
COo3 3 3 3
CO4 3 3 3 1 3 3 3 3
CO5 1 3 3

Syllabus

The students shall visit villages or rural sites during the vacations (after 6th semester) and if they identify a
worthwhile project, they shall register for a 3-credit Live-in-Lab project, in the fifth semester.
Thematic Areas

. Agriculture & Risk M