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ANNA UNIVERSITY, CHENNAI
NON-AUTONOMOUS AFFILIATED COLLEGES
REGULATIONS 2023
CHOICE BASED CREDIT SYSTEM

B.E. ELECTRICAL AND ELECTRONICS ENGINEERING - (PART - TIME)

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs):

V.

Find employment in Core Electrical and Electronics Engineering and service sectors.
Get elevated to technical lead position and lead the organization

competitively.

Enter into higher studies leading to post-graduate and research degrees.
Become consultant and provide solutions to the practical problems of core organization.
Become an entrepreneur and be part of electrical and electronics product and service

industries.

PROGRAMME OUTCOMES (POs):

After going through the four years of study, our Electrical and Electronics Engineering
Graduates will exhibit ability to:

PO# Graduate Attribute Programme Outcome
1 Engineering knowledge Apply knowledge of mathematics, basic science and
engineering science.
Problem analysis Identify, formulate and solve engineering problems.
Design/development of solutions Design an electrical system or process to improve its
performance, satisfying its constraints.
4 Conduct investigations of complex Conduct experiments in electrical and electronics
problems systems and interpret the data.
5 Modern tool usage Apply various tools and techniques to improve the
efficiency of the system.
6 The Engineer and society Conduct themselves to uphold the professional
and social obligations.
7 Environment and sustainability Design the system with environment consciousness
and sustainable development.
8 Ethics Interacting industry, business and society in a
professional and ethical manner.
9 Individual and team work Function in a multidisciplinary team.
10 Communication Proficiency in oral and written
Communication.
11 Project management and finance Implement Cost effective and improved system.
12 Life-long learning Continue professional development and learning as a

life-long activity.




3. PROGRAM SPECIFIC OUTCOMES (PSOs):

On completion of Electrical and Electronics Engineering program, the student will have the
following Program Specific Outcomes.

1.

Foundation of Electrical Engineering: Ability to understand the principles and
working of electrical components, circuits, systems and control that are forming a
part of power generation, transmission, distribution, utilization, conservation and
energy saving. Students can assess the power management, auditing, crisis and
energy saving aspects.

Foundation of Mathematical Concepts: Abilty to apply mathematical
methodologies to solve problems related with electrical engineering using
appropriate engineering tools and algorithms.

Computing and Research Ability: Ability to use knowledge in various domains to
identify research gaps and hence to provide solution which leads to new ideas and
innovations.



PROGRAM

SPECIFIC
COURSE CODE PROGRAM OUTCOMES OUTCOMES
PO1 |PO2 |PO3 |PO4 |PO5 PO6 |PO7 PO8 PO9 PO10 | PO11 | PO12 PSO1|PSO2 |PSO 3

Matrices and Calculus 3 3 1 1 0 0 0 0 2 0 2 3 - - -
I Digital Logic Circuits 3 3 3 1 3 - - 1 - - - 1 3 1

Environmental Sciences and 2.8 1.8 1 1 - 2.2 2.4 - - - - 1.8 - - -

Sustainability

Problem Solving and Python

Programming 2 3 3 3 2 2 - - - - 2 2 3 3

Problem Solving and Python

Programming Laboratory 2 3 S) 3 2 - - - - - 2 2 3 3

Statistics and Numerical 3 3 1 1 1 0 0 0 2 0 2 3 - -

Methods

Electromagnetic Fields 3 2 1 - - 14 1 - - - 1 3 2 1
n Electron Devices and Circuits 2 2 3 2 - - 1 - - - 1 3 1

Electric Circuit Analysis 3 3 3 2.8 2 2 1 3 3 3 3

Electrical Circuits Laboratory 3 3 3 3 3 - 2 1.5 3 - - 3 3 3 2

Electrical Machines - | &] 3 1 1 1 - - 1 - - - 1 3 3 3

Linear Integrated Circuits 2 2 3 1 - - 1 3 2 1

C Programming and Data 2 2 1 1 1 y 1 1 1 2 2 2 2
] Structures

Linear and Digital Circuits

Laboratory 3 1.6 3 3 - 1.5 - 3 3 2 1 2

C Programming and Data 2 2 1 2 2 1 1 ) 1 1 1 2 2 2 2

Structures Laboratory

Electrical Machines - II 3 3 e 1l 218 Bl M2lé § 1 - - - 3 3 2
v Transmission and Distribution 28 1.8 1 1 1 - 1.8 - - 3 2.4 1

Microprocessor and _ _ _ _

Microcontroller 2 1 2 3 1 3 3 1 3

Electrical Machines Laboratory 3 3 1 1 2 1 15 1 238 3 16

Microprocessor and

Microcontroller laboratory ! 2 3 j 15 j 3 3 ! 3

Power System Analysis 2.6 2.4 1.8 1.4 B 1 - 1 1 1 14
v Measurements and 3 | 23| 2|3]| 2 2 - 3 - 3 | 3| 3 | 3

nstrumentation

Control Systems 3 3 3 3 3 _ 1 _ 3 3 3 3




Control and Instrumentation 3 3 3 3 15 3 3

Laboratory

Power Electronics 3 3 3 1.5 1 2.25 3 3

Protection and Switchgear 3 1 1 1.2 1 1 2 14 1
vi Power System Operation and 2 1.6 1 1.6 2.2 2.86

Control

Power Electronics Laboratory 3 3 3 3 1.5 3 3

High Voltage Engineering 2 2 2.33 1 2 2 2
Vi UtiIiza_tion and Conservation of 29 2 26 15 25

Electrical Energy

Electric Vehicle Architecture 3 2.2 3 1 3 3
Vil 3 3 3 3 3 3 3 3 3

Project Work

1-low, 2-medium, 3-high, ‘-“- no correlation




B.E. ELECTRICAL AND ELECTRONICS ENGINEERING (PART - TIME)

ANNA UNIVERSITY, CHENNAI

NON-AUTONOMOUS AFFILIATED COLLEGES

REGULATIONS 2023

CHOICE BASED CREDIT SYSTEM
CURRICULA AND SYLLABI FOR I TO VIl SEMESTERS

SEMESTER |
PERIODS TOTAL
.| Coops COURSETITLE | SATE | PER WEEK | coNTACT | CREPT
' L|T| P | PERIODS
THEORY
1. | PTMA3151 Matrices and Calculus BSC |3 | 1 0 4 4
2. | PTEE3302 Digital Logic Circuits PCC 0 0 3
3. | PTGE3451 Environmental Sciences BSC
S 210 0 2 2
and Sustainability
4. | PTGE3151 Problem Solvmga_nd Esc |30 0 3 3
Python Programming
PRACTICALS
5. | PTGE3171 Problem Solving and EQC "hfl /0 4 4 2
Python Programming
Laboratory
TOTAL | 11| 1 4 16 14
SEMESTERIII
PERIODS TOTAL
No. | CQonsE COURSETITLE | SATE | PER WEEK | coNTACT | CREPT
' L|T| P | PERIODS
THEORY
1. PTMA3251 Statistics and Numerical BSC 3|1 0 4 4
Methods
2. PTEE3301 | Electromagnetic Fields ROCHING 11 0 4 4
3. PTEC3301 | Electron Devices and PCC
Circuits 3|0 3 3
4. PTEE3251 | Electric Circuit Analysis PCC |3 |1 0 4 4
PRACTICALS
5. PTEE3211 | Electrical Circuit PCC 0lo0 2 1
Laboratory
TOTAL |12 17 16




SEMESTERIIII

PERIODS TOTAL
No. | CQonsE course TITLE | SATE | PER WEEK | conTAcT | CREPIT
' L|T| P | PERIODS
THEORY
1. PTEE3303 | Electrical Machines | PCC 3|10 0 3 3
2. PTEE3402 L|_nea_r Integrated pcc 1310 0 3 3
Circuits
3. PTCS3353 | C programming and PCC 310 0 3 3
Data Structures
PRACTICALS
4. PTEE3412 L|_nea_rand Digital pcc ol o 3 3 15
Circuits Laboratory
5. PTCS3362 | C programming and PCC
Data Structures 0|0 3 3 1.5
Laboratory
TOTAL |9 | 0 6 15 12
SEMESTER IV
PERIODS TOTAL
NS(.) cggggE COURSE TITLE gg;f( PER WEEK | CONTACT | CREDITS
' L| T| P | PERIODS
THEORY
1. PTEE3405 | Electrical Machines-II PCC 310 0 3 3
2. PTEE3401 Tran§m|§8|on and PCC 3 3 3
Distribution
3. PTEE3404 M!croprocessorand PCC 310 0 3 3
Microcontroller
PRACTICALS
4. PTEE3414 | Electrical Machines RGC il 81140 4 4 2
Laboratory
5. PTEE3413 | Microprocessor and PCC |00 3 3 1.5
Microcontroller
Laboratory
TOTAL |9 | 0 7 16 12.5




SEMESTER V

PERIODS TOTAL
NG, | COonSF | COURSETITLE | SAT™ | PERWEEK | CONTACT | CREDITS
L | T| P | PERIODS
THEORY
1. | PTEE3501 Power.System PCC 3 1ol o 3 3
Analysis
2. PTEE3403 Measuremeqts and PCC 3 ol o 3 3
Instrumentation
3. | PTEE3503 | Control Systems PCC 3 |]0]0 3 3
4. Professional Elective | | PEC 3 0O 3 3
PRACTICALS
5. PTEE3512 | Control and
Instrumentation PCC 0 0| 4 4 2
Laboratory
TOTAL | 12 |0 | 4 16 14
SEMESTER VI
PERIODS TOTAL
N, | CQeRSE | courseTmLE | SATE | PERWEEK | CONTACT | CREDITS
' L | T| P | PERIODS
THEORY
1. PTEE3591 | Power Electronics PCC 3 0 3
2. PTEE3601 Prqtectlon and PCC 3 3
Switchgear
3. | PTEE3602 | Power System
Operation and PCC 3 |0]O0 3 3
Control
4. Professional Elective Il| PEC 3 0O 3 3
PRACTICALS
5. PTEE3511 | Power Electronics PCC 0 0ol 3 3 15
Laboratory
TOTAL | 12 |0 | 3 15 13.5
SEMESTER VII
PERIODS TOTAL
Nsé C%g'gséE COURSE TITLE gé;f( PER WEEK | CONTACT CRED'T
' L [ T| P | PERIODS
THEORY
1. PTEE3701 nghVoItgge PCC 3 ol o 3 3
Engineering
2. PTEE3001 | Utilization and
Conservation of PCC 3 0| O 3 3
Electrical Energy
3. PTEE3025 Elect.rlcVehche PCC 3 ol o 3
Architecture
4, Professional Elective Ill] PEC 3 0| O 3 3
5. Professional Elective IV| PEC 3 0| O 3 3
TOTAL| 15 | 0 | O 15 15




SEMESTER VI

PERIODS TOTAL
N% C%L(’)RDSI’EE COURSE TITLE gg;l\z( PER WEEK | CONTACT | CREDITS
' L | T| P | PERIODS
THEORY
1. PTGE3791 Human Values and HSMC 2 ol o 2 2
Ethics
2. Professional Elective V | PEC 3 0| O 3 3
3. Professional Elective VI| PEC 3 0| O 3 3
4. Elective- Management | HSMC 3 |]0]0 3 3
PRACTICALS
5. | PTEE3811 | Project Work EEC 0!l 6 6 3
TOTAL | 11 | 0 | 6 17 14
TOTAL CREDITS RANGE: 111
ELECTIVE - MANAGEMENT COURSES
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PERWEEK | CONTACT CREDITS
) L|T|P PERIODS
1. | PTGE3751 Principles of HSMC | 3 | 0| O 3 3
Management
2. |PTGE3752 Total Quality HSMC| 3 | 0| O 3 3
Management
3. |PTGE3753 Engineering Economics |HSMC | 3 | 0 | O 3 3
and Financial
Accounting
4. |PTGE3754 Human Resource HSMC | 3 | 0| O 3 3
Management
. | PTGE3755 Knowledge Management | HSMC 0 3 3
6. |PTGE3792 Industrial Management HSMC 0 3 3




PROFESSIONAL ELECTIVE COURSES

PROFESSIONAL ELECTIVE |

POWER ENGINEERING

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
) L|T|P PERIODS
1. | PTEE3002 Under Ground Cable PEC 310 0 3 3
Engineering
2. | PTEE3003 Substation Engineering PEC 31010 3 3
and Automation
3. | PTEE3004 HVDC and FACTS PEC 31010 3 3
4. | PTEE3005 Energy Management PEC 3100 3 3
and Auditing
5. | PTEE3006 Power Quality PEC S| JO N a0 3 3
6. | PTEE3007 Smart Grid PEC 31010 3 3
7. | PTEE3008 Restructured Power PEC 310 0 3 3
Market
PROFESSIONAL ELECTIVE 1l
CONVERTERS AND DRIVES
SL COURSE CATE PERIODS TOTAL
NO- CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
) LY LM ERP PERIODS
1. | PTEE3009 Special Electrical PEC 210 2 4 3
Machines
2. | PTEE3010 Analysis of Electrical PEC 210 | 2 4 3
Machines
3. | PTEE3011 Multilevel Power PEC 210 2 4 3
Converters
4. | PTEE3012 Electrical Drives PEC 210 2 4 3
5. | PTEE3013 SMPS and UPS PEC 2 10| 2 4 3
6. | PTEE3014 Power Electronics for PEC 2 0 2 4 3
Renewable Energy
Systems
7. | PTEE3015 Control of Power PEC 210 2 4 3
Electronics Circuits




PROFESSIONAL ELECTIVE Il

EMBEDDED SYSTEMS
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
) L T |P PERIODS
1. | PTEE3016 Embedded System PEC 210 | 2 4 3
Design
2. | PTEE3017 Embedded C- PEC 210 2 4 3
programming
3. | PTEE3018 Embedded Processors PEC 2|10 2 4 3
4. | PTEE3019 Embedded Control for PEC 210 2 4 3
Electric Drives
5. | PTEE3020 Smart System PEC 210 2 4 3
Automation
6. | PTEE3021 Embedded System for PEC 2 10| 2 4 3
Automotive Applications
7. | PTEE3022 VLSI Design PE@ [ T ¥ Op0 W2 4 3
8. | PTEE3023 MEMS and NEMS PEC 2 10| 2 4 3
9. | PTEE3024 Digital Signal PEC 2|10 2 4 3
Processing System
Design
PROFESSIONAL ELECTIVE IV
ELECTRIC VEHICLE TECHNOLOGY
SL COURSE CATE PERIODS TOTAL
NOI CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
) L| | T|P PERIODS
1. | PTEE3026 Design of Motor and PEC 210 2 4 3
Power Converters for
Electric Vehicles
2. | PTEE3027 Electric Vehicle Design, PEC 2102 4 3
Mechanics and Control
3. | PTEE3028 Design of Electric PEC 210 2 4 3
Vehicle Charging
System
4. | PTEE3029 Testing of Electric PEC 2|10 2 4 3
Vehicles
5. | PTEE3030 Grid Integration of PEC 310]0 3 3
Electric Vehicles
6. | PTEE3031 Intelligent Control of PEC 2|10 2 4 3
Electric Vehicles

10




PROFESSIONAL ELECTIVE V

ADVANCED CONTROL

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
) L T |P PERIODS
1. PTCIC331 P_rocess_, Modeling and PEC 310]0 3 3
Simulation
2. | PTCIC332 Computer Control of PEC 310]0 3 3
Processes
3. | PTCIC333 System Identification PEC 3100 3 3
4. | PTCIC336 Model Based Control PEC 31010 3 3
5. | PTCIC334 Non Linear Control PEC 3100 3 3
6. | PTCIC337 Optimal Control PEC 3 L | 0 3 3
7. | PTCIC335 Adaptive Control PEC SMle 0™ 0 3 3
8. | PTCIC338 Machine Monitoring PEC 31010 3 3
System
PROFESSIONAL ELECTIVE VI
DIVERSIFIED COURSES
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
) L|T|P PERIODS
1. | PTEE3032 Energy Storage PEC 3100 3 3
Systems
2. | PTEE3033 Hybrid Energy PEC 3100 3 3
Technology
3. | PTEE3034 Design and Modeling of PEC 310]0 3 3
Renewable Energy
Systems
4. | PTEE3035 Grid integrating PEC 210 2 4 3
Techniques and
Challenges
5. | PTEE3036 Sustainable and PEC 3100 3 3
Environmental Friendly
HV Insulation System
6. | PTEE3037 Power System PEC 310]0 3 3
Transients
7. | PTCEI331 PLC Programming PEC 31010 3 3
8. | PTCCS334 Big Data Analytics PEC 210 2 4 3

11




SUMMARY

SL. SUBJECT CREDITS PER SEMESTER goRfADI'_TS
NO. AREA
Il m v ]| v Vi Vil Vil
1. HSMC 5 5
2. BSC 6 4 10
3. ESC 5 5
4. PCC 3 12 12 125 11 105| 9 70
5. PEC 3 3 6 6 18
6. OEC 0
7. EEC 3 3
Total
14 16 12 12.5 [14 13.5 15 | 14 11

12




PTMA3151 MATRICES AND CALCULUS L T P C
3 0 4

Y

COURSE OBJECTIVES :

e To develop the use of matrix algebra techniques that is needed by engineers for practical
applications.

e To familiarize the students with differential calculus.

e To familiarize the student with functions of several variables. This is needed in many branches
of engineering.

¢ To make the students understand various techniques of integration.

e To acquaint the student with mathematical tools needed in evaluating multiple integrals and
their applications.

UNIT | MATRICES 9+3
Eigenvalues and Eigenvectors of a real matrix — Characteristic equation — Properties of Eigenvalues
and Eigenvectors — Cayley - Hamilton theorem — Diagonalization of matrices by orthogonal
transformation — Reduction of a quadratic form to canonical form by orthogonal transformation —
Nature of quadratic forms — Applications : Stretching of an elastic membrane.

UNIT I DIFFERENTIAL CALCULUS 9+3
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules (sum,
product, quotient, chain rules) - Implicit differentiation - Logarithmic differentiation - Applications :
Maxima and Minima of functions of one variable.

UNIT Il  FUNCTIONS OF SEVERAL VARIABLES 9+3
Partial differentiation — Homogeneous functions and Euler’s theorem — Total derivative — Change of
variables — Jacobians — Partial differentiation of implicit functions — Taylor’s series for functions of two
variables — Applications : Maxima and minima of functions of two variables and Lagrange’s method
of undetermined multipliers.

UNIT IV  INTEGRAL CALCULUS 9+3
Definite and Indefinite integrals - Substitution rule - Techniques of Integration : Integration by parts,
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial fraction,
Integration of irrational functions - Improper integrals - Applications : Hydrostatic force and pressure,
moments and centres of mass.

UNIT V MULTIPLE INTEGRALS 9+3
Double integrals — Change of order of integration — Double integrals in polar coordinates — Area
enclosed by plane curves — Triple integrals — Volume of solids — Change of variables in double and
triple integrals — Applications : Moments and centres of mass, moment of inertia.

TOTAL : 60 PERIODS

COURSE OUTCOMES:

At the end of the course the students will be able to

CO1:Use the matrix algebra methods for solving practical problems.
CO2:Apply differential calculus tools in solving various application problems.
CO3:Able to use differential calculus ideas on several variable functions.

13



CO4:Apply different methods of integration in solving practical problems.
CO5:Apply multiple integral ideas in solving areas, volumes and other practical problems.

TEXT BOOKS :
1. Kreyszig.E, "Advanced Engineering Mathematics", John Wiley and Sons, 10" Edition, New
Delhi, 2016.
2. Grewal.B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi, 44" Edition |,
2018.
3. James Stewart, " Calculus : Early Transcendentals ", Cengage Learning, 8" Edition,

New Delhi, 2015. [For Units Il & IV - Sections 1.1, 2.2, 2.3, 2.5, 2.7 (Tangents problems
only), 2.8, 3.1t0 3.6, 3.11, 4.1, 4.3, 5.1 (Area problems only), 5.2, 5.3, 5.4 (excluding
net change theorem), 55,7.1-74and7.8].

REFERENCES :
1. Anton. H, Bivens. | and Davis. S, " Calculus ", Wiley, 10" Edition, 2016

2. Bali. N., Goyal. M. and Watkins. C., “ Advanced Engineering Mathematics ”, Firewall
Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7" Edition, 2009.

3. Jain.R.K. and lyengar. S.R.K,, “ Advanced Engineering Mathematics ”, Narosa Publications,
New Delhi, 5™ Edition, 2016.

4. Narayanan. S. and Manicavachagom Pillai. T. K,
S. Viswanathan Publishers Pvt. Ltd., Chennai, 2009.

5. Ramana. B.V., " Higher Engineering Mathematics ", McGraw Hill Education Pvt. Ltd,New Delhi,
2016.

6. Srimantha Pal and Bhunia. S.C, " Engineering Mathematics " Oxford University Press, 2015.

7. Thomas. G. B., Hass. J, and Weir. M.D, " Thomas Calculus ", 14™ Edition, Pearson India, 2018.

Calculus Volume | and |,

MAPPING OF COs WITH POs AND PSOs

POs PSOs

cos PO01 | PO02 | PO03 | PO04 | PO05 | PO06 | POO7 | PO08 | PO09 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3

1 3 3 1 1 - - - - 2 - 2 3 - - -

2 3 3 1 1 - - - - 2 - 2 3 - - -

3 3 3 1 1 - - - - 2 - 2 3 - - -

4 3 3 1 1 - - - - 2 - 2 3 - - -

5 3 3 1 1 - - - - 2 - 2 3 - - -
Avg. 3 3 1 1 - - - - 2 - 2 3 - - -

. 1" = Low; ‘2’ = Medium; ‘3’ = High
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PTEE3302 DIGITAL LOGIC CIRCUITS LTPC
3003

COURSE OBJECTIVES:

¢ To introduce the fundamentals of combinational and sequential digital circuits.

e To study various number systems and to simplify the mathematical expressions
using Boolean functions word problems

e To study implementation of combinational circuits using Gates™ and MSI Devices.

e To study the design of various synchronous and asynchronous circuits

¢ To introduce digital simulation techniques for development of application oriented logic
circuit

UNIT | NUMBER SYSTEMS AND DIGITAL LOGIC FAMILIES 9
Number system, error detection, corrections & codes conversions, Boolean algebra: De-
Morgan’s theorem, switching functions and minimization using K-maps & Quine McCluskey
method - Digital Logic Families -comparison of RTL, DTL, TTL, ECL and MOS families -
operation, characteristics of digital logic family.

UNITIIT COMBINATIONAL CIRCUITS 9
Combinational logic - representation of logic functions-SOP and POS forms, K-map
representations - minimization using K maps - simplification and implementation of
combinational logic — multiplexers and de multiplexers - code converters, adders,
subtractors, Encoders and Decoders.

UNIT Il SYNCHRONOUS SEQUENTIAL CIRCUITS 9
Sequential logic- SR, JK, D and T flip flops - level triggering and edge triggering - counters -
asynchronous and synchronous type - Modulo counters - Shift registers - design of
synchronous sequential circuits — Moore and Mealy models- Counters, state diagram; state
reduction; state assignment.

UNITIV ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABILITY 9
LOGIC DEVICES

Asynchronous sequential logic Circuits-Transition stability, flow stability-race conditions,

hazards &errors in digital circuits; analysis of asynchronous sequential logic circuits-

introduction to Programmability Logic Devices: PROM — PLA —PAL, CPLD-FPGA.

UNITV VHDL 9
RTL Design — combinational logic — Sequential circuit — Operators — Introduction to
Packages — Subprograms — Test bench. (Simulation /Tutorial Examples: adders, counters,
flip flops, Multiplexers & De multiplexers).

TOTAL : 45 PERIODS

COURSE OUTCOMES:

Upon the successful completion of the course, students will be able to:

CO1: Explain various number systems and characteristics of digital logic families

CO2: Apply K-maps and Quine McCluskey methods to simplify the given Boolean
expressions

CO3: Explain the implementation of combinational circuit such as multiplexers and de

15



multiplexers - code converters, adders, subtractors, Encoders and Decoders
CO4: Design various synchronous and asynchronous circuits using Flip Flops
COS5: Explain asynchronous sequential circuits and programmable logic devices
CO6: Use VHDL for simulating and testing RTL, combinatorial and sequential circuits

TEXTBOOKS:

1. Morris Mano.M, 'Digital Logic and Computer Design’, Prentice Hall of India, 3™Edition, 2005.
2. Donald D.Givone, ‘Digital Principles and Design’, Tata McGraw Hill,1* Edition, 2003

3. Thomas L Floyd, ‘Digital fundamentals’, Pearson Education Limited, 11" Edition, 2018

REFERENCES:

1. Tocci R.J., Neal S. Widmer, ‘Digital Systems: Principles and Applications’, Pearson
Education Asia, 12" Edition, 2017.

2. Donald P Leach, Albert Paul Malvino, Goutam Sha, ‘Digital Principles and Applications’,
Tata McGraw Hill, 7" Edition, 2010.

MAPPING OF COs WITH POs AND PSOs

COs POs PSOs
PO1 | PO2 | PO3 | PO4 | PO5 | Pos | Po7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PS03
CcO1 3 3 3 1 3 - - 1 - - - 1 3 - 1
co2 3 3 3 1 3 - - 1 - - - 1 3 - 1
co3 3 3 3 1 3 - - 1 - - - 1 3 - 1
CO4 3 3 3 1 3 - - 1 - - - 1 3 - 1
COo5 3 3 3 1 3 - - 1 - - - 1 3 - 1
Avg 3 3 3 1 3 - - 1 - - - 1 3 - 1

1" = Low; ‘2’ = Medium; ‘3’ = High
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PTGE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY

N~
o =
o T
N O

COURSE OBJECTIVES:

¢ To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize
on the biodiversity of India and its conservation.

e To impart knowledge on the causes, effects and control or prevention measures of
environmental pollution and natural disasters.

o To facilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them.

e To familiarize the concept of sustainable development goals and appreciate the
interdependence of economic and social aspects of sustainability, recognize and analyze
climate changes, concept of carbon credit and the challenges of environmental management.

e To inculcate and embrace sustainability practices and develop a broader understanding on
green materials, energy cycles and analyze the role of sustainable urbanization.

UNIT I ENVIRONMENT AND BIODIVERSITY 6
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem diversity—
values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity — threats to
biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and endemic
species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT 1I ENVIRONMENTAL POLLUTION 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT 1l RENEWABLE SOURCES OF ENERGY 6
Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNITIV SUSTAINABILITY AND MANAGEMENT 6
Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects of
sustainability-from unsustainability to sustainability-millennium development goals, and protocols -
Sustainable Development Goals-targets, indicators and intervention areas Climate change- Global,
Regional and local environmental issues and possible solutions-case studies. Concept of Carbon
Credit, Carbon Footprint. Environmental management in industry-A case study.

UNITV SUSTAINABILITY PRACTICES 6
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

TOTAL: 30 PERIODS
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COURSE OUTCOMES:

CO1:

CO2:

COa3:

CO4:

CO5

To recognize and understand the functions of environment, ecosystems and biodiversity and
their conservation.

To identify the causes, effects of environmental pollution and natural disasters and contribute
to the preventive measures in the society.

To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.

To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.

: To demonstrate the knowledge of sustainability practices and identify green materials,

energy cycles and the role of sustainable urbanization.

TEXT BOOKS:

1. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, New
Age International Publishers ,2018.

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.

3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition, Pearson
Education, 2004.

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case Studies,
Prentice Hall.

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning.

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, London,

1

) “

998.

REFERENCES

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and Standards’,
Vol. I and Il, Enviro Media. 38.

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,
Mumbai, 2001.

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.

4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, 2005.

5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient
Blackswan Pvt. Ltd. 2013.

MAPPING OF COs WITH POs AND PSOs

CO | PO1 | P

2| PO3 |PO4| PO5 | P06 | PO7 | PO8 | PO9 |[PO10 |PO11 |PO12 | PS01 | PS02

CO1

CO2

N| =0

CO3

CO4

CO5

NN N[ w] wlo
1
1
1
1

N| N N

Avg.

2 R - i -

wlw|lw|w|lw|[N
_— ] - -
N
1
NN NN w N
1
1
1
1
N = NN NN
1
1

e 1'=Low; ‘2’ = Medium; ‘3’ = High
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PTGE3151 PROBLEM SOLVING AND PYTHON PROGRAMMING LT PC
3 03

COURSE OBJECTIVES:

To understand the basics of algorithmic problem solving.

To learn to solve problems using Python conditionals and loops.

To define Python functions and use function calls to solve problems.

To use Python data structures - lists, tuples, dictionaries to represent complex data.
To do input/output with files in Python.

UNIT I COMPUTATIONAL THINKING AND PROBLEM SOLVING 9
Fundamentals of Computing — Identification of Computational Problems -Algorithms, building blocks of
algorithms (statements, state, control flow, functions), notation (pseudo

code, flow chart, programming language), algorithmic problem solving, simple strategies for
developing algorithms (iteration, recursion). lllustrative problems: find minimum in a list, insert a card
in a list of sorted cards, guess an integer number in a range, Towers of Hanoi.

UNIT I DATA TYPES, EXPRESSIONS, STATEMENTS 9

Python interpreter and interactive mode,debugging; values and types: int, float, boolean, string, a
nd list; variables, expressions, statements, tuple assignment, precedence of operators, comments;
lllustrative programs: exchange the values of two variables, circulate the values of n variables,
distance between two points.

UNIT 1l CONTROL FLOW, FUNCTIONS, STRINGS 9
Conditionals:Boolean values and operators, conditional (if), alternative (if-else),chained conditional (if-
elif-else);lteration:  state, while, for, break, continue, pass; Fruitful functions: return
values,parameters, local and global scope, function composition, recursion; Strings:
string slices,immutability, string functions and methods, string module; Lists as arrays.
lllustrative programs: square root, gcd, exponentiation, sum an array of numbers, linear search,
binary search.

UNIT IV LISTS, TUPLES, DICTIONARIES 9
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list parameters;
Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods; advanced list
processing - list comprehension; lllustrative programs: simple sorting, histogram, Students marks
statement, Retail bill preparation.

UNITV FILES, MODULES, PACKAGES 9
Files and exceptions: text files, reading and writing files, format operator; command line arguments,
errors and exceptions, handling exceptions, modules, packages; lllustrative programs: word count,
copy file, Voter’s age validation, Marks range validation (0-100).

TOTAL : 45 PERIODS
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COURSE OUTCOMES:
Upon completion of the course, students will be able to
CO1: Develop algorithmic solutions to simple computational problems.
CO2: Develop and execute simple Python programs.
CO3: Write simple Python programs using conditionals and loops for solving problems.
CO4: Decompose a Python program into functions.
COS5: Represent compound data using Python lists, tuples, dictionaries etc.
CO06: Read and write data from/to files in Python programs.

TEXT BOOKS:

1. Allen B. Downey, “Think Python: How to Think like a Computer Scientist”, 2nd Edition, O’Reilly
Publishers, 2016.

2. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and
Programming”, 1st Edition, BCS Learning & Development Limited, 2017.

REFERENCES:
1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 15t Edition,
2021.

2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers
and Data Scientists”, 1% Edition, Notion Press, 2021.

3. John V Guttag, "Introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data”, Third Edition, MIT Press,
2021

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to

Programming”, 2" Edition, No Starch Press, 2019.

https://www.python.org/

6. Martin C. Brown, “Python: The Complete Reference”, 4" Edition, Mc-Graw Hill, 2018.

1

MAPPING OF COs WITH POs AND PSOs

POs PSOs
COs
PO01 [PO02Z PO03 |PO04 POO5 | PO06 | POO7 | PO0S | PO09 | PO10 | PO11 |PO12| PSO1 |PSO2| PSO3

1 3 3 3 3 2 - - - - - 2 2 3 3 -
2 3 3 3 3 2 - - - - - 2 2 3 - -
3 3 3 3 3 2 - - - - - 2 - 3 - -
4 2 2 - 2 2 - - - - - 1 - 3 - -
5 1 2 - - 1 - - - - - 1 - 2 - -
6 2 2 - - 2 - - - - - 1 - 2 - -
Avg. 2 3 3 3 2 - - - - - 2 2 3 3 -

e 1'=Low; ‘2’ = Medium; ‘3’ = High
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PTGE3171 PROBLEM SOLVING AND PYTHON PROGRAMMING LABORATORY LTPC

004 2

COURSE OBJECTIVES:

To understand the problem solving approaches.

e Tolearn the basic programming constructs in Python.
e To practice various computing strategies for Python-based solutions to real world problems.
o To use Python data structures - lists, tuples, dictionaries.
e To do input/output with files in Python.
EXPERIMENTS:
Note: The examples suggested in each experiment are only indicative. The lab instructor is expected

to design other problems on similar lines. The Examination shall not be restricted to the sample
experiments listed here.

1.

10.

11.
12.

Identification and solving of simple real life or scientific or technical problems, and developing
flow charts for the same. (Electricity Billing, Retail shop billing, Sin series, weight of a motorbike,
Weight of a steel bar, compute Electrical Current in Three Phase AC Circuit, etc.)

Python programming using simple statements and expressions (exchange the values of two
variables, circulate the values of n variables, distance between two points).

Scientific problems using Conditionals and lterative loops. (Number series, Number Patterns,
pyramid pattern)

Implementing real-time/technical applications using Lists, Tuples. (ltems present in a
library/Components of a car/ Materials required for construction of a building —operations of list &
tuples)

Implementing real-time/technical applications using Sets, Dictionaries. (Language, components
of an automobile, Elements of a civil structure, etc.- operations of Sets & Dictionaries)
Implementing programs using Functions. (Factorial, largest number in a list, area of shape)
Implementing programs using Strings. (reverse, palindrome, character count, replacing
characters)

Implementing programs using written modules and Python Standard Libraries (pandas, numpy.
Matplotlib, scipy)

Implementing real-time/technical applications using File handling. (copy from one file to another,
word count, longest word)

Implementing real-time/technical applications using Exception handling. (divide by zero error,
voter’s age validity, student mark range validation)

Exploring Pygame tool.

Developing a game activity using Pygame like bouncing ball, car race etc.

TOTAL: 60 PERIODS

COURSE OUTCOMES:

Onc
CO1
CcO2
CO3
CO4
CO5
CO6

ompletion of the course, students will be able to:

: Develop algorithmic solutions to simple computational problems

: Develop and execute simple Python programs.

: Implement programs in Python using conditionals and loops for solving problems..
: Deploy functions to decompose a Python program.

: Process compound data using Python data structures.

: Utilize Python packages in developing software applications.
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TEXT BOOKS:

1.

Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition, O’Reilly
Publishers, 2016.

2. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and

Programming”, 1st Edition, BCS Learning & Development Limited, 2017.
REFERENCES:

1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition,
2021.

2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers
and Data Scientists”, 1st Edition, Notion Press, 2021.

3. John V Guttag, "Introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data“, Third Edition, MIT Press ,
2021

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2nd Edition, No Starch Press, 2019.

5. https://www.python.org/

6. Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.

MAPPING OF COs WITH POs AND PSOs
co POs PSOs
° [Po01 P002 PO03 [PO04/ PO05|PO06|PO07 | PO08|PO09|PO10| PO11 |PO12| PSO1 |PSO2| PSO3
1 3 3 3 3 3 - - - - - 3 2 3 3 -
2 3 3 3 3 3 - - - - - 3 2 3 - -
3 3 3 3 3 2 - - - - - 2 - 3 - -
4 3 2 - 2 2 - - - - - 1 - 3 - -
5 1 2 - - 1 - - - - - 1 - 2 - -
6 2 - - 2 - - [ L g 1 - 2 - -
Avg. 2 3 3 3 2 - - - - - 2 2 3 3 -

e 1'=Low; ‘2’ = Medium; ‘3’ = High
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PTMA3251 STATISTICS AND NUMERICAL METHODS LTP C
310 4

COURSE OBJECTIVES:

e This course aims at providing the necessary basic concepts of a few statistical and numerical
methods and give procedures for solving numerically different kinds of problems occurring in
engineering and technology.

e To acquaint the knowledge of testing of hypothesis for small and large samples which plays an
important role in real life problems.

¢ Tointroduce the basic concepts of solving algebraic and transcendental equations.

e To introduce the numerical techniques of interpolation in various intervals and numerical
techniques of differentiation and integration which plays an important role in engineering and
technology disciplines.

¢ To acquaint the knowledge of various techniques and methods of solving ordinary differential
equations.

UNIT I TESTING OF HYPOTHESIS 9+3
Sampling distributions - Tests for single mean, proportion and difference of means (Large and small
samples) — Tests for single variance and equality of variances — Chi square test for goodness of fit —
Independence of attributes.

UNIT II DESIGN OF EXPERIMENTS 9+3
One way and two way classifications - Completely randomized design — Randomized block design —
Latin square design - 22 factorial design.

UNIT 1l SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9+3
Solution of algebraic and transcendental equations - Fixed point iteration method — Newton Raphson
method- Solution of linear system of equations - Gauss elimination method — Pivoting - Gauss Jordan
method — lterative methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a matrix by Power
method and Jacobi’s method for symmetric matrices.

UNIT IV INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL

INTEGRATION 9+3
Lagrange’s and Newton’s divided difference interpolations — Newton’s forward and backward
difference interpolation — Approximation of derivates using interpolation polynomials — Numerical
single and double integrations using Trapezoidal and Simpson’s 1/3 rules.

UNIT V NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9+3
Single step methods: Taylor’s series method - Euler's method - Modified Euler's method - Fourth order
Runge-Kutta method for solving first order differential equations - Multi step methods: Milne’s and
Adams - Bash forth predictor corrector methods for solving first order differential equations.

TOTAL: 60 PERIODS
COURSE OUTCOMES:
Upon successful completion of the course, students will be able to:
CO1:Apply the concept of testing of hypothesis for small and large samples in real life problems.
CO02:Apply the basic concepts of classifications of design of experiments in the field of agriculture.
CO3:Appreciate the numerical techniques of interpolation in various intervals and apply the
numerical techniques of differentiation and integration for engineering problems.
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CO4:Understand the knowledge of various techniques and methods for solving first and second
order ordinary differential equations.

CO5:Solve the partial and ordinary differential equations with initial and boundary conditions by
using certain techniques with engineering applications.

TEXT BOOKS:

1. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna
Publishers, 10" Edition, New Delhi, 2015.

2. Johnson, R.A., Miller, | and Freund J., “Miller and Freund’s Probability and Statistics for
Engineers", Pearson Education, Asia, 8" Edition, 2015.

REFERENCES:

1. Burden, R.L and Faires, J.D, "Numerical Analysis”, 9" Edition, Cengage Learning, 2016.

2. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning,
New Delhi, 8" Edition, 2014.

3. Gerald. C.F. and Wheatley. P.O. "Applied Numerical Analysis” Pearson Education, Asia, New
Delhi, 7" Edition, 2007.

4. Gupta S.C. and Kapoor V. K., “ Fundamentals of Mathematical Statistics”, Sultan Chand & Sons,
New Delhi, 12" Edition, 2020.

5. Spiegel. M.R., Schiller. J. and Srinivasan. R.A., "Schaum’s Outlines on Probability and Statistics ",
Tata McGraw Hill Edition, 4™ Edition, 2012.

6. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., “Probability and Statistics for Engineers and
Scientists", 9" Edition, Pearson Education, Asia, 2010.

MAPPING OF COs WITH POs AND PSOs

POs PSOs
€Os PO01 | PO02 | PO03 | PO04 | POO5 | PO06 | POO7 | PO0O8 | PO09 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
1 3 3 1 1 1 0 0 0 2 0 2 3 - -
2 3 3 1 1 1 0 0 0 2 0 2 3 - -
3 3 3 1 1 1 0 0 0 2 0 2 3 - -
4 3 3 1 1 1 0 0 0 2 0 2 3 - -
5 3 3 1 1 1 0 0 0 2 0 2 3 - -
Avg. 3 3 1 1 1 0 0 0 2 0 2 3 - -

24




PTEE3301 ELECTROMAGNETIC FIELDS LTPC

3104
COURSE OBJECTIVES:
e Tointroduce the basic mathematical concepts related to electromagnetic vector fields
e To impart knowledge on the concepts of
v’ Electrostatic fields, electric potential, energy density and their applications.
v' Magneto static fields, magnetic flux density, vector potential and its applications.
v Different methods of emf generation and Maxwell’s equations
v' Electromagnetic waves and characterizing parameters
UNIT I ELECTROSTATICS - | 12

Sources and effects of electromagnetic fields — Coordinate Systems — Vector fields —Gradient,
Divergence, Curl — theorems and applications - Coulomb’s Law — Electric field intensity — Field due to
discrete and continuous charges — Gauss’s law and applications.

UNIT II ELECTROSTATICS -1l 12
Electric potential — Electric field and equipotential plots, Uniform and Non-Uniform field, Utilization
factor — Electric field in free space, conductors, dielectrics - Dielectric polarization —Dielectric stre