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S.No Subject 
Code Subject L T P Credit Conduct 

Periods Category

24IP101

1 24TA101 Heritage of Tamils / த�ழர ் மர� 1 0 0 1 1 HSMC

2 24EN101 Technical Communication - I 3 0 0 3 3 HSMC

3 24MA101 Matrices and Calculus 3 1 0 4 4 BSC

4 24PY111 Engineering Physics 3 0 2 4 5 BSC

5 24CH111 Engineering Chemistry        3 0 2 4 5 BSC

6 24CS112 Computational Thinking 1 0 2 2 3 ESC

7 24GE121 Engineering Visualization   1 0 4 3 5 ESC

8 24EN121 English for Enhancing Self Competence 0 0 2 1 2 EEC

9 24GE124 Electrical and Electronics Workshop Practice 0 0 2 1 2 ESC

10 24GE122 Product Tinkering Laboratory 0 0 2 1 2 ESC

15 1 16 24 32

Department of ECE  Specilalization  in - Advanced  Communication Technology

Curriculum for the students Admitted from 2024 - 2025 onwards

Semester - I

Induction Program : (Universal Human Value  - I)

Theory Course

Laboratory Course



S.No Subject 
Code Subject L T P Credit Conduct 

Periods Category

1 24TA201 Tamils and Technology / த�ழ�ம் 
ெதா�ல் �ட்ப�ம் 1 0 0 1 1 HSMC

2 24EN201 Technical Communication - II 3 0 0 3 3 HSMC

3 24MA202 Transforms and Fourier Analysis 3 1 0 4 4 BSC

4 24EC201 Electronic Devices and Circuits 3 0 0 3 3 PCC

5 24EE201 Electric Circuit Analysis 3 0 0 3 3 PCC

6 24CS111 Programming in C 2 0 4 4 6 ESC

7 24GE101 Basic Civil and Mechanical Engineering 3 0 0 3 3 ESC

8 24EN221 English for Professional Competance 0 0 2 1 2 EEC

9 24MA222 Engineering Mathematics Laboratory 0 0 2 1 2 BSC

10 24EC221 Electronic Devices and Electric Circuits 
Laboratory                                     0 0 2 1 2 PCC

11 24IT121 IT Essential Skills 0 0 2 1 2 ESC

18 1 12 25 31

A MC

B MC*

*

#

NSS / NCC / NSO / YRC / Club Activity : Phase 1*

Activities are conducted exclusively for two week apart from the academic activity

Semester - II

Theory Course

Laboratory Course

Mandatory Course#

The student may opt any one. They have to complete the respective Phase II and Phase III. It is a 
mandatory course to get the degree certificate after completing 4 years as per the norms of UGC, 
AICTE & Anna University. If any student did not complete the course after completing it only degree 
certificate is awarded. 

Personality and Character Development Activity: 
(Universal Human Value - II)



S.N
o

Subject 
Code Subject L T P Contact 

Periods
Cred

its
Catego

ry

1 24MA302 Linear Algebra and Numerical Method 2 1 0 3 3 ESC

2 24EC301 Signals and Systems 2 1 0 3 3 PCC

3 24GE311 Universal Human Values and Ethics 1 0 2 3 2 HSMC

4 24EC314 Analog Electronic Circuits 2 1 2 5 4 PCC

5 24EC312 Digital System Design 2 1 2 5 4 PCC

6 24EE311 Principles of Electrical Engineering 2 1 2 5 4 PCC

7 24ES321 Innovation and Design Thinking 1 0 2 3 2 ESC

8 24CS323 Application of Python Programming 0 0 2 2 1 ESC

9 Language Elective - I 0 0 2 2 0 MC

10 24MC321 NSS / NSO / YRC - Level II 0 0 2 2 0 MC

33 23
Language Elective (Non-Credit Mandatory Course): Student can select any one and submit the certificate

2. Hindi - Level I (Parichaya) and Level II (Prathmic) Certified by Dakshina Bharat Hindi Prachar Shaba
3. Japanese – Level N5 and N4 Certified by JLPT / NPTEL / SWAYAM
4. German – Level A1 and A2 Certified by Goethe / NPTEL / SWAYAM
5. French - Level A1 and A2 Certified by Goethe / NPTEL / SWAYAM

S.N
o

Subject 
Code Subject L T P Contact 

Periods
Cred

its
Catego

ry

1 24EE301 Electromagnetic Theory 2 1 0 3 3 PCC

2 24MA412 Statistics, Probability and Stochastic Process 2 1 2 5 4 BSC

3 24AC412 Analog Communication 2 1 2 5 4 PCC

4 24EC413 Digital Signal Processing 2 1 2 5 4 PCC

5 24PC411 Idea to Product 1 0 2 3 2 PCC

6 24EC412 Microcontroller and Interfacing 3 0 2 5 4 PCC

7 24AC413 Networks and Security 3 0 2 5 4 PCC

8 Audit Course - II  0 0 2 2 0 MC

9 Language Elective - Level I* 0 0 2 2 0 MC

35 25

1. Disaster Management
2. Industrial Safety
3. Gender Sensitisation

SEMESTER III

Total

SEMESTER IV

1. Advanced English Communication-Level I and Level II–Certified by Cambridge University Press & Assessment

Total
Audit Course-II  (Non-Credit Mandatory Course): Student can select any one of the following and Complete the same to get the degree 
certificate

Chairman BoS                                Director IQAC                            Head Academics                                Principal
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ELECTRONIC DEVICES AND CIRCUITS  
(Common to ECE ACT and EEE) 

Course Code: 24EC201 Course Type:  Theory 

Teaching Periods/Week (L:T:P): 3:0:0 Credits:  3 

Total Teaching Periods: 45 IAT + ESE Marks:  40 + 60 

Teaching Department: Electronics and Communication Engineering 

  

Course Objectives: To equip the students with the knowledge in 

1. The operation, characteristics of PN junction diode and Zener diode. 

2. The operation, configuration, and linear /non-linear characteristics of BJT and MOSFET. 

3. The need for biasing, various types of biasing and its effect on BJT and MOSFET. 

4. The operation, characteristics and frequency response single stage and multistage amplifiers. 

5. The working principle, characteristics and applications of special semiconductor devices. 

 

Unit I SEMICONDUCTOR DIODES 9 

Basics of Semiconductor theory-Intrinsic and Extrinsic-Doping- PN junction diode- Generation and 

Recombination of Carriers - P-N Junction characteristics - Energy Band diagram, Biasing of P-N 

Junction - I-V characteristics of P-N Junction - Full Wave Rectifier, C & LC filter-Voltage Multiplier-

Clippers & Clampers - Zener diode and its characteristics- Zener Diode as Regulator-Simple Problems 

Teaching-Learning Process 
Pedagogy: Lecture, Peer Learning. 

RBT Level: L1-L4 

  

Unit II BIPOLAR JUNCTION TRANSISTORS    9 

Operation of npn and pnp Transistor - Types of BJT Configuration - Common Base Configuration - 

Common Emitter Configuration - Common Collector Configuration - Comparative analysis of CB, CE 

and CC Configuration - Biasing of Transistor - Need for Biasing -Q point - DC load line- Biasing 

Circuits- Stability factor - Ebers-Moll Model-Simple Problems. 

Teaching-Learning Process Pedagogy: Lecture, NPTEL videos. 

RBT Level: L1-L4 

  

Unit: III MOSFET 9 

MOS Capacitor -Energy-Band Diagram- Ideal C-V characteristics - Metal Oxide Semiconductor Field 

Effect Transistor (MOSFET) -Types of MOSFET - Construction of n-channel depletion MOSFET - 

Working principle of n-channel depletion MOSFET - p-channel depletion MOSFET -Enhancement 

MOSFET (E-MOSFET) -Comparison of D-MOSFET and E-MOSFET - I-V characteristics of MOSFET 

- Small Signal model of MOS transistor- Biasing Methods - Simple Problems. 

Teaching-Learning Process Pedagogy: Lecture, PPT, YouTube videos, 

RBT Level: L1-L4 

  















































LINEAR ALGEBRA AND NUMERICAL METHODS

Course Code 24MA302 Course Type THEORY
Course Offered to ECE, VLSI & ACT
Total Teaching Periods 45 L:T:P 2:1:0 Credits 3

Handled by MATHEMATICS Assessment Methods
IAT ESE

40 Marks 60 Marks
Prerequisite: Basic knowledge of matrices, determinants, functions, and calculus.

Course Objectives: To enhance the knowledge of
1. Vector spaces, subspaces, linear dependence, bases, and dimension.
2. Linear transformations, eigenvalues, eigenvectors, and diagonalization techniques.
3. Inner product spaces and orthogonalization methods used in mathematical computations.
4. Numerical techniques for solving systems of linear equations and eigenvalue problems.
5. Numerical interpolation, differentiation, and integration methods for solving engineering problems.

Unit: I VECTOR SPACES 9
Vector spaces – Subspaces – Linear combinations - Linear Span – Linear dependence - Linear
independence – Bases and Dimension
Teaching-Learning Process Pedagogy: Lecture,NPTELVideos

RBT Level: L1-L3

Unit: II LINEAR TRANSFORMATIONS 9
Linear Transformation – Null space, Range space - dimension theorem - Matrix and representation of
Linear Transformation – Eigenvalues Eigenvectors of linear transformation – Diagonalization of linear
transformation – Application of diagonalization in linear system of differential equations.
Teaching-Learning Process Pedagogy: Lecture,NPTELVideos

RBT Level: L1-L3

Unit: III INNER PRODUCT SPACES 9

Inner Products and norms - Inner Product Spaces - Orthogonal vectors – Gram Schmidt orthogonalization
process – Orthogonal complement – Least square Approximations.
Teaching-Learning Process Pedagogy: Lecture,PPT

RBTLevel: L1-L3

Unit: IV NUMERICAL SOLUTION OF LINEAR SYSTEM OF EQUATIONS AND EIGEN 9
VALUE PROBLEM

Solution of linear system of equations – Direct methods: Gauss elimination method – Pivoting, Gauss
Jordan method, LU decomposition method . Iterative methods: Gauss-Jacobi Method, Gauss-Seidel
Method. Eigen values of a matrix by Power method.
Teaching-Learning Process Pedagogy: Lecture Method, PPT

RBT Level: L1-L3



Unit: V NUMERICAL DIFFERENTIATION AND INTEGRATION 9

Finite differences – Forward and Backward differences – Interpolation – Newton’s forward and backward
interpolation formulae - Lagrange’s interpolation for unequal intervals - Numerical Differentiation -
Newton’s and Lagrange’s formulae-Numerical integration using Trapezoidal and
Simpson’s1/3rules–Evaluation of double Integrals by Trapezoidal and Simpson’s1/3 rules.
Teaching-Learning Process Pedagogy: Lecture,NPTELVideos

RBT Level: L1 -L3
Total 45

Suggested Activities: Flipped classroom, Role Play , (Gate related questions),Case study
Students performance ,Student presentations

Evaluation Methods: Performance in Suggested Activites and End Semester Examinations

Course Outcomes:
After successful completion of this course, the students should be able to

CO1: Understand vector spaces, subspaces, linear independence, bases, and dimension.

CO2: Apply linear transformations, eigenvalues, eigenvectors, and diagonalization in mathematical
problems.

CO3: Analyze inner product spaces and apply orthogonalization methods such as Gram–Schmidt
process.

CO4: Apply numerical methods such as Gauss elimination, LU decomposition, Jacobi and
Gauss–Seidel methods to solve linear systems and eigenvalue problems.

CO5: Use numerical techniques for interpolation, differentiation, and integration to approximate
solutions of mathematical problems.

Text Books:
T1: Friedberg, S.H., Insel, A.J. and Spence, E., “Linear Algebra”, Pearson Education, New Delhi,

5th Edition,2008.
T2: Williams, G, “Linear Algebra with Applications”, Jones & Bartlett Learning, First Indian

Edition, New Delhi, 2019.
T3: Grewal,B.S.,andGrewal,J.S.,“Numerical Methods in Engineering and Science”, Khanna

Publishers,10th Edition, New Delhi, 2015.

References
R1: Bernard Kolman, David R. Hill, “Introductory Linear Algebra”, Pearson Education, First

Reprint, New Delhi, 2010.
R2: Gerald, C.F, and Wheatley, P.O., “Applied Numerical Analysis”, Pearson Education, 7th

Edition, New Delhi, 2004.
R3: Kumaresan, S., “Linear Algebra – A geometric approach”, Prentice – Hall of India, Reprint,

New Delhi, 2010.



Web links and Video Lectures (e-Resources):
1. https://archive.nptel.ac.in/courses/111/106/111106139/
2. https://archive.nptel.ac.in/courses/111/106/111106111/
3. https://archive.nptel.ac.in/courses/111/106/111106100/
4. https://archive.nptel.ac.in/courses/111/101/111101164/
5. http://acl.digimat.in/nptel/courses/video/111107105/L01.html

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3

1 3 2 – – – – – – – – – 2 – –
2 3 3 1 – – – – – – – – 2 1 –
3 3 3 – 1 – – – – – – – 2 – –
4 3 3 2 2 1 – – – – – – 3 2 1
5 3 3 2 2 1 – – – – – – 3 2 1

AVG 3 2 – – – – – – – – – 2 – –

1– “Low”,2– “Medium”,3- “High’, – “No correlations”

https://archive.nptel.ac.in/courses/111/106/111106139/
https://archive.nptel.ac.in/courses/111/101/111101164/
http://acl.digimat.in/nptel/courses/video/111107105/L01.html


SIGNALS AND SYSTEMS

Course Code 24EC301 Course Type THEORY
Course Offered to Common to ECE
Total Teaching Periods 45 L:T:P 2: 1 :0 Credits 3

Handled by ECE Assessment Methods IAT ESE
40 Marks 60 Marks

Prerequisite: Basic knowledge of engineering mathematics and signals and systems concepts.

Course Objectives: To impart knowledge of

1. Continuous-time and discrete-time signals and their fundamental properties and operations.
2. Fourier series and Fourier transform techniques for analyzing signals in the frequency domain.
3. Laplace and Z-transforms for analyzing continuous and discrete-time signals and systems.
4. Continuous-time and discrete-time system characteristics including convolution, stability, and

frequency response.
5. Discrete Fourier transform (DFT) and fast Fourier transform (FFT) for efficient signal

processing and analysis.

Unit: I CONTINUOUS TIME AND DISCRETE TIME SIGNALS 9

Analogy between Vector and Signals - Classification of Signals – CT and DT Signals, Periodic and
Aperiodic signals, Even and Odd signals, Deterministic and Random signals, Energy and Power signals
– Operation on Signals – Standard Signals-Step, Ramp, Pulse, Impulse, Sinusoidal, Real and Complex
exponentials Signals
Sampling Theorem - Graphical and analytical proof for Band Limited Signals - Impulse Sampling, Natural
and Flat Top Sampling, - Reconstruction of signal from its samples - Effects of under Sampling-Aliasing
effect.
PRACTICALS:

1. Write a program to generate various Signals and Sequences: Periodic and Aperiodic, Unit
Impulse, Unit Step, Square, Saw tooth, Triangular, Sinusoidal, Ramp, Sinc function.

2. Perform operations on Signals and Sequences: Addition, Multiplication, Scaling, Shifting,
Folding, Computation of Energy, Power even and odd signals.

3. Write a program to generate discrete time sequence by sampling a continuous time signal. Show
that with sampling rates less than Nyquist rate, aliasing occurs while reconstructing the signal.

4. Demonstrate that a band-limited signal can be reconstructed if sampled at ≥ twice its highest
frequency.

Teaching-Learning Process Pedagogy: Lecture, NPTEL/YouTube videos, Peer Learning,
Tutorials
RBT Level: L1-L3



Unit: II FOURIER SERIES AND FOURIER TRANSFORM 9
Fourier series Analysis - Trigonometric and Exponential Fourier series - Fourier Transforms - Properties
of Fourier transform - Fourier Transforms in CT signal analysis - Solution for differential equation using
Fourier transforms – DTFT – Properties.
PRACTICALS :

1. Write a program to find the trigonometric / exponential Fourier series coefficients of a rectangular
periodic signal. Reconstruct the signal by combining the Fourier series coefficients with
appropriate weightings- Plot the discrete spectrum of the signal.

2. Write a program to find Fourier transform of a given signal. Plot its amplitude and phase spectrum

Teaching-Learning Process Pedagogy: Lecture, NPTEL videos, Peer Learning, Tutorials

RBT Level:L1-L4

Unit: III LAPLACE AND Z TRANSFORMS 9

Laplace Transforms – ROC - Properties of Laplace transform, Laplace Transforms in CT signal analysis,-
Solution for differential equations - Laplace Transform of certain signals using waveform synthesis -
Constraints on ROC for various classes of signals. Z-Transforms - ROC - Properties of Z-transform -
Inverse Z- Transform - Z-transforms in analysis of DT signals and systems

Teaching-Learning Process Pedagogy: Lecture, NPTEL videos, Peer Learning, Tutorials

RBT Level:L1-L4

Unit: IV CONTINUOUS TIME AND DISCRETE TIME SYSTEMS 9

Classification of Systems - CT system and DT Systems - Linear and Non-Linear, Time variant and Time
invariant, Causal and Non-Causal, Stable and Unstable system – Representation of CT LTI System using
differential equation & DT LTI system by difference equation - System function - Impulse response –
Convolution integrals and Convolution sum – Frequency response analysis.
PRACTICALS :

1. Write a program to verify Linearity and Time Invariance properties of a given Continuous /
Discrete System.

2. Write a program to find magnitude and phase response of first order low pass and high pass filter.
Plot the responses in logarithmic scale.

3. Write a program to find the system response of a low pass filter and high pass filter, when a
speech signal is passed through these filters

4. To plot pole-zero diagram in S-plane of given signal / sequence and verify its stability

Teaching-Learning Process Pedagogy:Lecture, NPTEL videos, Peer Learning, Tutorials, Case
studies
RBT Level:L1-L4



Unit: V ANALYSIS OF DFT AND FFT 9

Discrete Fourier Transform (DFT) - deriving DFT from DTFT - properties of DFT - periodicity,
symmetry, circular convolution, Linear filtering using DFT , Linear convolution,- Filtering long data
sequences overlap save and overlap add method - Fast computation of DFT - Radix-2 Decimation –in-
time (DIT ) and Decimation –in-frequency (DIF) FFT – Realization Structures – Direct, Cascade and
Parallel realization.
PRACTICALS:

1. Write a program to convolve two discrete time sequences. Plot all the sequences.
2. Implement and verify autocorrelation and cross correlation between two given signals.
3. Compute and implement the N-point DFT of a given sequence and compute the power density

spectrum of the sequence.
4. Implement and verify N-point DIT-FFT of a given sequence and find the frequency

response (magnitude and phase).
5. Implement and verify N-point DIF-FFT of a given sequence and find the frequency

response (magnitude and phase).
6.Implement and verify N-point IFFT of a given sequence

Teaching-Learning Process Pedagogy: Lecture, NPTEL videos, Peer Learning, Tutorials, Case
studies
RBT Level:L1-L4

Total 45

Suggested Activities & Flipped classroom, Role Play , (Gate related questions),Case study
Students performance ,Student presentations

Evaluation Methods: Performance in Suggested Activites and End Semester Examinations

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Interpret CT and DT Signals and analyze CT and DT signals using various transforms

CO2: Analyze the characteristics of CT and DT systems using Fourier and Z-transform.

CO3: Apply DFT and find the frequency response of DT signals

CO4: Discuss the effects of Sampling and reconstruction of signals

CO5: Characterize the effects of finite precision representation on digital filters..



Text Books:
T1: Allan V. Oppenheim, S.Wilsky and S.H.Nawab, Signals and Systems, Second Edition,Pearson,

2015.
T2: John Proakis J G and Manolakis D G, “Digital Signal Processing”, Pearson Education

India
T3: Rafael C. Gonzales, Richard E. Woods, “Digital Image Processing”, Third Edition, Pearson

Education, 2010

References
R1: M.J.Roberts, Signals & Systems Analysis using Transform Methods & MATLAB, 3rd Edition,

Tata McGraw Hill, 2019.
R2: Oppenheim A V and Schafer R W, “Discrete Time Signal Processing”, Prentice Hall (1989)
R3: Haykin and B.Van Veen, Signals and Systems,Wiley, 2003

Web links and Video Lectures (e-Resources):
. 1. https://nptel.ac.in/courses/108/106/108106163/

2. http://vlabs.iitkgp.ac.in/dsp/index.html#

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 2 2 1 0 0 0 0 0 0 0 3 1 2
2 3 3 3 2 0 0 0 0 0 0 0 3 2 1
3 3 2 3 2 1 0 0 0 0 0 0 3 2 3
4 2 2 2 3 1 0 0 0 0 0 0 2 3 2
5 2 2 2 2 3 0 0 0 0 0 0 2 3 2

AVG 3 2 2 1 0 0 0 0 0 0 0 3 2 2

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://nptel.ac.in/courses/108/106/108106163/


UNIVERSAL HUMAN VALUES AND ETHICS

Course Code 24GE311 Course Type INTEGRATED

Course Offered to Common to All
Total Teaching Periods 45 L:T:P 1:0:2 Credits 2

Handled by MECH Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite: Basic awareness of human values, ethical behavior, and social responsibility.

Course Objectives: To enhance knowledge of

1. Universal human values and develop the ability for self-exploration and right understanding.
2. Harmony within the human being, including the relationship between the self (‘I’) and the body.
3. Harmony in family and society through values such as trust, respect, justice, and cooperation.
4. Harmony in nature and existence, promoting sustainable and responsible living.
5. Applying human values and ethical principles in professional life for socially responsible and

environmentally conscious decision-making.

Unit: I INTRODUCTION 3+6

Purpose and motivation for the course, recapitulation from Universal Human Values-I, Self-
Exploration – Its content and process; ‘Natural acceptance’ and Experiential Validation- as the process
for self-exploration Continuous Happiness and Prosperity- A look at basic Human Aspirations Right
understanding, Relationship and Physical Facility- the basic requirements for fulfilment of aspirations
of every human being with their correct priority Understanding Happiness and Prosperity correctly-
A critical appraisal of the current scenario, Method to fulfil the above human aspirations: understanding
and living in harmony at various levels.
PRACTICALS:
● Include sessions to discuss natural acceptance in human being as the innate acceptance for living

with responsibility (living in relationship, harmony and co-existence) rather than as arbitrariness
in choice based on liking-disliking

PS-1: Introduce yourself in detail. What are the goals in your life? How do you set your goals in
your life? How do you differentiate between right and wrong? What have been your achievements
and shortcomings in your life? Observe and analyze them.

PS-2: Now-a-days, there is a lot of voice about many techno-genic maladies such as energy and
natural resource depletion, environmental pollution, global warming, ozone depletion,
deforestation, soil degradation, etc. — all these seem to be man-made problems threatening the
survival of life on Earth — What is the root cause of these maladies & what is the way out in your
opinion?

On the other hand, there is rapidly growing danger because of nuclear proliferation, arms race,
terrorism, criminalization of politics, large scale corruption, scams, breakdown of relationships,



generation gap, depression & suicidal attempts, etc — what do you think, is the root cause of these
threats to human happiness and peace — what could be the way out in your opinion?

PS 3: Observe that each one of us has Natural Acceptance, based on which one can verify right or
not right for him. Verify this in case of

● What is Naturally Acceptable to you in relationship- Feeling of respect or disrespect?
● What is Naturally Acceptable to you — to nurture or to exploit others?
● Is your living the same as your natural acceptance or different?

Teaching-Learning Process Pedagogy: Lecture, PPT

RBT Level: L1 – L4

Unit: II HARMONY IN THE HUMAN BEING 3+6

Understanding human being as a co-existence of the sentient ‘I’ and the material ‘Body’, Understanding
the needs of Self (‘I’) and ‘Body’ - happiness and physical facility, Understanding the Body as an
instrument of ‘I’ (I being the doer, seer and enjoyer), Understanding the characteristics and activities of
‘I’ and harmony in ‘I’, Understanding the harmony of I with the Body: Sanyam and Health; correct
appraisal of Physical needs, meaning of Prosperity in detail, Programs to ensure Sanyam and Health.

PRACTICALS :

● Include sessions to discuss the role others have played in making material goods available to me.
Identifying from one’s own life. Differentiate between prosperity and accumulation. Discuss
program for ensuring health vs dealing with disease.

PS-4: List down all your desires. Observe whether the desire is related to Self (I) or Body. If it
appears to be related to both, see which part of it is related to Self (I) and which part is related to
Body.
PS-5:
⮚ Observe that any physical facility you use, follows the given sequence with time: Necessary and

tasteful unnecessary and tasteful unnecessary and tasteless intolerable.
⮚ In contrast, observe that any feeling in you is either naturally acceptable or not acceptable at all.

If naturally acceptable, you want it continuously and if not acceptable, you do not want it any
moment!

PS-6:
⮚ Chalk out programs to ensure that you are responsible to your body- for free nurturing, protection

and right utilization of the body.
⮚ Find out the plants and shrubs growing in and around your campus and residence. Find out their

use for curing different diseases. If not, what initiative has been taken by you to implant the
shrubs?

Teaching-Learning Process Pedagogy: Lecture, PPT

RBT Level: L1 – L4



Unit: III HARMONY IN THE FAMILY AND SOCIETY 3+6

Understanding values in human-human relationship; meaning of Justice (nine universal values in
relationships) and program for its fulfilment to ensure mutual happiness; Trust and Respect as the
foundational values of relationship, Understanding the meaning of Trust; Difference between intention
and competence, Understanding the meaning of Respect, Difference between respect and differentiation;
the other salient values in relationship, Understanding the harmony in the society (society being an
extension of family): Resolution, Prosperity, fearlessness (trust) and coexistence as comprehensive
Human Goals, Visualizing a universal harmonious order in society, Undivided Society, Universal Order-
from family to world family.

PRACTICALS :

● Include sessions to reflect on relationships in family, hostel and institute as extended family, real life
examples, teacher-student relationship, goal of education etc. Gratitude as a universal value in
relationships. Discuss with scenarios. Elicit examples from students’ lives

PS 7: Form small groups in the class and in that group initiate dialogue and ask the eight questions
related to trust. The eight questions are:

1. Do I want to make myself happy?
2. Do I want to make the other happy?
3. Does the other want to make him happy?
4. Does the other want to make me happy?

 What is the answer?
 Intention (Natural Acceptance)

1. Am I able to make myself always happy?
2. Am I able to make the other always happy?
3. Is the other able to make him always happy?
4. Is the other able to make me always happy?

 What is the answer?
 Competence

PS 8:
⮚ Observe on how many occasions you are respecting your related ones (by doing the right

evaluation) and on how many occasions you are disrespecting by way of under-evaluation, over-
evaluation or otherwise evaluation.

⮚ Also observe whether your feeling of respect is based on treating the other as yourself or on
differentiations based on body, physical facilities or beliefs.

PS 9:
⮚ Write a note in the form of story, poem, skit, essay, narration, dialogue to educate a child. Evaluate

it in a group.
⮚ Develop three chapters to introduce 'social science- its need, scope and content in the primary

education of children



Teaching-Learning Process Pedagogy: Lecture, PPT

RBT Level: L1 – L4

Unit: IV HARMONY IN THE NATURE AND EXISTENCE 3+6

Understanding the harmony in the Nature, Interconnectedness and mutual fulfilment among the four
orders of nature- recyclability and self-regulation in nature, Understanding Existence as Coexistence of
mutually interacting units in all- pervasive space, Holistic perception of harmony at all levels of
existence.
PRACTICALS :

● Include sessions to discuss human being as cause of imbalance in nature (film “Home” can be used),
pollution, depletion of resources and role of technology etc.

PS 10: List down units (things) around you. Classify them in four orders. Observe and explain the
mutual fulfillment of each unit with other orders.
PS 11:
⮚ Make a chart for the whole existence. List down different courses of studies and relate them to

different units or levels in the existence.
⮚ Choose any one subject being taught today. Evaluate it and suggest suitable modifications to make

it appropriate and holistic.
Teaching-Learning Process Pedagogy: Lecture, PPT

RBT Level: L1 – L4

Unit: V IMPLICATIONS OF HARMONY ON PROFESSIONAL
ETHICS

3+6

Natural acceptance of human values, Definitiveness of Ethical Human Conduct, Basis for Humanistic
Education, Humanistic Constitution and Humanistic Universal Order, Competence in professional ethics:
a. Ability to utilize the professional competence for augmenting universal human order.
b. Ability to identify the scope and characteristics of people friendly and eco-friendly production

systems.
c. Ability to identify and develop appropriate technologies and management patterns for above

production systems.
Case studies of typical holistic technologies, management models and production systems, Strategy for
transition from the present state to Universal Human Order:
a. At the level of individual: as socially and ecologically responsible engineers, technologists and
managers.

b. At the level of society: as mutually enriching institutions and organizations, Sum up.
PRACTICALS :

Include Exercises and Case Studies will be taken up in Sessions E.g. To discuss the conduct as an
engineer or scientist etc



PS 12: Choose any two current problems of different kind in the society and suggest how they can be
solved on the basis of natural acceptance of human values. Suggest steps you will take in present
conditions.
PS 13:
⮚ Suggest ways in which you can use your knowledge of Technology/Engineering/Management for

universal human order, from your family to the world family.
⮚ Suggest one format of humanistic constitution at the level of nation from your side.
PS 14: The course is going to be over now. Evaluate your state before and after the course in terms of
⮚ Thought
⮚ Behavior and
⮚ Work
⮚ Realization
Do you have any plan to participate in the transition of the society after graduating from the institute?
Write a brief note on it.

Teaching-Learning Process Pedagogy: Lecture, PPT

RBT Level: L1 – L4

Total 45

Suggested Activities : Group Discussion, Presentation, Quiz, Case study, Review of GATE questions.

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Become more aware of themselves, and their surroundings (family, society, nature);

CO2: Have more responsible in life, and in handling problems with sustainable solutions, while
keeping human relationships and human nature in mind.

CO3: Have better critical ability.

CO4: Become sensitive to their commitment towards what they have understood (human values,
human relationship and human society).

CO5: Apply what they have learnt to their own self in different day-to-day settings in real life, at least
a beginning would be made in this direction.

Text Books:
T1: A Foundation Course in Human Values and Professional Ethics by GP Bagaria Rr Gaur R Sangal,

2023
References
R1: Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, New

Delhi, 3rd revised edition, 2023

https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Gp+Bagaria+Rr+Gaur%2CR+Sangal&search-alias=stripbooks


Web links and Video Lectures (e-Resources):
1. https://www.youtube.com/playlist?list=PLFW6lRTa1g83uYgRiZEy_F4pzedPNWpew

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 1 1 - - - - 2 - - - 1 1 - -
2 1 1 - - - - 2 - - - 1 1 - -
3 - 1 - - - - 3 2 1 - - - 1 1
4 - 1 - - - 3 2 - - - - - 1 -
5 - 1 - - 2 2 3 1 1 - - 1 1 2

AVG 1 1 - - - - 2 - - - 1 1 - -

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://www.youtube.com/playlist?list=PLFW6lRTa1g83uYgRiZEy_F4pzedPNWpew


ANALOG ELECTRONIC CIRCUITS

Course Code 24EC311 Course Type INTEGRATED
Course Offered to ACT & EEE
Total Teaching Periods 75 L:T:P 2 :1 :2 Credits 4

Handled by ECE Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite : Basic knowledge of electronic devices and circuits.

Course Objectives: To enhance knowledge on

1. The operating principles, biasing techniques and small signal analysis of BJT amplifiers and their
frequency response characteristics.

2. Feedback concepts and the performance of different classes of power amplifiers used in electronic
circuits..

3. The characteristics and applications of operational amplifiers in linear and non–linear circuit design.
4. Active filters, oscillators, waveform generators and the principles of A/D and D/A data converters.
5. Special purpose integrated circuits such as Timer IC 555, Phase Locked Loop (PLL) and voltage

regulators used in practical electronic systems.

Unit: I AMPLIFIERS-I 8 + 6

 Review of BJT - Operating Point - Biasing and Stabilization of BJT– h parameter model - Analysis of
BJT Small signal Amplifiers ( CE, CB and CC ) - Hybrid π model – Miller effect - Short circuit current
gain - Unity Gain Bandwidth. – frequency response - Effect of Coupling and Bypass capacitance –
Single Tuned Amplifier - Instability of tuned amplifiers – Neutralization, Uni-lateralization and
Mismatching techniques - Multistage Amplifiers : Cascade, Cascode Amplifier and Darlington Pair-
Simple Problems.
PRACTICALS :

 Design, test and obtain the frequency response of the following
1. Effect of bypass and Cascading with CE Amplifier
2. Cascode Amplifier
3. Single Tuned Amplifier.

Teaching-Learning Process Pedagogy: Lecture, Peer Learning.

RBT Level: L1-L4

Unit: II AMPLIFIERS-II 8 + 6

Basic feedback concepts – Properties of negative feedback Performance measures of feedback topologies
–Stability analysis on amplifier – Gain and phase -margins – frequency compensation - Class A Power
Amplifier - Series fed and Transformer coupled - Conversion Efficiency - Class B Power Amplifier -
Push Pull and Complimentary Symmetry configurations - Conversion Efficiency, Principle of operation
of Class AB and Class –Distortions in Power Amplifier.
PRACTICALS:

 Design, test and obtain the frequency response of the following
1. Feedback amplifier with and without feedback.



2. Class B Complementary Symmetry and Class AB Power Amplifier.

Teaching-Learning Process
Pedagogy: Lecture, NPTEL videos.

RBT Level: L1-L4

Unit: III OPAMP AND ITS APPLICATIONS 8 + 8

Introduction – Basic Information of Op-Amp - Ideal OPAMP – Open loop and closed loop operation
- AC and DC characteristics – Inverting and Non Inverting amplifier – Voltage follower – Differential
Amplifier – CMRR - Frequency response of OPAMP - Applications: Adder, Subtractor, Differentiator
and integrator circuits.- Instrumentation Amplifier – Clipper, Clamper – Sample and Hold circuits.-
V/ I and I/ V converters.
PRACTICALS:

 Design, test and obtain the characteristics of
1. Differential Amplifier, Inverting and Non Inverting amplifier.
2. Voltage follower, Adder, Subtractor, Differentiator and Integrator.
3. Applications of Instrumentation Amplifier.
4. Sample - Hold Circuits, I / V and V / I Converter.

Teaching-Learning Process Pedagogy: Lecture, PPT, YouTube videos,

RBT Level: L1-L4

Unit: IV FILTERS,WAVEFORM GENERATORS AND DATA CONVERTER 8 + 8

Filters - First-order and Second order active filters – Comparators – RC and LC Oscillators - Multi-
vibrators - Waveform generators - Peak detector - D/A converters (Weighted resistance type and R-2R
ladder type) - A/D converters (Flash type, Dual slope type, Successive Approximation types and Sigma-
Delta type).
PRACTICALS:

 Design, test and obtain the Characteristics of
1. Waveform generator and Oscillator
2. Multivibrators
3. A/ D and D/A Converter
4. Filters ( LPF & HPF )

Teaching-Learning Process
Pedagogy: PPT, YouTube videos

RBT Level: L1-L4

Unit: V SPECIAL PURPOSE IC`s. 9 + 6

Timer IC 555: Timer and its modes of operation - Operation of the basic PLL - Closed loop analysis -
Voltage controlled oscillator - Application of PLL for generation and detection of AM and FM - IC
Voltage regulators – Three terminal fixed and adjustable voltage regulators - IC 723 general purpose
regulator.
PRACTICALS:

1. Applications of PLL
2. Voltage Regulator.



Teaching-Learning Process Pedagogy: PPT, YouTube videos

RBT Level: L1-L4

Total 75

Suggested Activities :Tutorials , Mini project, Quiz / MCQ(Gate related questions) , Case study .
Student presentations, Review of GATE questions.

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Analyze BJT amplifiers including CE, CB, CC, tuned, cascade, cascode, and Darlington
configurations with frequency response and stability considerations

CO2: Explain the operation, efficiency, stability, and distortion characteristics of feedback and
power amplifiers

CO3: Apply and analyze Op-Amp circuits for amplification, signal processing, and conversion tasks
in linear and nonlinear applications

CO4: Analyze the operation of filters, oscillators, waveform generators, comparators, peak
detectors, and ADC/DAC circuits

CO5: Design and analyze Timer IC 555, PLL, and IC voltage regulator circuits for timing, signal
processing, and voltage control applications.

Text Books:
T1: K.S.Srinivasan, “Electronic Devices and Circuits”, Anuradha Publications, 7th Edition, 2022.
T2: G K Mithal, “Electronic Devices and Circuits”, Khanna Publishers, 23rd Edition, 2017.
T3: Donald L. Schilling, Charles Belove” Electronic Circuits, Discrete and Integrated”, McGraw-Hill, 2nd

edition 1979
T4: Donald. A. Neamen,"Micro Electronics: Circuit Analysis and Design", 4 th Edition, Tata

McGraw Hill, 2021.
References
R1: Adel. S. Sedra, KennethC.Smith,"Micro Electronic Circuits: Theory and Applications", 7

thEdition, Oxford University Press,2017
R2: Jacob Millman7 Christos C.Halkias, “Millman’s integrated electronics” McGaw Hill Eduction

publisher 2nd edition 2009
R3: Robert L. Boylestad & Louis Nashelsky “Electronic Devices and circuit theory” , pearson education

publisher 11th edition 2013
R4: L.K.Maheshwari & M.M.S.Anand “Analog Electronics” , PHI Learning publisher , 1st edition

2008.
R5: Paul Gray, Hurst, Lewis, Meyer, "Analysis and Design of Analog Integrated Circuits",

JohnWilley & Sons, 6th Edition,2024
R6: Millman.J,Halkias C.C and Chetan Parikh "Integrated Electronics-", 2 nd Edition, McGraw

Hill, 2017
R7: Paul Horowitz, Winfield Hill, “The Art of Electronis”, Cambridge University Press, 3rd

Edition, 2015 (Reference for Lab)

https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Charles+Belove%22&source=gbs_metadata_r&cad=5
https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Donald+L.+Schilling%22&source=gbs_metadata_r&cad=5


Web links and Video Lectures (e-Resources):
1. https://www.vlab.co.in/

2. http://www.digimat.in/nptel/courses/video/108102095/L16.html

3. https://nptel.ac.in/courses/108102112

4. https://youtu.be/n5sULPYRgc8

5. https://youtu.be/xdEsQbdQbKo

6. https://youtu.be/c7sSiPixK7s
CO-PO & PSO Mapping:

CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3
1 3 3 2 – 2 – – – – – 1 3 1 1 3
2 3 3 2 – 2 – – – – – 1 3 2 1 3
3 3 3 2 – 3 – – – – – 1 3 2 2 3
4 3 3 2 – 3 – – – – – 1 2 2 3 3
5 3 3 3 – 3 – – – – – 1 2 3 2 3

AVG 3 3 2 – 2 – – – – – 1 3 1 1 3

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

http://www.vlab.co.in/
http://www.digimat.in/nptel/courses/video/108102095/L16.html
https://nptel.ac.in/courses/108102112
https://youtu.be/n5sULPYRgc8
https://youtu.be/xdEsQbdQbKo


DIGITAL SYSTEM DESIGN

Course Code 24EC312 Course Type INTEGRATED
Course Offered to Common to ISE, ECE & EEE
Total Teaching Periods 75 L:T:P 2:1:2 Credits 4

Handled by ECE Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite: Basic knowledge of mathematics, digital electronics, and programming concepts.

Course Objectives: To impart the knowledge of
1. Number systems, Boolean algebra, and basic digital logic design using Verilog HDL
2. Realization of logic circuits using different logic families (TTL, CMOS) and Verilog HDL

modeling..
3. Design and operation of combinational and sequential digital circuits.
4. Design and operation of registers, counters, and synchronous sequential machines
5. Finite state machines (FSM), minimization and asynchronous circuit design techniques.

Unit: I DIGITAL LOGIC DESIGN AND VERILOG HDL FUNDAMENTALS 11+4

Number Systems: Number systems - Complements of Numbers - Codes-Weighted and Non-weighted
codes and its Properties - Parity check code and Hamming code.
Boolean algebra: Basic Theorems and Properties, Switching Functions- Canonical and Standard
Form, Algebraic Simplification, Digital Logic Gates, EX-OR gates, Universal Gates, Multilevel
NAND/NOR realizations. Verilog HDL – Structural Modeling – Data flow modeling – Behavioral
Modelling.
PRACTICALS:

1. Simulation of basic gates, Universal gates and Multi level NAND / NOR realization using
HDL.

2. Simulation of Boolean equation using gates.

Teaching-Learning
Process

Pedagogy: Lecture, NPTEL/YouTube videos, Peer Learning, Tutorials
RBT Level: L1-L4

Unit: II PHASE RULE AND COMPOSITE MATERIAL BOOLEAN 8+2
FUNCTION MINIMIZATION AND LOGIC FAMILY REALIZATIONS

Minimization of Boolean functions: Karnaugh Map Method - Up to five Variables, Don’t Care Map
Entries.

Realization of Logic Gates Using Diodes & Transistors: AND, OR and NOT Gates using Diodes and
Transistors, DCTL, RTL, DTL, TTL, CML and CMOS Logic Families and its Comparison, standard
TTL NAND Gate-Analysis & characteristics, TTL open collector O/Ps, Tristate TTL, MOS & CMOS
open drain and tri-state outputs interfacing- TTL driving CMOS & CMOS driving TTL.



PRACTICALS:
1. Characteristics of TTL and CMOS logic families.

Teaching-Learning
Process

Pedagogy: Lecture, NPTEL videos, Peer Learning, Tutorials
RBT Level: L1-L4

Unit: III COMBINATIONAL AND SEQUENTIAL LOGIC CIRCUITS 10+8
Combinational Logic Circuits: Adders, Subtractors, Comparators, Multiplexers, De-multiplexers,

Encoders, Decoders and Code converters, Hazards and Hazard Free Relations.

Sequential Circuits Fundamentals: Basic Architectural Distinctions between Combinational and

Sequential circuits, SR Latch, Flip Flops: SR, JK, JK Master Slave, D and T Type Flip Flops, Excitation

Table of all Flip Flops, Timing and Triggering Consideration, Conversion from one type of Flip-Flop to

another.

PRACTICALS:
1. Design and Simulation of Shift Register
2. Design and Simulation of Synchronous and Asynchronous Counters
3. Design and Simulation of Sequence Detector and Parity Bit generator.
4. Design and Simulation of Modulo N Counter

Teaching-Learning
Process

Pedagogy: Lecture, NPTEL videos, Peer Learning, Tutorials
RBT Level: L1-L4

Unit: IV REGISTERS, COUNTERS, AND SEQUENTIAL MACHINE DESIGN 12+8
Registers and Counters: Shift Registers – Left, Right and Bidirectional Shift Registers, Applications
of Shift Registers - Design and Operation of Ring and Twisted Ring Counter, Operation of
Asynchronous and Synchronous Counters.
Sequential Machines: Finite State Machines, Synthesis of Synchronous Sequential Circuits- Serial
Binary Adder, Sequence Detector, Parity-bit Generator, Synchronous Modulo N –Counters.

PRACTICALS:
1. Design and Simulation of Shift Register
2. Design and Simulation of Synchronous and Asynchronous Counters
3. Design and Simulation of Sequence Detector and Parity Bit generator.
4. Design and Simulation of Modulo N Counter

Teaching-Learning
Process

Pedagogy: Lecture, NPTEL videos, Peer Learning, Tutorials, Case studies
RBT Level: L1-L4



Unit: V FINITE STATE MACHINES AND ASYNCHRONOUS CIRCUIT DESIGN 10+2
Finite state machine: capabilities and limitations, Mealy and Moore models, State equivalence and
machine minimization, simplification of incompletely specified machines, Merger graphs.
Asynchronous design-modes of operation, Hazards, synthesis of SIC fundamental mode circuits,
synthesis of burst mode circuits. Introduction to ASM Charts.

PRACTICALS:
1. Design and Simulation of Mealy and Moore models

Teaching-Learning
Process

Pedagogy: Lecture, NPTEL videos, Peer Learning, Tutorials, Case studies
RBT Level: L1-L4

Total 75
Suggested activities : Review of GATE questions, Case study, Mini Project.

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:
After successful completion of this course, the students should be able to
CO1: Develop and simulate basic digital circuits using HDL effectively
CO2: Analyze the optimizing Boolean functions and implementing circuits using TTL, CMOS, and

other logic families.
CO3: Design and analyze circuits like adders, multiplexers, and flip-flops for practical applications
CO4: Implement and simulate shift registers, counters, and sequence detection circuits.
CO5: Design, simplify, and simulate Mealy/Moore models and asynchronous circuits

Text Books:
T1: S.Salivahanan and S.Arivazhagan, “Digital Circuits and Design” 5th Edition 2022.

Oxford University Press.
T2: M.Morris Mano, Michael D.Clietti, “Digital Design”, 6th Edition, 2022, Pearson India

Education Pvt Ltd
T3: Thomas L.Floyd, “Digital Fundamentals” 11th Edition, 2023, Pearson India Education Pvt Ltd

References
R1: Samir Palnitkar, “Verilog HDL”. 2nd Edition, 2011, Pearson Education.
R2: Botros, “HDL Programming Fundamentals”1st Edition, 2014, Da Vinci Engineering Press

(Cengage).
R3: Malvino, and Leach, “Digital Principles and Applications” 7th Edition, 2013, TMH, New Delhi



Web links and Video Lectures (e-Resources):
1. https://www.vlab.co.in
2. https://nptel.ac.in/courses/117105080
3. https://www.youtube.com/watch?v=Qzi5j3jOgNw
4. https://www.youtube.com/watch?v=AnAQ-o0d_i4
5. https://www.youtube.com/watch?v=8S1kvCJRfvc

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 2 2 – – – – – – – 1 3 2 3
2 3 3 2 – – – – – – – 1 3 2 2
3 3 3 3 – 2 – – – – – 1 3 3 2
4 3 3 3 – 2 – – – – – 1 3 3 2
5 3 3 3 – 2 – – – – – 1 2 3 2

AVG 3 2 2 – – – – – – – 1 3 2 3
1 – “Low”, 2 – “Medium”, 3 – “High”, – “No correlations”

http://www.vlab.co.in/
https://nptel.ac.in/courses/117105080
https://www.youtube.com/watch?v=Qzi5j3jOgNw
https://www.youtube.com/watch?v=AnAQ-o0d_i4
https://www.youtube.com/watch?v=8S1kvCJRfvc


PRINCIPLES OF ELECTRICAL ENGINEERING

Course Code 24EE311 Course Type INTEGRATED
Course Offered to ECE, ACT & VLSI
Total Teaching Periods 75 L:T:P 2:1:2 Credits 4

Handled by EEE Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite : Basic knowledge of electrical circuits, mathematics, and physics.

Course Objectives: To provide knowledge of
1. The basic concepts, construction, working, and applications of electrical machines..
2. Measurement systems, transducers, and techniques used to measure physical parameters.
3. Control system components and mathematical modeling of electrical and mechanical system
4. Time response analysis and stability of control systems..
5. Frequency response analysis and compensator techniques for control systems.

Unit: I ELECTRICAL MACHINES 15
Classification - Construction, Working principle and Characteristics of DC machines, Transformers,
Synchronous machines and Induction machines with necessary EMF equation, Torque Equation, losses,
efficiency and Applications.

PRACTICALS:
1. No load and load characteristics of DC Shunt generator
2. Speed control of DC Shunt motor
3. Load Test on DC Series motor
4. OC and SC test on single phase Transformer
5. Load test on single phase induction motor
6. OCC and load test on three phase Alternator

Teaching-Learning Process Pedagogy: Lectures, PPT, NPTEL/YouTube videos
RBT Level: L1-L4

Unit: II INTRODUCTION TO MEASUREMENT AND TRANSDUCERS 15
Definition – Basic principles of measurement – Measurement systems - generalized configuration and
functional descriptions of measuring instruments – examples. Dynamic performance characteristics –
sources of error, Classification and elimination of error. Functional elements of an instrument – Standards
and Calibration - Measurement of force - Pressure – Torque – Displacement – Velocity – Vibration –
Acceleration – Temperature – Flow -- Measurement of liquid level – Humidity – Sound
PRACTICALS:

1. Characteristics of LVDT
2. Characteristics of Temperature Sensors (RTD and Thermocouple)
3. Characteristics of torque sensor
4. Characteristics of vibration sensor

Teaching-Learning Process Pedagogy: Lectures, PPT, NPTEL/YouTube videos
RBT Level: L1-L4



Unit: III SYSTEMS COMPONENTS AND THEIR REPRESENTATION 15
Control System: Terminology and Basic Structure - Feed forward and Feedback control system
–Mathematical representation of Physical systems - Electrical and Mechanical system - Translational
and rotational models - Transfer function models-Block diagram models - Signal flow graphs models.
Teaching-Learning Process Pedagogy: Lectures, PPT, NPTEL/YouTube videos

RBT Level: L1-L4
Unit: IV TIME RESPONSE ANALYSIS 15
Standard test inputs – Time response – Time domain specifications – Stability analysis: Concept of
stability – Routh Hurwitz stability criterion – Root locus: Construction and Interpretation. Effect of adding
poles and zeros, Analytical design for PD, PI, PID control systems
PRACTICALS:
Root Locus based analysis in simulation platform. (Matlab / Sci Lab)

Teaching-Learning Process Pedagogy: Lectures & PPT
RBT Level: L1-L4

Unit: V FREQUENCY RESPONSE ANALYSIS 15
Frequency domain specifications, Bode plot, Polar plot and Nyquist plot - Introduction to closed loop
Frequency Response, Effect of adding lag and lead compensators.
PRACTICALS:
Stability analysis using Bode plot / Nyquist Plot of Linear Time Invariant system. ( Matlab / Sci Lab )

Teaching-Learning Process Pedagogy: Lectures, PPT, NPTEL/YouTube videos
RBT Level: L1-L4

Total 75
Suggested activities : Review of GATE questions, Case study, Mini Project.

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:
After successful completion of this course, the students should be able to

CO1: Summarize the fundamental principles of electrical machines
CO2: Describe various transducers and instrumentation techniques used to measure displacement,

temperature,and pressure.
CO3: Describe the fundamental blocks of control system and transfer function
CO4: Analyze the steady state and transient response of second order system
CO5: Analyze the frequency response of second order system by various techniques

Text Books:
T1: K Padma Raju, Y J Reddy, “Instrumentation and Control Systems”, McGraw Hill Education, 1st

Edition, 2016.
T2: I J Nagrath and M Gopal, “Control System Engineering”, New Age International Publishers, 7th

edition, 2021
T3: V K Mehta and Rohit Mehta, “Principles of Electrical Engineering”, S Chand Publications,

Revised Edition, 2016



References
R1: K Singh, “Industrial Instrumentation and Control”, McGraw Hill Education, 3rd Edition, 2015.
R2: S N Sivanandam & S N Deepa, “Control Systems Engineering using MATLAB”, Vikas

Publishing, 2nd edition 2021
Web links and Video Lectures (e-Resources):

1. https://auceipi.files.wordpress.com/2010/04/measurement-of-control-basics.pdf
2. https://instrumentationtools.com/category/books/
3. https://onlinecourses.nptel.ac.in/noc21ee24/preview
4. https://nptel.ac.in/courses/108105155
5. https://onlinecourses.nptel.ac.in/noc20ee90/preview

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 2 - - - – – – – – – 1 2 1
2 3 2 - - - – 1 – – – – 1 2 1
3 3 2 2 2 3 – – – – – – 1 2 1
4 3 2 2 2 3 – – – – – – 1 2 1
5 3 2 2 2 3 – – – – – – 1 2 1

AVG 3 2 2 2 3 – 1 – – – – 1 2 1
1 – “Low”, 2 – “Medium”, 3 – “High”, – “No correlations”

https://www.vikaspublishing.com/author-details/-s-n-deepa/3313
https://www.vikaspublishing.com/author-details/-s-n-sivanandam/3317
https://auceipi.files.wordpress.com/2010/04/measurement-of-control-basics.pdf
https://instrumentationtools.com/category/books/
https://onlinecourses.nptel.ac.in/noc21ee24/preview
https://nptel.ac.in/courses/108105155
https://onlinecourses.nptel.ac.in/noc20ee90/preview


INNOVATION AND DESIGN THINKING

Course Code 24ES321 Course Type INTEGRATED
Course Offered to Common to all
Total Teaching Periods 45 L:T:P 1:0:2 Credits 2

Handled by Training &
Placement Assessment Methods

IAT ESE
50 Marks 50 Marks

Prerequisite : Basic problem-solving and creative thinking skills.

Course Objectives: To enhance knowledge on

1. The principles and stages of Design Thinking for identifying and solving real-world problems.
2. Empathetic research methods to understand user needs through observation, interviews, and

fieldwork.
3. Problem definition techniques and framing design challenges using user insights.
4. Creative ideation methods to generate and evaluate innovative solutions.
5. Prototyping, testing, and presenting solutions effectively through project demonstrations and

presentations.

Module: I THE DESIGNER'S MINDSET & PROBLEM SCOPING 9

Objective: Cultivate a growth mindset and launch the real-world project.

1. Introduction to Design Thinking: From Problem to Solution.
2. Fixed vs. Growth Mindset for Innovators (Toolkit: Mindset Reflection Worksheet).
3. Launching the Capstone Project: Team Formation & Problem Context Selection (Local Panchayat,
NGO, Small Industry, Campus Community).

4. Project Planning & Introduction to Field Research (Toolkit: Project Brief Canvas).

Teaching-Learning Process Pedagogy: Chalk and Talk

RBT Level: L1- L4

Module: II EMPATHISE — DEEP USER UNDERSTANDING 9

Objective: Learn and apply empathetic methods in a real-world context.

1. The Art of Empathy and User-Centricity.
2. Planning Field Research (Toolkit: Research Plan Template).
3. Conducting Empathetic Interviews & Observations (Toolkit: Interview Guide, Observation Log).
4. FIELDWORK: Students conduct research in their chosen context. (Video recording of key
interactions is encouraged).

5. Synthesising Data: Finding Insights (Toolkit: Empathy Map Canvas).
6. Visualising the User Experience (Toolkit: Journey Map Template).
Teaching-Learning Process Pedagogy: Chalk and Talk, PPT

RBT Level: L1- L4

9





Assessment Framework :
a) Formative Assessments (Continuous)

1.Field Research & Deliverable: 20 Marks

 A documented research report including Empathy Maps, Journey Maps, and supporting evidence
(e.g., key quotes, photos, short video clips).

 Focus: Depth of user understanding, quality of research, and synthesis of insights.

2.Ideation & Concept Selection Assessment : 20 Marks

 Deliverable: An "Ideation Logbook" showing the breadth of ideas generated (using SCAMPER,
Crazy 8s, etc.) and a rationale for the final selected concept using the Feasibility-ImpactMatrix.

 Focus: Creativity, diversity of ideas, and logical selection process.

b) Summative Assessment (End-of-Term)

3.Capstone Project Portfolio & Viva Voce : 60 Marks

This is the core of the course evaluation, assessing the end-to-end project.

 Comprehensive Project Portfolio - 30 Marks: A single document walking through the entire
process for the team's real-world problem—from initial research and POV to final prototype and
iteration plan.

 Final Pitch Presentation & Demo - 20 Marks: A compelling live presentation (10-12 mins per
team) of their solution, including a demo of their prototype and their proposed implementation
plan.

 Viva Voce - 10 Marks: A brief individual interview to assess personal contribution,
understanding of the process, and ability to reflect on the learning journey.

Total 45

Suggested Activities : Case Study, Quiz, Coding Task, Group Task, Coding Challenge

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.
Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain the principles of design thinking and identify real-world problems using a designer’s
mindset.

CO2: Apply empathy-based research methods to collect user insights through interviews, observations,
and field studies.

CO3: Analyze research findings and formulate clear problem statements using design thinking tools.

CO4: Generate and evaluate innovative ideas using structured ideation techniques to select feasible
solutions.

CO5: Develop prototypes, test solutions with users, and present innovative solutions through
demonstrations and project presentations.

Text Books:
T1: Jain, A. The science and art of design thinking. Penguin Enterprise, 2021

FreeText
T2:     Jain, A. From teenager to achiever: The power of 5 minds. Penguin Enterprise,2022



References
R1: Liedtka, J., Ogilvie, T., & Brozenske, R. Designing for growth: A design thinking toolkit for

managers. Columbia Business School Publishing, 2020
R2: Lewrick, M., Link, P., & Leifer, L. The design thinking toolbox: A guide to mastering the most

popular and valuable innovation methods. Wiley, 2020

Web links and Video Lectures (e-Resources):
1. https://nptel.ac.in/courses
2. https://designthinking.ideo.com/
3. https://www.interaction-design.org/literature/topics/design-thinking
4. https://dschool.stanford.edu/resources/design-thinking-bootleg

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 2 – – – – – – – – 2 2 – –
2 2 3 – 2 – – – 2 – – – 2 2 –
3 – 3 2 2 – – – 2 – – – 3 2 –
4 – 2 3 – 2 – – 3 – – – 3 2 2
5 – – 3 2 2 2 2 3 3 – 2 3 3 2

AVG 3 2 – – – – – – – – 2 2 – –

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://nptel.ac.in/courses
https://designthinking.ideo.com/
https://www.interaction-design.org/literature/topics/design-thinking


APPLICATIONS OF PYTHON PROGRAMMING

Course Code 24ES323 Course Type PRACTICAL
Course Offered to ECE, VLSI & ACT
Total Teaching Periods 30 L:T:P 0: 0:2 Credits 1

Handled by CSE Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite : Basic knowledge of computers and programming concepts.

Course Objectives: To impart knowledge of

1. Fundamental Python concepts including syntax, data types, operators, and control structures.
2. Problem-solving techniques using Python constructs such as loops, functions, and data structures.
3. Python collections like lists, tuples, sets, and dictionaries for real-world applications.
4. File handling, modules, and external libraries such as NumPy, Pandas, and Matplotlib.
5. Object-Oriented Programming concepts and the development of Python-based computational and

data processing applications.

PYTHON PROGRAMMING:

Introduction to Python: Features of Python, Data types, Operators, Input and output, Control
Statements, Looping statements
.
Python Data Structures: Lists, Dictionaries, Tuples.

Strings: Creating strings and basic operations on strings, string testing methods.

Functions: Defining a function- Calling a function- Types of functions-Function Arguments-
Anonymous functions- Global and local variables - Dictionaries - Reading and Writing Files – Modules
– Debugging - Introduction to Numpy – Matplotlib - Scipy.

OOPS Concepts; Classes and objects- Attributes- Inheritance- Overloading- Overriding- Data hiding

Modules and Packages: Standard modules-Importing own module as well as external modules
Understanding Packages Powerful Lamda function in python Programming using functions, modules and
external packages

Working with Data in Python: Printing on screen- Reading data from keyboard- Opening and closing
file- Reading and writing files- Functions-Loading Data with Pandas-Numpy.

Tasks:
1. OPERATORS
a. Read a list of numbers and write a program to check whether a particular element

is present or not using membership operators.
b. Read your name and age and write a program to display the year in which you will turn 100 years old.



c. Read radius and height of a cone and write a program to find the volume of a cone.
d. Write a program to compute distance between two points taking input from the user (Hint: use

Pythagorean theorem)

2. CONTROL STRUCTURES
a. Read your email id and write a program to display the no of vowels, consonants, digits and white

spaces in it using if…elif…else statement.
b. Write a program to create and display a dictionary by storing the antonyms of words. Find the

antonym of a particular word given by the user from the dictionary using while loop.
c. Write a Program to find the sum of a Series 1/1! + 2/2! + 3/3! + 4/4! +…….+ n/n!.(Input :n

= 5, Output : 2.70833)
d. In number theory, an abundant number or excessive number is a number for which the sum

of its proper divisors is greater than the number itself. Write a program to find out, if the
given number is abundant. (Input: 12, Sum of divisors of 12 = 1 + 2 + 3 + 4 + 6 = 16, sum
of divisors 16 > original number 12)

3: LIST
a. Read a list of numbers and print the numbers divisible by x but not by y (Assume x

= 4 and y = 5).
b. Read a list of numbers and print the sum of odd integers and even integers from the list.(Ex:

[23, 10, 15, 14, 63], odd numbers sum = 101, even numbers sum = 24)
c. Read a list of numbers and print numbers present in odd index position. (Ex: [10, 25, 30, 47, 56,

84, 96], The numbers in odd index position: 25 47 84).
d. Read a list of numbers and remove the duplicate numbers from it. (Ex: Enter a list with duplicate

elements: 10 20 40 10 50 30 20 10 80, The unique list is: [10, 20, 30, 40, 50, 80])

4: TUPLE
a. Given a list of tuples. Write a program to find tuples which have all elements divisible by K from

a list of tuples. test_list = [(6, 24, 12), (60, 12, 6), (12, 18, 21)], K = 6, Output : [(6, 24, 12), (60,
12, 6)]

b. Given a list of tuples. Write a program to filter all uppercase characters tuples from given list of
tuples. (Input: test_list = [(“GFG”, “IS”, “BEST”), (“GFg”, “AVERAGE”), (“GfG”, ), (“Gfg”,
“CS”)], Output : [(„GFG‟ , „IS‟ , „BEST‟ )]).

c. Given a tuple and a list as input, write a program to count the occurrences of all items of the list in
the tuple. (Input : tuple = ('a', 'a', 'c', 'b', 'd'), list = ['a', 'b'], Output : 3)

5: SET
a. Write a program to generate and print a dictionary that contains a number (between 1 and n) in

the form (x, x*x).
b. Write a program to perform union, intersection and difference using Set A and Set B.

c. Write a program to count number of vowels using sets in given string (Input : “Hello
World”, Output: No. of vowels : 3)

d. Write a program to form concatenated string by taking uncommon characters from two strings
using set concept (Input : S1 = "aacdb", S2 = "gafd", Output : "cbgf").



6: DICTIONARY
a. Write a program to do the following operations:

i. Create a empty dictionary with dict() method
ii. Add elements one at a time
iii. Update existing key‟ s value
iv. Access an element using a key and also get() method
v. Deleting a key value using del() method

b. Write a program to create a dictionary and apply the following methods:
i) pop() method ii) popitem() method iii) clear() method

c. Given a dictionary, write a program to find the sum of all items in the dictionary.
d. Write a program to merge two dictionaries using update() method.

7: STRINGS
a. Given a string, write a program to check if the string is symmetrical and palindrome or not.

A string is said to be symmetrical if both the halves of the string are the same and a string
is said to be a palindrome string if one half of the string is the reverse of the other half or if
a string appears same when read forward or backward.

b. Write a program to read a string and count the number of vowel letters and print all letters
except 'e' and 's'.

c. Write a program to read a line of text and remove the initial word from given text. (Hint:
Use split() method, Input : India is my country. Output : is my country)

d. Write a program to read a string and count how many times each letter appears. (Histogram).

8: USER DEFINED FUNCTIONS
a. A generator is a function that produces a sequence of results instead of a single value. Write

a generator function for Fibonacci numbers up to n.
b. Write a function merge_dict(dict1, dict2) to merge two Python dictionaries.
c. Write a fact() function to compute the factorial of a given positive number.
d. Given a list of n elements, write a linear_search() function to search a given element x in a

list.

9: BUILT-IN FUNCTIONS
a. Write a program to demonstrate the working of built-in statistical functions mean(), mode(),

median() by importing statistics library.
b. Write a program to demonstrate the working of built-in trignometric functions sin(), cos(), tan(),

hypot(), degrees(), radians() by importing math module.
c. Write a program to demonstrate the working of built-in Logarithmic and Power functions

exp(), log(), log2(), log10(), pow() by importing math module.
d. Write a program to demonstrate the working of built-in numeric functions ceil(), floor(), fabs(),

factorial(), gcd() by importing math module.

10.CLASS ANDOBJECTS
i) Write a program to create a Bank Account class. Your class should support the following

methods for i) Depositii) Withdraw iii) Get Balance iv) Pin Change



b. Create a Savings Account class that behaves just like a Bank Account, but also has an interest rate
and a method that increases the balance by the appropriate amount of interest (Hint: use
Inheritance).

c. Write a program to create an employee class and store the employee name, id, age, and salary
using the constructor. Display the employee details by invoking employee_info() method and
also using dictionary ( dict ).

d. Access modifiers in Python are used to modify the default scope of variables. Write a program
to demonstrate the 3 types of access modifiers: public, private and protected.

11. FILE HANDLING
a. . Write a program to read a filename from the user, open the file (say firstFile.txt) and then perform

the following operations:
i. Count the sentences in the file.
ii. Count the words in the file.
iii. Count the characters in the file.

b. Create a new file (Hello.txt) and copy the text to other file called target.txt. The target.txt file should
store only lower case alphabets and display the number of lines copied.

c. Write a Python program to store N student‟ s records containing name, roll number and branch.
Print the given branch student‟ s details only.

ADDITIONAL EXPERIMENTS:

1. Write a program that asks the user for a weight in kilograms and converts it to pounds. There are
2.2 pounds in a kilogram.

2. Write a program that asks the user to enter three numbers (use three separate input statements).
Create variables called total and average that hold the sum and average of the three numbers and
print out the values of total and average.

3. Write a program that uses a for loop to print the numbers 8, 11, 14, 17, 20, . . . , 83, 86,89.
4. Writeaprogramthataskstheuserfortheirnameandhowmanytimestoprintit.The program should print

out the user’s name the specified number of times.
5. Use a for loop to print a triangle like the one below. Allow the user to specify how high the triangle

should be.
*
**
***
****

6. Generate a random number between 1 and 10. Ask the user to guess the number and print a
message based on whether they get it right or not.

7. Write a program that asks the user for two numbers and prints Close if the numbers are within
.001 of each other and Not close otherwise.

8. Write a program that asks the user to enter a word and prints out whether that word contains any
vowels.

9. Write a program that asks the user to enter two strings of the same length. The program should



then check to see if the strings are of the same length. If they are not, the program should print
an appropriate message and exit. If they are of the same length, the program should alternate the
characters of the two strings. For example, if the user enters abcde and ABCDE the program
should print out AaBbCcDdEe.

10. Write a program that asks the user for a large integer and inserts commas into it according to the
standard American convention for commas in large numbers. For instance, if the user enters
1000000, the output should be1,000,000.

11. In algebraic expressions, the symbol for multiplication is often left out, as in 3x+4y or 3(x+5).
Computers prefer those expressions to include the multiplication symbol, like 3*x+4*y or
3*(x+5). Write a program that asks the user for an algebraic expression and then inserts
multiplication symbols where appropriate.

12. Write a program that generates a list of 20 random numbers between 1 and100.
(a) Print the list.
(b) Print the average of the elements in the list.
(c) Print the largest and smallest values in the list.
(d) Print the second largest and second smallest entries in the list
(e) Print how many even numbers are in the list.

13. Write a program that asks the user for an integer and creates a list that consists of the factors of
that integer.

14. Write a program that generates 100 random integers that are either 0 or 1. Then find the longest
run of zeros, the largest number of zeros in a row. For instance, the longest run of zeros in
[1,0,1,1,0,0,0,0,1,0,0] is4.

15. Write a program that removes any repeated items from a list so that each item appears at most
once. For instance, the list [1,1,2,3,4,3,0,0] would become[1,2,3,4,0].

16. Write a program that asks the user to enter a length in feet. The program should then give the user
the option to convert from feet into inches, yards, miles, millimeters, centimeters, meters, or
kilometers. Say if the user enters a 1, then the program converts to inches, if they enter a 2, hen
the program converts to yards, etc. While this can be done with if statements, itis much shorter
with lists and it is also easier to add new conversions if you use lists.

17. Write a function called sum_digits that is given an integer num and returns the sum of the digits
of num.

18. Write a function called first_diff that is given two strings and returns the first location in which the
strings differ. If the strings are identical, it should return-1.

19. Write a function called number_of_factors that takes an integer and returns how many factors the
number has.

20 Write a function called is_sorted that is given a list and returns True if the list is sorted and False
otherwise.

21. Write a function called root that is given a number x and an integer n and returns x1/n. In the
function definition, set the default value of n to2.

22. Write a function called primes that is given a number n and returns a list of the first n primes. Let
the default value of n be100.

23. Write a function called merge that takes two already sorted lists of possibly different lengths,
and merges them into a single sorted list.
Do this using the sort method. (b) Do this without using the sort method.



24. Write a program that asks the user for a word and finds all the smaller words that can be made
from the letters of that word. The number of occurrences of a letter in a smaller word can’t
exceed the number of occurrences of the letter in the user’s word.

25. Write a program that reads a file consisting of email addresses, each on its own line. Your
program should print out a string consisting of those email addresses separated by
semicolons.

26. Write a program that reads a list of temperatures from a file called temps.txt, converts those
temperatures to Fahrenheit, and writes the results to a file called ftemps.txt.

27, Write a class called Product. The class should have fields called name, amount, and holding the
product’s name, the number of items of that product in stock, and the regular price of the product.
There should be a method get_price that receives the number of items to be bought and returns
a the cost of buying that many items, where the regular price is charged for orders of less than 10
items, a 10% discount is applied for orders of between 10 and 99 items, and a 20% discount is
applied for orders of 100 or more items. There should also be a method called make_purchase
that receives the number of items to be bought and decreases amount by that much.

28. Write a class called Time whose only field is a time in seconds. It should have a method called
convert_to_minutes that returns a string of minutes and seconds formatted as in the following
example: if seconds is 230, the method should return '5:50'. It should also have a method called
convert_to_hours that returns a string of hours, minutes, and seconds formatted analogously to
the previous method.

29 Write a class called Converter. The user will pass a length and a unit when declaring an object
from the class for example, c = Converter(9,'inches'). The possible units are inches, feet, yards,
miles, kilometers, meters, centimeters, and millimeters. For each of these units there should be a
method that returns the length converted into those units. For example, using the Converter object
created above, the user could call c. feet() and should get 0.75 as the result.

30 Write a Python class to implement pow(x,n).
31. Write a Python class to reverse a string word byword.
32. Write a program that opens a file dialog that allows you to select a text file. The program then

displays the contents of the file in a textbox.
33. Write a program to demonstrate Try/except/else.
34. Write a program to demonstrate try/finally and with/as.
35. Statistics using Python
36. Linear combination of vectors and Computation of determinant, rank of a matrix
37. Lower - Upper Decomposition of vectors
38. Gauss-Seidel Method
39. Solve Systems of Linear Equations in Python
40. Eigenvalues and eigenvectors in Python
41. Generation of basic sequences using Python
42. Spectral analysis of signals.
45. Sampling of continuous-time signals

Teaching-Learning Process Pedagogy: Chalk and Talk

RBT Level: L1- L4



Total 30

Suggested activities: Case Study, Quiz, Coding Task, Group Task, Coding Challenge, Mini project/content
beyond syllabus

Evaluation Methods: Performance in Suggested day to day activities, Model practical and End Semester
Examinations.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain the basic concepts, syntax, and data structures of Python programming

CO2: Apply decision-making, looping, and functions to design efficient Python programs

CO3: Implement Object-Oriented Programming concepts such as classes, inheritance, and
overloading in Python

CO4: Use Python modules and packages for file operations, debugging, and modular program
design.

CO5: Apply data analysis and visualization techniques using NumPy, Pandas, and Matplotlib for
real-world problems.

Text Books:
T1: Allen B. Downey – Think Python: How to Think Like a Computer Scientist, 2nd Edition,

O’Reilly Publications.
T2: Reema Thareja – Python Programming: Using Problem Solving Approach, Oxford University

Press.
References
R1: Reema Thareja, “Python Programming - Using Problem Solving Approach”, Oxford Press, 1st

Edition, 2017
R2: Larry Lutz, “Python for Beginners: Step-By-Step Guide to Learning Python Programming”,

CreateSpac Independent Publishing Platform, First edition, 2018
R3: Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition
R4: Qingkai Kong, Timmy Siauw and Alexandre M. Bayen, “Python Programming and Numerical

Methods”, Elsevier Academic Press, 2021
R5: Fatos Tunay Yarman Vural, and Emre Akbas, “Signals and Systems: Theory and Practical

Explorations with Python”, John Wiley, 2024

Web links and Video Lectures (e-Resources):
1. http://vlabs.iitkgp.ernet.in/se/
2. http://vlabs.iitb.ac.in/vlabs-dev/labs/dblab/index.php
3. https://python-iitk.vlabs.ac.in
4. http://vlabs.iitkgp.ernet.in/se/
5. http://vlabs.iitb.ac.in/vlabs-dev/labs/dblab/index.php
6.      https://python-iitk.vlabs.ac.in

http://vlabs.iitkgp.ernet.in/se/
http://vlabs.iitb.ac.in/vlabs-dev/labs/dblab/index.php
https://python-iitk.vlabs.ac.in/
http://vlabs.iitkgp.ernet.in/se/
http://vlabs.iitb.ac.in/vlabs-dev/labs/dblab/index.php


CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 2 - - 1 - - - 1 - 1 2 1 1
2 3 3 2 1 2 - - 1 1 - 1 3 2 1
3 3 3 2 2 3 - - 1 1 - 1 3 2 2
4 3 3 3 2 3 - - 2 1 - 1 3 3 2
5 3 3 2 3 3 - - 1 1 - 2 3 3 3

AVG 3 3 3 3 3 - - 2 2 1 2 2 1 1
1 – “Low”, 2 – “Medium”, 3 – “High”, – “No correlations”

https://python-iitk.vlabs.ac.in/


ELECTROMAGNETIC THEORY

Course Code 24EE301 Course Type THEORY
Course Offered to EEE, ECE & ACT
Total Teaching Periods 45 L:T:P 2:1:0 Credits 3

Handled by ECE Assessment Methods
IAT ESE

40 Marks 60 Marks
Prerequisite : Basic understanding of Engineering Mathematics (vector calculus), Physics (electricity
and magnetism), and fundamentals of electrical circuits.

Course Objectives: To impart the knowledge of

1. Vector algebra and coordinate systems used in electromagnetic field analysis.
2. Electrostatic fields, electric potential, capacitance, and boundary value problems.
3. Magnetic field concepts, magnetic materials, and inductance in electromagnetic systems.
4. Maxwell’s equations and electromagnetic wave propagation principles.
5. Electromagnetic wave behavior in different media including reflection, refraction, and transmission.

Unit: I VECTOR ALGEBRA 9

Electromagnetic model - Units and constants - Review of vector algebra – Rectangular - cylindrical and
spherical coordinate systems - Line, surface and volume integrals - Gradient of a scalar field, Divergence
of a vector field - Divergence theorem - Curl of a vector field - Stoke's theorem - Null identities -
Helmholtz's theorem - Verify theorems for different path - surface and volume.
PRACTICALS:

1. Graphical Representation and interpretation of fields (using Mathematical Development Tool)
2. Computation, graphical representation and interpretation of Vector addition, subtraction,

multiplication
3. Dot product and cross product in 2-D and 3-D Gradient fields Divergence fields Curl fields.

Teaching-Learning Process Pedagogy: Lecture, Peer Learning.

RBT Level: Theory: L1,L2,L3 Practical: L4

Unit: II ELECTROSTATICS 9

Electric field - Coulomb's law - Gauss's law and applications - Electric potential - Conductors and
Dielectrics in static electric field - Electric flux density and dielectric constant - Boundary conditions,
Electrostatics boundary value problems - Capacitance - Parallel, cylindrical - spherical capacitors and
two wire transmission line - Electrostatic energy and energy density - Poisson's and Laplace's equations
- Uniqueness of electrostatic solutions - Current density and Ohm's law - Electromotive force and
Kirchhoff's voltage law - Equation of continuity and Kirchhoff's current law



PRACTICALS:
Computation of Electric (E) and Magnetic (H) fields (using FEM packages) Problem formulation
and Concepts of Finite Element method.

1. Simulate and plot electric field vectors from single and system of charges.
2. Computation of Electric field intensity, voltage distribution and capacitance in Parallel plate

capacitor with Single dielectric, Two dielectrics ,Two dielectrics with different angles of interface
3.Computation of Electric field intensity, voltage distribution and capacitance in Coaxial Cable With
Single dielectric and Two dielectrics

Teaching-Learning Process Pedagogy: Lecture, NPTEL videos.

RBT Level: Theory: L1,L2,L3 Practical: L4

Unit: III MAGNETIC FIELD 9

Lorentz force equation - Ampere's law - Vector magnetic potential - Biot-Savart law and applications, -
Magnetic field intensity - Calculation of magnetic field intensity for various current distributions -
Magnetic circuits – Torque – force between two current carrying wires - Behaviour of magnetic materials
- Boundary conditions - Faraday's law, Displacement current – Self and mutual inductance- Inductance
due solenoid, toroid, coaxial cable and two wire transmission lines - magnetic energy and energy density.
PRACTICALS:

1. Computation of Magnetic field intensity,
2. Computation of Force between two current carrying conductors
3. Computation of Inductance due to Circular conductor, ring, and Solenoid, coaxial cable.
4.

Teaching-Learning Process Pedagogy: Lecture, PPT, YouTube videos,

RBT Level: Theory: L1,L2,L3 Practical: L4

Unit: IV MAXWELL`S EQUATION AND TRAVELLING WAVES 9

Conduction and Displacement Current - Maxwell equations in Point form and integral form for free
space, harmonically varying fields, steady fields and static case – Relation between circuit theory and
field theory - Wave equations and solutions, Time-harmonic fields - Observing the Phenomenon of wave
propagation with the aid of Maxwell's equations - Electromagnetic power flow - Poynting Theorem and
Poynting vector.

Teaching-Learning Process Pedagogy: PPT, YouTube videos

RBT Level: L1-L3

Unit: V NANOMATERIALS 9

Wave Propagation in lossy dielectric – Plane wave in lossless dielectric, free space and good conductors
- Characteristics of plane waves – Reflection and Refraction – Normal and Oblique incidence - Normal
incidence at a plane conducting boundary, Normal incidence at a plane dielectric boundary – Total
Internal reflection and Brewster angle.

Teaching-Learning Process Pedagogy: PPT, YouTube videos

RBT Level: Theory: L1,L2,L3



Total 45

Suggested Activities :Tutorials, Seminar, Quiz / MCQ (Gate related questions), Peer learning, Group
discussion, case study

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Analyze electromagnetic fields using vector operations and theorems.

CO2: Ability to solve and interpret electrostatic field, capacitance, and current continuity problems
using basic laws and equations

CO3: Apply magnetic field laws and inductance concepts to analyze forces, energy, and behavior of
magnetic materials

CO4: Analyze electromagnetic waves and compute power flow using Maxwell’s equations

CO5: Analyze and predict electromagnetic wave behavior such as reflection, refraction, and
transmission at boundaries.

Text Books:
T1: K A Gangadhar and PM Ramanathan, “Electromagnetic Field Theory” 16th Edition,2015,

Khanna Publishers, New Delhi.
T2: M.N.O.Sadiku and S.V. Kulkarni, Principles of Electromagnetics, 6th edition 2021., Oxford

University Press(Asian Edition).
References
R1: W.H. Hayt and J.A. Buck, Engineering electromagnetics, 7th ed., McGraw-Hill (India), 2006
R2: Edward C. Jordan & Keith G. Balmain,Electromagnetic waves and Radiating Systems, Second

Edition, Prentice-Hall Electrical Engineering Series, 2012.
R3: Dr.J.P.Tiwari. “Engineering Electromagnetics” 2nd Edition. 2009. Khanna Publishers, New

Delhi
Web links and Video Lectures (e-Resources):

1. https://www.vlab.co.in
2. https://nptel.ac.in/courses/108106073
3. https://nptel.ac.in/courses/115101005
4. https://www.youtube.com/watch?v=aaWG_6WCkTA
5. https://www.youtube.com/watch?v=2WiMeh1Dxl8

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 2 2 – – – – – – – 1 3 2 3
2 3 2 2 – – – – – – – 1 3 3 2
3 3 2 2 – – – – – – – 1 3 3 2
4 3 2 2 – – – – – – – 1 3 2 2
5 3 2 2 – – – – – – – 1 3 3 2

AVG 3 2 2 – – – – – – – 1 3 2 3

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

http://www.vlab.co.in/
https://nptel.ac.in/courses/108106073
https://nptel.ac.in/courses/115101005
https://www.youtube.com/watch?v=aaWG_6WCkTA


STATISTICS, PROBABILITY AND LINEAR ALGEBRA

Course Code 24MA413 Course Type INTEGRATED
Course Offered to EEE,CIVIL & MECH
Total Teaching Periods 75 L:T:P 2:1:2 Credits 4

Handled by Mathematics Assessment Methods IAT ESE
50 Marks 50 Marks

Prerequisite: Basic knowledge of probability, statistics, and matrix algebra.

Course Objectives: To impart knowledge on

1. Sampling distributions and hypothesis testing methods used in statistical analysis.

2. Design of experiments and analysis of variance techniques.
3. Probability theory and one-dimensional random variables with standard distributions.
4. Joint distributions, correlation, regression, and two-dimensional random variables.
5. Vector spaces, linear transformations, and eigenvalues/eigenvectors in linear algebra.

Unit: I TESTING OF HYPOTHESIS 15

Sampling distributions – Test for Single Mean and difference of two means (Large and small samples)
– Tests for Single Variance and Equality of Variances - F -Test - Chi-square test for Goodness of fit- Test
of Independent Attributes.
PRACTICALS:

1. Perform Z-test for single mean and difference of means.
2. Perform F-test for equality of variances.
3. Perform Chi-square goodness of fit test and test of independent attributes.

Teaching-Learning Process Pedagogy: Lecture , NPTEL Videos

RBT Level: L1- L3

Unit: II DESIGN OF EXPERIMENTS 15

One-way classifications (Completely randomized design) two-way classifications (Randomized block
design) and three-way classifications (Latin square design).

PRACTICALS:
1. Compute the treatment means and block means in randomized block design.
2. Analyze data using two-way classification by computing row and column means.
3. Compute the grand mean for data arranged in a Latin square design.

Teaching-Learning Process Pedagogy: Lecture , NPTEL Videos

RBT Level: L1- L3



Unit: III ONE DIMENSIONAL RANDOM VARIABLES 15

Random Variables — Moments — Moment generating function — Discrete Random Variables:
Binomial, Poisson and Geometric Distributions—Continuous RandomVariables: Uniform, Exponential
and Normal Distributions.

PRACTICALS:
1.Compute the PMF of a Binomial, Geometric and Poisson Distributions.
2.Compute and plot the PDF of a Uniform, Exponential and Normal Distributions.
3.Compute the mean and variance of a Binomial, Geometric and Poisson Distributions.

Teaching-Learning Process Pedagogy: Lecture Method, PPT

RBT Level: L1- L3

Unit: IV TWO-DIMENSIONAL RANDOM VARIABLES 15

Joint distributions —JPMF and JPDF - Marginal and conditional distributions — Covariance —
Correlation coefficient and regression.

PRACTICALS:
1. Find the marginal distribution from joint distributions.
2. Compute conditional probability distributions.
3. Compute the covariance and correlation.

Teaching-Learning Process Pedagogy: Lecture Method, PPT

RBT Level: L1- L3

Unit: V LINEAR ALGEBRA 15

Vector Spaces- Subspaces- Linear Transformation – Null space, Range space - dimension theorem -
Matrix and representation of Linear Transformation – Eigen values Eigen vectors of linear
transformation.
PRACTICALS:

1. Find the image, null space and range space of a vector under a linear transformation.
2. Compute the eigenvectors corresponding to the eigenvalues of a matrix and also find its

characteristic polynomial.
3. Find the matrix representation of a linear transformation and verify the Rank-Nullity Theorem for

a given matrix.

Teaching-Learning Process Pedagogy: Lecture Method, NPTEL Videos

RBT Level: L1- L3

Total 75



Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Apply sampling distributions and perform hypothesis testing for means, variances, and attributes
CO2: Analyze experimental data using CRD, RBD, and Latin Square Design.

CO3: Apply one-dimensional random variable concepts and standard probability distributions to
compute statistical measures.

CO4: Evaluate joint probability distributions and analyze relationships using covariance, correlation,
and regression techniques.

CO5: Apply linear algebra concepts including vector spaces, linear transformations, eigenvalues,
eigenvectors, and verify the Rank–Nullity theorem using computational tools.

Text Books:
T1: Grewal, B.S., “Higher Engineering Mathematics”, 42nd Edition, Khanna Publishers, New Delhi,

2020.
T2: Gilbert Strang, “Introduction to Linear Algebra”, 6th Edition, Wellesley–Cambridge Press, 2023
T3: Montgomery, D.C., “Design and Analysis of Experiments”, 9th Edition, Wiley, 2017.
T4: Lehmann, E.L. and Romano, J.P., “Testing Statistical Hypotheses”, 3rd Edition, Springer, 2005.
References
R1: Bernard Kolman and David R. Hill, “Introductory Linear Algebra”, Pearson Education, New

Delhi, 2010.
R2: Gerald, C.F. and Wheatley, P.O., “Applied Numerical Analysis”, 7th Edition, Pearson

Education, 2004.
R3: Kumaresan, S., “Linear Algebra – A Geometric Approach”, PHI Learning, New Delhi, 2010.
R4: Lipschutz, S., Schaum’s Outline of Linear Algebra, McGraw-Hill, New York, 1989.
Web links and Video Lectures (e-Resources):

1. https://nptel.ac.in/courses/111105090
2. https://nptel.ac.in/courses/111102112
3. https://nptel.ac.in/courses/111102160
4. https://nptel.ac.in/courses/111101115
5. https://nptel.ac.in/courses/111106415

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 – 2 2 – – – – – 1 3 3 1 2
2 3 2 2 2 – – – – – 1 3 2 3 2
3 2 – 2 2 – – – – – 1 2 3 1 2
4 3 – 2 2 – – – – – 1 3 3 2 2
5 3 2 2 3 – – – – 2 1 3 3 1 3

AVG 3 – 2 2 – – – – – 1 3 3 1 2

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://nptel.ac.in/courses/111105090
https://nptel.ac.in/courses/111102112
https://nptel.ac.in/courses/111102160
https://nptel.ac.in/courses/111101115
https://nptel.ac.in/courses/111106415






http://www.vlab.co.in/
http://www.digimat.in/nptel/courses/video/117102059/L08.html
https://youtu.be/CYZrDR5YiOY?feature=shared
https://youtu.be/jXWo9BXK4Vw?feature=shared
https://youtu.be/_gopb4vshnk?feature=shared
https://youtu.be/Ce-qQ_jB6Dc?feature=shared


DIGITAL SIGNAL PROCESSING

Course Code 24AC413 Course Type INTEGRATED
Course Offered to ECE & ACT
Total Teaching Periods 75 L:T:P 2:1:2 Credits 4

Handled by ECE Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite : Basic understanding of Signals and Systems, Digital Signal Processing fundamentals,
and C programming.

Course Objectives: To impart knowledge of

1. DSP architecture, number formats, and programming concepts used in digital signal processors.
2. Design and implementation of Infinite Impulse Response (IIR) digital filters.
3. Design and implementation of Finite Impulse Response (FIR) digital filters using various

techniques.
4. Finite word length effects and their impact on digital signal processing systems.

5. Applications of DSP such as multirate signal processing, filter banks, and adaptive noise
cancellation.

Unit: I DSP ARCHITECTURE AND PROGRAMMING 24

DSP functionalities - DSP architecture – circular buffering - Fixed point format, Floating point Format,
IEEE Floating point formats - TMS320C5X and TMS320C6X architecture principles – Programming
– Application examples.

PRACTICALS:
1. Perform MAC (Add, Sub, Multiply, Divide & Logical) operation using various addressing modes.
2. Sorting Technique (Median, Min and Max values)
3. Fibonacci Series and Factorial of a given number
4. Matrix Operation
5. Serial Communication, ADC & DAC Interfacing
6. Timer and Interrupt Handling.
7. Signal Sampling and Reconstruction
8. Generation of elementary signals and noise.
9. Convolution and Correlation between two sequences.
10.Computation of DFT and FFT

Teaching-Learning Process
Pedagogy: Lecture

RBT Level: Theory: L1, L2, L3, Practical: L4

Unit: II INFINITE IMPULSE RESPONSE FILTER 12

Characteristics of practical frequency selective filters, characteristics of commonly used analog filters -
Butterworth filters and Chebyshev filters - Design of IIR filters from analog filters (LPF, HPF, BPF,
BRF) Impulse invariance method- Bilinear transformation method - Frequency transformation in the
analog domain.



PRACTICALS:
IIR filter implementation ( LPF / HPF / BPF /BSF )

Teaching-Learning Process
Pedagogy: Lecture

RBT Level: Theory: L1, L2, L3, Practical: L4

Unit: III FINITE IMPULSE RESPONSE FILTER 12

Design of FIR filters - symmetric and Anti-symmetric FIR filters - Design of linear phase FIR filters using
Fourier series method S FIR filter design using windows (Rectangular, Hamming and Hanning window)-
Frequency sampling method-FIR filter structures - linear phase structure.
PRACTICALS:
FIR filter implementation (LPF / HPF / BPF / BSF)

Teaching-Learning Process Pedagogy: Lecture

RBT Level: Theory: L1, L2, L3, Practical: L4

Unit: IV FINITE WORD LENGTH EFFECT 9

Fixed point and floating point number representation - ADC - quantization - truncation and rounding -
quantization noise - input / output quantization -coefficient quantization error - product quantization
error - overflow error -limit cycle oscillations due to product quantization and summation - scaling to
prevent overflow

Teaching-Learning Process Pedagogy: Lecture

RBT Level: Theory L1, L3, L3

Unit: V APPLICATIONS OF DSP 18

Introduction - Decimation by a factor D - Interpolation by a factor I - Sampling rate conversion by a
rational factor I/D- Applications of Multirate signal Processing - Digital filter bank - Sub-band coding
of speech signals - Quadrature Mirror Filter – Adaptive Noise Cancellation.

PRACTICALS:
1. Decimation and Interpolation.
2. Adaptive Noise Cancellation.
3. Real time Audio Processing.
4. Digital Oscillator and Digital PLL implementation.

Teaching-Learning Process Pedagogy: Lecture

RBT Level: Theory : L1, L2, L3 Practical: L4

Total 75



Suggested Activities :Tutorials, Seminar, Quiz / MCQ (Gate related questions), Peer learning, Group
discussion, case study

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain DSP processor architecture and implement basic DSP operations using DSP processors

CO2: Design IIR Filter for given specification and obtain their impulse response

CO3: Design FIR Filter for given specification and obtain their impulse response.

CO4: Examine and analyze finite word length effects in digital signal processing systems.

CO5: Apply DSP techniques to practical applications such as multirate processing,
decimation/interpolation, adaptive noise cancellation, and real-time audio processing

Text Books:
T1: Salivahanan R, Digital Signal Processing, McGraw Hill Publishing, 2019, 4th edition.
T2: Proakis J G and Manolakis D G, “Digital Signal Processing”, Pearson Education India.
T3: Phil Lapsley, Jeff Bier, et al “DSP Processor Fundamentals: Architectures and Features”. Wiley

India Pvt Ltd 2009
T4: Keshab K. Parhi. VLSI Digital Signal Processing Systems, Wiley-Inter Sciences, 1999.9
References
R1: Emmanuel C. Ifeachor & Barrie W. Jervis, Digital Signal Processing: A Practical Approach,

Pearson Education India, 2nd Edition (2014).
R2: Alan V. Oppenheim & Ronald W. Schafer, Discrete-Time Signal Processing, Prentice Hall,

3rd Edition (2009; updated with a 2021 ISBN: 978-0137549771)
R3: De Fatta D J, Lucas J G and Hodgkiss W S, “Digital Signal Processing”, J Wiley and Sons,

Singapore, 1988.
R4: Sanjit K. Mitra, Digital Signal Processing, Tata McGraw-Hill (India).

Web links and Video Lectures (e-Resources):
1. https://www.vlab.co.in/
2. https://www.slideshare.net/laxmikantprmceam/dsp-processor
3. https://vemu.org/uploads/ppt/15_02_2023_97755708.pdf
4. https://nptel.ac.in/courses/108106151
5. https://nptel.ac.in/courses/117102060

http://www.vlab.co.in/
https://vemu.org/uploads/ppt/15_02_2023_97755708.pdf
https://nptel.ac.in/courses/108106151
https://nptel.ac.in/courses/117102060


CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1PSO2 PSO3
1 3 2 2 – – – – – – – 1 3 2 3
2 3 3 2 – – – – – – – 1 3 2 2
3 3 3 2 – – – – – – – 1 3 2 2
4 3 2 3 – – – – – – – 1 3 2 2
5 3 2 2 – – – – – – – 1 2 3 2

AVG 3 2 2 – – – – – – – 1 3 2 3

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations



IDEA TO PRODUCT

Course Code 24PC411 Course Type INTEGRATED
Course Offered to Common to ECE, EEE, MECH & CIVIL

Total Teaching Periods 45 L:T:P 1:0:2 Credits 2

Handled by MECH Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite: Basic knowledge of engineering graphics and design concepts.

Course Objectives: To provide knowledge of

1. Global trends, product development concepts, methodologies, and product life cycle used in modern
product development.

2. Rapid prototyping techniques, tools, and methods used for mechanical and electronic prototype
development.

3. Industrial design principles including sketching, CAD modeling, product visualization, and reverse
engineering strategies.

4. UI/UX design principles, human factors, information architecture, and design practices for digital
products.

5. Application development concepts including SDLC, web and mobile technologies, databases, APIs,
cloud services, and deployment of applications.

Module: I BASICS OF PRODUCT DEVELOPMENT 6

Global Trends Analysis and Product decision - Social Trends - Technical Trends- Economical Trends -
Environmental Trends - Political/Policy Trends - Introduction to Product Development Methodologies
and Management - Overview of Products and Services - Types of Product Development - Overview of
Product Development methodologies - Product Life Cycle – Product Development Planning and
Management.

Teaching-Learning Process Pedagogy: Chalk and Talk

RBT Level: L1- L4

Module: II RAPID PROTOTYPING 6

Need for prototyping - Domains in prototyping - Difference between actual manufacturing and
prototyping - Rapid prototyping methods - Tools used in different domains.
Mechanical Prototyping: 3D Printing and classification - Laser Cutting and engraving - RD Works –
Additive manufacturing.
Electronic Prototyping: Basics of electronic circuit design - - Working with simulation tool - simple
PCB design with EDA.
Teaching-Learning Process Pedagogy: Chalk and Talk, PPT

RBT Level: L1- L4



Module: III INDUSTRIAL DESIGN 6

Introduction to Industrial Design - Points, lines, and planes - Sketching and concept generation - Sketch
to CAD - Introduction to CAD tools - Types of 3D modeling - Basic 3D Modeling Tools - Part creation
– Assembly - Product design and rendering basics – Dimensioning & Tolerance – Basics of reverse
Engineering and its strategies

Teaching-Learning Process Pedagogy: Chalk and Talk, PPT

RBT Level: L1- L4

Module: IV UI / UX 6

Fundamental concepts in UI & UX - Tools - Fundamentals of design principles - Psychology and Human
Factors for User Interface Design - Layout and composition for Web, Mobile and Devices - Typography
- Information architecture - Color theory - Design process flow, wireframes, best practices in the industry
-User engagement ethics - Design alternatives

Teaching-Learning Process Pedagogy: Chalk and Talk, PPT

RBT Level: L1- L4

Module: V APP DEVELOPMENT 6

SDLC - Introduction to App Development - Types of Apps - web Development -understanding Stack -
Frontend - backend - Working with Databases - Introduction to API - Introduction to Cloud services -
Cloud environment Setup- Reading and writing data to cloud - Embedding ML models to Apps -
Deploying application

Important Note :

It is considered as a lab, observation is to be submitted every week starting from block diagram,
Design, Circuit Diagram, Simulation Results, Implementation results and Analysis. Finally, a Report is
to be submitted for the System Design, End Semester Exam is a Demo.

The main objective of this laboratory is to understand and apply the principles and concepts in
Product Design for Innovative Product with hands on training. Each student group (not more than three)
have to develop digital and physical prototype models of a new product / existing product with enhanced
feature.

The fabricated models (For Mech & Civil students ) may be in the form of RP models, clay
models, sheet metal models or cardboard models etc. The design and development of the product will
be reviewed in two stages for awarding internal marks. The end semester examination mark will be
based on the project report (Introduction; Literature survey;Methodology; Simulation; Experimentation;
Analysis and Discussion; and Conclusion) and their demonstration followed by oral examination of
their new product by internal examiner.



S.No ECE, EEE, ACT & VLSI Design Mech & Civil
1 VLSI Subsystem Design Automotive / Aerospace

2 Embedded System Design Medical components.

3 IoT based System Design Industrial components

4 AI based System Design Machining / Forming

5 Energy Innovative Design Casting tool, fixtures, & supplementary components.

6 Power / Industrial Electronics Consumer products

Teaching-Learning Process Pedagogy: Lecture Method, PPT

RBT Level: L1-L4

Total 75

Suggested Activities: Case Study, Quiz, Group Task, Review of GATE questions

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain global trends, product development concepts, methodologies, and the product life cycle
involved in product development.

CO2: Apply rapid prototyping techniques and tools to develop mechanical and electronic prototypes.

CO3: Develop basic industrial product designs using sketching, CAD modeling, assembly, and
rendering techniques.

CO4: Design user interfaces by applying UI/UX principles, design elements, and human–computer
interaction concepts

CO5: Develop and deploy basic applications by applying software development concepts, databases,
APIs, and cloud services for product implementation

Text Books:
T1: Product Design and Development, McGraw-Hill Education, 6th Edition
T2: Engineering Design: A Project-Based Introduction, John Wiley & Sons, 4th Edition.

References
R1: The Design of Everyday Things, Basic Books, Revised and Expanded Edition.

R2: Rapid Prototyping: Principles and Applications, World Scientific Publishing.

R3: Sketching: Drawing Techniques for Product Designers, BIS Publishers.



Web links and Video Lectures (e-Resources):
1.https://www.adobe.com/products/xd/learn/get-star ted.html
2. https://developer.android.com/guide
3. https://help.autodesk.com/view/fusion360/ENU/courses/
4. https://help.prusa3d.com/en/categor y/prusaslicer_204

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 2 2 1 1 1 – – – 1 1 1 2 1 1
2 2 2 2 2 3 – – 1 1 1 1 2 2 2
3 2 2 3 2 3 – – 1 1 1 1 3 2 2
4 1 2 2 1 2 – – 2 2 1 1 2 2 2
5 2 2 3 2 3 – – 1 2 2 1 3 3 3

AVG 2 2 1 1 1 – – – 1 1 1 2 1 1

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://help.prusa3d.com/en/categor%20y/prusaslicer_204


MICROCONTROLLER AND INTERFACING

Course Code 24EC412 Course Type INTEGRATED
Course Offered to ECE, ACT , VLSI & EEE
Total Teaching Periods 75 L:T:P 3:0:2 Credits 4

Handled by ECE Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite: Basic understanding of digital electronics, microprocessor fundamentals, and
programming in C.

Course Objectives: To impart the knowledge of

1. Microcontroller architecture and programming concepts using the 8051 microcontroller.
2. PIC microcontroller architecture, peripherals, and embedded programming techniques.
3. ARM Cortex-M microcontroller architecture and programming for embedded applications
4. Interfacing techniques for sensors, actuators, and peripheral devices in embedded systems.
5. Modern embedded platforms such as Arduino and Raspberry Pi for developing IoT and real-time

applications.
Unit: I 8051 MICROCONTROLLER 15

Introduction to microcontrollers and embedded systems – 8051 architecture and block diagram – Pin
configuration and functional description – Memory organization: Program memory, Data memory, SFRs
– I/O ports and port programming – Timers and counters – Serial communication – Interrupts and interrupt
handling – Instruction set and addressing modes – Programming 8051 using Embedded C.
PRACTICALS :

1. Programming using arithmetic, logical and bit manipulation instructions of 8051
2. Configuring and programming Timer and Interrupts in 8051 microcontrollers

Teaching-Learning Process Pedagogy: Lecture, Peer Learning.

RBT Level: Theory: L1,L2,L3 Practical: L4

Unit: II PIC MICROCONTROLLER 15

Overview of PIC microcontroller family – Harvard architecture and RISC features – PIC16F/18F
architecture – Memory organization and register set – I/O port programming – Timers and CCP modules
– ADC and PWM– Interrupt system – PIC instruction set – Programming using Embedded C andMPLAB
PRACTICALS:

1. Simple Programming Using PIC Microcontroller (LCD interfacing, Switch interfacing, ADC
interfacing)

Teaching-Learning Process Pedagogy: Lecture, NPTEL videos.

RBT Level: Theory: L1,L2,L3 Practical: L4



Unit: III ARM MICROCONTROLLER ( CORTEX-M SERIES 15

Introduction to ARM architecture and evolution – ARM Cortex-M0/M3/M4 overview – Register set and
memory map – Exception and interrupt handling (NVIC) – GPIO programming – Timers and SysTick –
Serial interfaces: UART, SPI, I2C – Power management and low-power modes – Introduction to CMSIS
– Embedded C programming for ARM
PRACTICALS:

1. Simple Programming using ARM Processor
2. Interfacing LED, LCD, Switch and 4x4 Keypad with ARM processor.
3. Interfacing Sensor and Actuator with ARM processor

Teaching-Learning Process Pedagogy: Lecture, PPT, YouTube videos.

RBT Level: Theory:L1,L2,L3 Practical: L4

Unit: IV INTERFACING DEVICES AND PERIPHERALS 15

Interfacing concepts and standards – LED, switch and relay interfacing – Seven-segment and LCD
interfacing – Keypad interfacing – ADC and DAC interfacing – Sensor interfacing (temperature,
proximity, IR) – Motor interfacing (DC, stepper, servo) – Communication interface devices – Case study:
Embedded monitoring and control system.
PRACTICAL:

1. Temperature Control System
2. Stepper motor Control
3. DC Motor with Speed Control using PWM

Memory Interfacing
Teaching-Learning Process Pedagogy: PPT, YouTube videos

RBT Level: Theory:L1,L2,L3 Practical: L4

Unit: V ARDUINO AND RASPBERRY Pi 15

Part A: Arduino
Arduino architecture and variants – ATMEGA vs ARM-based Arduino boards – Arduino IDE and
program structure – Digital and analog I/O programming – Sensor and actuator interfacing – Serial
communication and libraries
Part B: Raspberry Pi
Raspberry Pi architecture and SoC – ARM processor overview – GPIO programming – Interfacing
sensors and displays – Linux OS basics – Python programming introduction – Arduino vs Raspberry Pi
comparison
PRACTICAL:

1. Introduction to Arduino platform and programming
2. Introduction to Raspberry PI platform and python programming.
3. Interfacing sensors with Raspberry PI.
4. Communicate between Arduino and Raspberry PI using any wireless medium.
5. Setup a cloud platform to log the data.
6. Log Data using Raspberry PI and upload to the cloud platform



Teaching-Learning Process Pedagogy: PPT, YouTube videos

RBT Level: Theory:L1,L2,L3 Practical: L4

Total 75

Suggested Activities : Gate questions, Tutorial, Mini project, case study

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain the internal architecture and functional blocks of a microcontroller.

CO2: Develop assembly/C programs using appropriate instruction sets and addressing modes

CO3: Interface peripheral devices with microcontrollers for real-time applications.

CO4: Utilize timers, interrupts, and communication protocols in embedded systems.

CO5: Design microcontroller-based systems to solve practical engineering problems.

Text Books:
T1: Raj Kamal “Embedded Systems- Architecture, Programming and Design” 3rd Edition McGraw

Hill,– 1 July 2017

T2: Mohamed Ali Mazidi, Janice Gillispie Mazidi, Rolin Mc Kinlay, “The 8051 Microcontroller and
Embedded Systems: Using Assembly and C”, Second Edition, Pearson education, 2011.

T3: Joseph Yiu “The Definitive Guide to ARM® Cortex®-M3 and Cortex®-M4 Processors”3rd
Edition Newnes (Elsevier) 2013

T4: Kenneth J Ayala, “The 8051 Microcontroller – Architecture, Programming and Applications”,
Penram International Publications, India, 2016.

T5: Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro, “IoT
Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of Things”,
CISCO Press, 2017.

T6: Andrew N. Sloss, Dominic Symes, Chris Wright, “ARM Systems Developer’s Guide- Designing
& Optimizing System Software”, 2008, Elsevier

References
R1: Krishna Kant, “Micro-processors & Micro-controllers”, Prentice Hall of India, 2007.
R2: Simon Monk “Raspberry Pi Cookbook: Software and Hardware Problems and Solutions”,

Second Edition Shroff publishers 2015
R3: Jonathan W. Valvano “Embedded Systems: Introduction to ARM® Cortex-M Microcontrollers”

2nd Edition Cengage Learning 2014
R4: Arshdeep Bahga, Vijay Madisetti, “Internet of Things – A hands-on approach”, Universities

Press, 2015



Web links and Video Lectures (e-Resources):
1. https://nptel.ac.in/courses/108103157
2. https://nptel.ac.in/courses/108105102
3. https://youtu.be/rDvLaOe5_Ws
4. https://www.google.com/search?q=arduino+nptel+course&rlz=1C1CHBF_enIN1188IN1188&
5. https://www.youtube.com/watch?v=YGcQONNIQB4
6. https://www.youtube.com/watch?v=fJWR7dBuc18

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3
1 3 2 1 – – – – – – – 1 3 2 1
2 3 3 2 – – – – – – – 1 3 3 2
3 3 3 2 – – – – – – – 1 3 3 2
4 3 2 2 – – – – – – – 1 3 2 2
5 3 3 2 – – – – – – – 1 3 3 3

AVG 3 2 1 – – – – – – – 1 3 2 1

‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://nptel.ac.in/courses/108103157
https://nptel.ac.in/courses/108105102
https://www.google.com/search?q=arduino+nptel+course&rlz=1C1CHBF_enIN1188IN1188&
https://www.youtube.com/watch?v=YGcQONNIQB4
https://www.youtube.com/watch?v=fJWR7dBuc18


NETWORKS AND SECURITY

Course Code 24AC413 Course Type INTEGRATED
Course Offered to ACT
Total Teaching Periods 75 L:T:P 3:0:2 Credits 4

Handled by ECE Assessment Methods
IAT ESE

50 Marks 50 Marks
Prerequisite : Basic knowledge of computer organization and digital communication concepts.

Course Objectives: To import the knowledge of

1. Computer network fundamentals, network models, addressing schemes, and data link layer
protocols used in communication networks.

2. Network layer concepts including IPv4 and IPv6 addressing, routing mechanisms, and routing
algorithms used for packet forwarding.

3. Transport and application layer protocols such as TCP, UDP, congestion control techniques, and
client–server communication models.

4. Network security principles including cryptography, encryption techniques, hash functions, digital
signatures, and secure communication mechanisms.

5. Hardware security threats, side-channel attacks, countermeasures, and emerging technologies such
as blockchain technology in secure computing environments.

Unit: I NETWORK MODELS AND DATALINK LAYER 12

Overview of Networks and its Attributes – Network Models – OSI, TCP/IP, Addressing – Introduction
to Datalink Layer – Error Detection and Correction – Ethernet(802.3)- Wireless LAN – IEEE 802.11,
Bluetooth – Flow and Error Control Protocols – HDLC – PPP.

PRACTICALS:
1. Implement the Data Link Layer framing methods,

i) Bit stuffing, (ii) Character stuffing
2. Implementation of Error Detection / Correction Techniques

i) LRC, (ii) CRC, (iii) Hamming code

Teaching-Learning Process Pedagogy: Lecture, Peer Learning.

RBT Level: Theory: L1-L3 Practical: L4

Unit: II NETWORK LAYER PROTOCOLS 18
Network Layer – IPv4 Addressing – Network Layer Protocols(IP,ICMP and Mobile IP) Unicast and
Multicast Routing – Intradomain and Interdomain Routing Protocols – IPv6 Addresses – IPv6 – Datagram
Format - Transition from IPv4 to IPv6.



PRACTICALS:
1.Implementation of Stop and Wait, and Sliding Window Protocols
2. Implementation of Go back-N and Selective Repeat Protocols.
3. Implementation of Distance Vector Routing algorithm (Routing InformationProtocol)
(Bellman-Ford).
4.Implementation of Link State Routing algorithm (Open Shortest Path First)with 5 nodes
(Dijkstra's).

Teaching-Learning Process Pedagogy: Lecture, NPTEL videos.

RBT Level: Theory:L1-L3 Practical: L4

Unit: III TRANSPORT AND APPLICATION LAYERS 15

Transport Layer Protocols – UDP and TCP Connection and State Transition Diagram - Congestion
Control and Avoidance(DEC bit, RED)- QoS - Application Layer Paradigms – Client – Server
Programming – Domain Name System – World Wide Web, HTTP, Electronic Mail.

PRACTICALS:
Experiments using Tool Command Language

1. Implement and realize the Network Topology - Star, Bus and Ring using NS2.
2. Implement and perform the operation of CSMA/CD and CSMA/CA using NS2.

Teaching-Learning Process Pedagogy: Lecture, PPT, YouTube videos.

RBT Level: Theory:L1-L3 Practical: L4

Unit: IV NETWORK SECURITY 18

OSI Security Architecture – Attacks – Security Services and Mechanisms – Encryption –Advanced
Encryption Standard – Public Key Cryptosystems – RSA Algorithm – Hash Functions – Secure Hash
Algorithm – Digital Signature

PRACTICALS:
1.Data encryption and decryption using Data Encryption Standard algorithm.
2.Data encryption and decryption using RSA (Rivest, Shamir and Adleman) Algorithm

Teaching-Learning Process Pedagogy: PPT, YouTube videos
RBT Level: Theory:L1-L3 Practical: L4

Unit: V HARDWARE SECURITY 12

Introduction to hardware security, Hardware Trojans, Side – Channel Attacks – Physical Attacks and
Countermeasures – Design for Security. Introduction to Blockchain Technology.

PRACTICALS:
1.Implement Client Server model using FTP protocol.



Teaching-Learning Process Pedagogy: PPT, YouTube videos

RBT Level: Theory:L1-L3 Practical: L4

Total 75

Suggested Activities: Flipped classroom, Role Play, (Gate related questions), Case study,
Student presentations, Review of GATE questions.

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:

After successful completion of this course, the students should be able to

CO1: Explain network models, layers, and datalink layer functions including framing, flow
control, and error control

CO2: Categorize and analyze network layer protocols and routing algorithms for both IPv4 and
IPv6 networks.

CO3: Describe transport and application layer functions, implement client-server communication, and
evaluate congestion control and QoS mechanisms.

CO4: Evaluate network security mechanisms and implement cryptographic techniques including AES,
RSA, and hashing.

CO5: Discuss hardware security threats, including hardware Trojans and side-channel attacks, and
propose countermeasures.

Text Books:
T1: Behrouz.A.Forouzan, Data Communication and Networking, Fifth Edition, TMH, 2017.(Unit –

I,II,III)
T2: William Stallings, Cryptography and Network Security, Seventh Edition, Pearson

Education, 2017(Unit- IV)
T3: Bhunia Swarup, Hardware Security –A Hands On Approach,Morgan Kaufmann, First edition,

2018.(Unit – V).

References
R1: James.F.Kurose and Keith.W.Ross, Computer Networking – A Top – Down Approach,

Sixth Edition, Pearson, 2017.
R2: Doughlas .E.Comer, Computer Networks and Internets with Internet

Applications, Fourth Edition, Pearson Education, 2008.



Web links and Video Lectures (e-Resources):
1. https://www.vlab.co.in/
2. https://youtu.be/L28F1Oenyds?si=nJayokmlbegPCPY7
3. https://youtu.be/K4D8zOwVNro?si=PJ-KUTgy31WPORe8
4. http://www.digimat.in/nptel/courses/video/108101091/L01.html
5. https://youtu.be/WYKsYvLJ7HE?si=r__vdtX1rmdNveVb
6. https://youtu.be/clTA0pONnMs?si=ydnuasijgnV1IQUc

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3

1 3 2 2 – – – – – – – 1 3 1 1
2 3 3 2 – – – – – – – 1 3 2 1
3 3 3 2 – – – – – – – 1 3 2 1
4 3 2 2 – – – – – – – 1 2 3 1
5 3 2 2 – – – – – – – 1 1 2 3

AVG 3 2 2 – – – – – – – 1 3 1 1

1 – “Low”, 2 – “Medium”, 3 – “High”, – “No correlations”

http://www.vlab.co.in/
https://youtu.be/L28F1Oenyds?si=nJayokmlbegPCPY7
https://youtu.be/K4D8zOwVNro?si=PJ-KUTgy31WPORe8
https://youtu.be/WYKsYvLJ7HE?si=r__vdtX1rmdNveVb
https://youtu.be/clTA0pONnMs?si=ydnuasijgnV1IQUc


DISASTER MANAGEMENT

Course Code 24AE401 Course Type THEORY
Course Offered to Common to All
Total Teaching Periods 30 L:T:P 2:0:0 Credits 0

Handled by MECH Assessment Methods
IAT ESE

40 Marks 60 Marks
Prerequisite : Basic awareness of environmental and disaster-related issues.

Course Objectives: To provide knowledge of
1. The fundamental concepts of disasters, hazards, vulnerability, resilience, and risk.
2. Different types of disasters and their social, economic, environmental, and health impacts.
3. Disaster risk reduction strategies and the roles of institutions at local, state, and national levels.
4. The relationship between disasters, development activities, and climate change.
5. Disaster management practices using case studies, hazard assessment, and GIS-based technologies.

Unit: I INTRODUCTION TO DISASTERS 6
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters –
Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social,
economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste,
class, gender, age, location, disability - Global trends in disasters: urban disasters, pandemics, complex
emergencies, Climate change- Dos and Don’ts during various types of Disasters.

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: II APPROACHES TO DISASTER RISK REDUCTION (DRR) 6
Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR,
Structural- nonstructural measures, Roles and responsibilities of- community, Panchayati Raj Institutions
/ Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional Processes and
Framework at State and Central Level- State Disaster Management Authority(SDMA) – Early Warning
System – Advisories from Appropriate Agencies

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: III INTER-RELATIONSHIP BETWEEN DISASTERS AND DEVELOPMENT 6
Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams,
embankments, changes in Land-use etc.- Climate Change Adaptation- IPCC Scenario and Scenarios in the
context of India - Relevance of indigenous knowledge, appropriate technology and local resources.



Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: IV DISASTER RISK MANAGEMENT IN INDIA 6
Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter,
Health, Waste Management, Institutional arrangements (Mitigation, Response and Preparedness, Disaster
Management Act and Policy - Other related policies, plans, programmes and legislation – Role of GIS and
Information Technology Components in Preparedness, Risk Assessment, Response and Recovery Phases
of Disaster – Disaster Damage Assessment.

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: V DISASTER MANAGEMENT: APPLICATIONS AND CASE STUDIES 6
AND FIELDWORKS

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made
disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works
related to disaster management.

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Total 30
Suggested Activities : Case Study, Quiz, Assignment topics, Class Presentation

Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:
After successful completion of this course, the students should be able to

CO1: Explain the concepts of ethical management, managerial ethics, professional ethics, and social
responsibility.

CO2: Analyze ethical decision-making processes and apply ethical principles in crisis management
situations.

CO3: Evaluate stakeholder relationships and sustainability issues in ethical management. (L2, L3)

CO4: Analyze individual variables such as ethical awareness, judgment, courage, and emotions in
managerial decision-making.

CO5: Apply ethical management techniques and skills to resolve dilemmas and promote an ethical
organizational culture.



Text Books:
T1: Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, New

Delhi, 2011.
T2: Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers,

New Delhi, 2010.
T3: Singhal J.P. “Disaster Management”, Laxmi Publications, 2019. ISBN-10: 9380386427 ISBN-13: 978-

9380386423
T4: Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt. Ltd.,

2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361]
References
R1: Govt. of India: Disaster Management Act, Government of India, New Delhi, 2025
R2: Government of India, National Disaster Management Policy,2009.
Web links and Video Lectures (e-Resources):

1. https://www.youtube.com/watch?v=TB97oX7ANGo

2. https://www.youtube.com/watch?v=xA6_X74SYEk

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3

1 3 2 - - - 2 2 - 1 - 1 2 1 1
2 3 3 2 - 1 2 2 - 1 - 1 2 2 2
3 2 3 2 - - 3 3 - 1 - 1 2 2 3
4 3 3 2 2 2 3 3 - 1 - 1 3 3 3
5 2 3 3 3 3 3 3 2 2 1 2 3 3 3

AVG 3 3 2 - - 2 2 - 1 - 1 2 2 2
‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://www.youtube.com/watch?v=TB97oX7ANGo
https://www.youtube.com/watch?v=xA6_X74SYEk


INDUSTRIAL SAFETY

Course Code 24AU402 Course Type THEORY
Course Offered to Common to All
Total Teaching Periods 30 L:T:P 2:0:0 Credits -

Handled by MECH Assessment Methods
IAT ESE

40 Marks 60 Marks
Prerequisite : Basic knowledge of engineering workshop practices and mechanical equipment.

Course Objectives: To provide knowledge of
1. Industrial safety practices, accident causes, hazard control measures, fire prevention methods, and

safety regulations in industrial environments.
2. Maintenance engineering concepts, functions of maintenance departments, types of maintenance,

and maintenance cost considerations.
3. Wear and corrosion mechanisms and their prevention using suitable lubrication and protection

techniques.
4. Systematic fault tracing methods and diagnostic procedures used in mechanical and electrical

equipment.
5. Periodic inspection and preventive maintenance procedures for machine tools, pumps, compressors,

motors, and DG sets.

Unit: I INDUSTRIAL SAFETY 6
Accident, causes, types, results and control, mechanical and electrical hazards, types, causes and
preventive steps/procedure, describe salient points of factories act 1948 for health and safety, wash
rooms, drinking water layouts, light, cleanliness, fire, guarding, pressure vessels, etc., Safety color
codes. Fire prevention and firefighting, equipment and methods.

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: II MAINTENANCE ENGINEERING 6
Definition and aim of maintenance engineering, Primary and secondary functions and responsibility of
maintenance department, Types of maintenance, Types and applications of tools used for maintenance,
Maintenance cost & its relation with replacement economy, Service life of equipment.

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: III WEAR AND CORROSION AND THEIR PREVENTION 6
Wear- types, causes, effects, wear reduction methods, lubricants-types and applications, Lubrication
methods, general sketch, working and applications, i. Screw down grease cup, ii. Pressure grease gun,
iii. Splash lubrication, iv. Gravity lubrication, v. Wick feed lubrication vi. Side feed lubrication, vii. Ring
lubrication, Definition, principle and factors affecting the corrosion. Types of corrosion, corrosion
prevention methods.



Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: IV FAULT TRACING 6
Fault tracing-concept and importance, decision tree concept, need and applications, sequence of fault-
finding activities, show as decision tree, draw decision tree for problems in machine tools, hydraulic,
pneumatic, automotive, thermal and electrical equipment’s like, i. Any one machine tool, ii. Pump iii. Air
compressor, iv. Internal combustion engine, v. Boiler, vi. Electrical motors, Types of faults in machine
tools and their general causes.

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Unit: V PERIODIC AND PREVENTIVE MAINTENANCE 6
Periodic inspection-concept and need, degreasing, cleaning and repairing schemes, overhauling of
mechanical components, overhauling of electrical motor, common troubles and remedies of electric
motor, repair complexities and its use, definition, need, steps and advantages of preventive maintenance.
Steps/procedure for periodic and preventive maintenance of: i. Machine tools, ii. Pumps, iii. Air
compressors, iv. Diesel generating (DG) sets, Program and schedule of preventive maintenance of
mechanical and electrical equipment, Advantages of preventive maintenance. Repair cycle concept and
importance.

Teaching-Learning Process Pedagogy: Lecture Method, PPT
RBT Level: L1-L3

Total 30
Suggested Activities: Case Study, Quiz, Assignment topics, Class Presentation, Review of GATE
questions.
Evaluation Methods: Performance in Suggested activities, IAT and End Semester Examinations.

Course Outcomes:
After successful completion of this course, the students should be able to

CO1: Explain industrial safety concepts, accident causes, hazards, fire prevention methods, and
relevant provisions of the Factories Act, 1948.

CO2: Describe maintenance engineering principles, types of maintenance, tools used, and cost-
replacement analysis.

CO3: Analyze wear and corrosion mechanisms and recommend suitable prevention and lubrication
methods.

CO4: Apply fault tracing techniques using decision tree methods for mechanical, hydraulic, pneumatic,
thermal, and electrical systems.

CO5: Develop periodic and preventive maintenance plans for industrial equipment and evaluate their
effectiveness.



Text Books:
T1: L. M. Deshmukh, Industrial Safety Management, Tata McGraw-Hill Education, 1st Edition, 2005.
T2: Charles D. Reese, Occupational Health and Safety Management: A Practical Approach, CRC

Press, 3rd Edition, 2015.
References
R1: Edward Ghali, V. S. Sastri, M. Elboujdaini, Corrosion Prevention and Protection: Practical

Solutions, John Wiley & Sons, 2007.
R2: Garg, HP, Maintenance Engineering, S. Chand Publishing, 2012.
R3: J Maiti, Pradip Kumar Ray, Industrial Safety Management: 21st Century Perspectives of Asia,

Springer, 2017
R4: R. Keith Mobley, Maintenance Fundamentals, Elsevier, 2011.

Web links and Video Lectures (e-Resources):
1. https://www.youtube.com/watch?v=v-eltsixu4I
2. https://www.youtube.com/watch?v=jFDWlKayrTc&list=PLbRMhDVUMngdXebaRB59KdKws

tzuAovua
3. https://www.youtube.com/watch?v=ZEShNJX3kcg&list=PLbRMhDVUMngdXebaRB59Kd

KwstzuAovua&index=12

CO-PO & PSO Mapping:
CO PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 PSO3

1 3 2 - - 3 2 3 - 1 - 1 3 3 2
2 3 3 2 - 2 1 - - 1 2 1 3 3 2
3 3 3 2 1 2 3 - - 1 - 1 3 2 3
4 3 3 3 2 2 1 - 1 1 - 1 3 3 3
5 3 3 3 2 2 2 - 1 2 2 2 2 3 1

AVG 3 2 - - 3 2 3 - 1 - 1 3 3 2
‘1’ – Low , ‘2’ – Medium , ‘3’- High, ‘-‘ – No correlations

https://www.youtube.com/watch?v=v-eltsixu4I
https://www.youtube.com/watch?v=jFDWlKayrTc&list=PLbRMhDVUMngdXebaRB59KdKwstzuAovua
https://www.youtube.com/watch?v=jFDWlKayrTc&list=PLbRMhDVUMngdXebaRB59KdKwstzuAovua
https://www.youtube.com/watch?v=ZEShNJX3kcg&list=PLbRMhDVUMngdXebaRB59KdKwstzuAovua&index=12
https://www.youtube.com/watch?v=ZEShNJX3kcg&list=PLbRMhDVUMngdXebaRB59KdKwstzuAovua&index=12
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