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Third Semester

Group 'Z::;: Paper L P Credits

Theory Papers

ES ES-201 Computational Methods 4 4
HS/MS HS-203 Indian Knowledge System* 2 2
PC ECC-205 Signals and Systems 3 3
PC EEC-209 Electrical Materials 3 3
PC EEC-211 Electrical Machines - | 4 4
PC ECC-213 Electromagnetic Field Theory 3 3
PC ECC-215 Electronics — | 3 3
Practical / Viva Voce

ES ES-251 Computational Methods Lab 2 1
PC EEC-257 Electrical Machines — I Lab 2 1
PC EEC-259 Electrical Engineering Workshop 2 1
PC ECC-261 Electronics - | Lab 2 1
Total 22 8 26

*NUES:AIl examinations to be conducted by the concerned teacher as specified in the detailed syllabus of the paper.

Fourth Semester

Group F(’:aozzr Paper L P Credits

Theory Papers

BS BS-202 Probability, Statistics and Linear Programming 4 4
HS/MS HS-204 Technical Writing* 2 2
PC EEC-206 Network Analysis and Synthesis 3 3
PC EEC-210 Electrical Machines - Il 4 4
PC EEC-212 Power Systems - | 4 4
PC ECC-218 Electronics - Il 4 4
Practical / Viva Voce

BS BS-252 Probability, Statistics and Linear Programming Lab 2 1
PC EEC-256 Electrical Machines - Il Lab 2 1
PC EEC-260 Power Systems - | Lab 2 1
PC EEC-262 Network Analysis and Synthesis Lab 2 1
PC ECC-264 Electronics - Il Lab 2 1
Total 21 | 10 26

*NUES:AIll examinations to be conducted by the concerned teacher as specified in the detailed syllabus of the paper.
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Paper Code(s): ES-201 L| P C

Paper: Computational Methods 4 - 4

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1%) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto 5
sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To understand numerical methods to find roots of functions and first order unconstrained
minimization of functions.

2. To introduce concept of interpolation methods and numerical integration.

3. To understand numerical methods to solve systems of algebraic equations and curve fitting by splines.

4, To understand numerical methods for the solution of Ordinary and partial differential equations.

Course Outcomes (CO)

CO1 | Ability to develop mathematical models of low level engineering problems

CO 2 | Ability to apply interpolation methods and numerical integration.

CO 3 | Ability to solve simultaneous linear equations and curve fitting by splines

CO4 | Ability to numerically solve ordinary differential equations that are initial value or boundary value
problems

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

PO0O1 | POO2 | POO3 | PO0O4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 | PO12
co1 3 2 2 2 2 - - - 2 2 2 3
co2 |3 2 2 2 2 - - - 2 2 2 3
co3 |3 3 3 3 2 - - - 2 2 2 3
co4 |3 3 3 3 2 - - - 2 2 2 3
UNIT-I

Review of Taylor Series, Rolle ’s Theorem and Mean Value Theorem, Approximations and Errors in numerical
computations, Data representation and computer arithmetic, Loss of significance in computation

Location of roots of equation: Bisection method (convergence analysis and implementation), Newton Method
(convergence analysis and implementation), Secant Method (convergence analysis and implementation).
Unconstrained one variable function minimization by Fibonacci search, Golden Section Search and Newton’s
method. Multivariate function minimization by the method of steepest descent, Nelder- Mead Algorithm.

UNIT-II

Interpolation: Assumptions for interpolation, errors in polynomial interpolation, Finite differences, Gregory-
Newton’s Forward Interpolation, Gregory-Newton’s backward Interpolation, Lagrange’s Interpolation,
Newton’s divided difference interpolation

Numerical Integration: Definite Integral, Newton-Cote’s Quadrature formula, Trapezoidal Rule, Simpson’s one-
third rule, simpson’s three-eight rule, Errors in quadrature formulae, Romberg’s Algorithm, Gaussian
Quadrature formula.
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UNIT-lII

System of Linear Algebraic Equations: Existence of solution, Gauss elimination method and its computational
effort, concept of Pivoting, Gauss Jordan method and its computational effort, Triangular Matrix factorization
methods: Dolittle algorithm, Crout’s Algorithm, Cholesky method, Eigen value problem: Power method
Approximation by Spline Function: First-Degree and second degree Splines, Natural Cubic Splines, B Splines,
Interpolation and Approximation

UNIT - IV

Numerical solution of ordinary Differential Equations: Picard’s method, Taylor series method, Euler’s and
Runge-Kutta’s methods, Predictor-corrector methods: Euler’s method, Adams-Bashforth method, Milne’s
method.

Numerical Solution of Partial Differential equations: Parabolic, Hyperbolic, and elliptic equations
Implementation to be done in C/C++

Textbook(s):
1. E. Ward Cheney & David R. Kincaid , “Numerical Mathematics and Computing” Cengage; 7th ed (2013).

References:

1. R. L. Burden and J. D. Faires, “Numerical Analysis”, CENGAGE Learning Custom Publishing; 10™ Edition
(2015).

2.S. D. Conte and C. de Boor, “Elementary Numerical Analysis: An Algorithmic Approach”, McGraw Hill, 3rd ed.
(2005).

3. H. M. Antia, “Numerical Methods for Scientists & Engineers”, Hindustan Book Agency, (2002).

4. E Balagurusamy “Numerical Methods” McGraw Hill Education (2017).
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Paper Code(s): HS-203 L| P C

Paper: Indian Knowledge System 2 - 2

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

3. Thisis an NUES paper, hence all examinations to be conducted by the concerned teacher.

Instruction for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1%) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto 5
sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To understand the Indian knowledge System.

2. To understand the foundational concepts for science and technology.
3. To understand the ancient Indian mathematics and astronomy.

4, To understand the ancient Indian engineering and technology.

Course Outcomes (CO)

CO1 | Ability to understand the Indian knowledge System.

CO 2 | Ability to understand and apply foundational concepts for science and technology.

CO 3 | Ability to understand and apply ancient Indian mathematics and astronomy

CO 4 | Ability to understand ancient Indian engineering and technology.

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

PO01 | POO2 | PO03 | PO04 | POO5 | POO6 | PO07 | POO8 | PO09 | PO10 | PO11 | PO12
co1 - - - - - 3 - - - - - 2
co2 - - - - - 3 - - - 2 - 2
co3 3 3 - - - - - - - - - 2
co4 3 3 - - - - - - - - - 2
UNIT-I

Indian Knowledge System (IKS) - An Introduction:

Overview of IKS - Importance of Ancient Knowledge; Defining IKS; The IKS Corpus — A Classification Framework;
Chaturdasa-Vidyasthana; History of IKS, Some unique aspects of IKS;

The Vedic Corpus — Introduction to Vedas; The Four Vedas and their divisions; Vedangas; Vedic Life;
Philosophical Systems — Indian Philosophical Systems; Vedic Schools of Philosophy; Non-Vedic Philosophical
Systems; Wisdom through the Ages — Puranas, Itihasa as source of wisdom, Ramayana, Mahabharata, Niti-
sastras, Subhassitas.

UNIT-II

Foundational Concepts for Science and Technology:

Linguistics - Components of Language; Panini’s work on Sanskrit Grammar; Phonetics in Sanskrit; Patterns in
Sanskrit Vocabulary; Computational Concepts in Astadhyayi, Logic for Sentence Construction; Importance of
Verbs; Role of Sanskrit in Natural Language Processing

Number System and Units of Measurement — Number System in India; Salient Features of the Indian Numeral
System; Unique approaches to represent numbers; Measurements for Time, Distance and Weight; Pingala and
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the Binary System
Knowledge: Framework and Classification — The Knowledge Triangle; Prameya; Pramana; Samsaya; Framework
for establishing Valid Knowledge

UNIT-lII

Mathematic and Astronomy in IKS:

Mathematics — Unique aspects of Indian Mathematics; Great Mathematicians and their Contributions;
Arithmetic; Geometry; Trigonometry; Algebra; Binary Mathematics and Combinatorial Problems in Chandah-
sastra of Pingala, Magic Squares in India

Astronomy - Unique aspects of Indian Astronomy; Historical Development of Astronomy in India; The Celestial
Coordinate System; Elements of the Indian Calendar; Aryabhatiya and the Siddhantic Tradition; Pancanga;
Astronomical Instruments; Jantar Mantar of Raja Jai Singh Sawai

UNIT - IV

Engineering and Technology in IKS:

Engineering and Technology: Metals and Metalworking — The Indian S & T Heritage; Mining and Ore Extraction;
Metals and Metalworking Technology; Iron and Steel in India; Lost wax casting of Idols and Artefacts;
Apparatuses used for Extraction of Metallic Components

Engineering and Technology: Other Applications — Literary sources for Science and Technology; Physical
Structures in India; Irrigation and Water Management; Dyes and Painting Technology; Surgical Techniques;
Shipbuilding; Sixty-four Art Forums; Status of Indigenous S & T

Textbook(s):
1. B. Mahadevan, Vinayaka Rajat Bhat & Nagendra Pavana R.N., “Introduction to Knowledge System: Concepts
and Applications” PHI (2022).

References:

1. C.M Neelakandhan & K.A. Ravindran, “Vedic Texts and The Knowledge Systems of India”, Sri Sankaracharya
University of Sanskrit, Kalady (2010).

2. P.P. Divakaran, “The Mathematics of India: Concepts, Methods, Connections”, Springer (2018)

3. C.A. Sharma, “Critical Survey of Indian Philosophy”, Motilal Banarasidass Publication (1964)

4. G. Huet, A. Kulkarni & P. Scharf, “Sanskrit Computational Linguistics”, Springer (2009).

5. A.K. Bag, “History of Technology in India”, Indian National Science Academy, Vol 1, (1997)
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Paper Code(s): ECC-205 L| P C

Paper: Signals and Systems 3 - 3

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto
5 sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives:

1. To impart understanding about various types of signals and systems, their classifications, analysis
and operations.

2. To impart knowledge of use of transforms in analysis of signals and system.

3. To impart skill to carry out simulation on signals and systems for observing effects of applying
various properties and operations.

4, To impart strong foundation of communication and signal processing to be studied in the

subsequent semester

Course Outcome (CO):

co1 Ability to understand about various types of signals and systems, classify them, analyze them, and
perform various operations on them.

co2 Ability to understand use of transforms in analysis of signals and system.

co3 Ability to carry out simulation on signals and systems for observing effects of applying various
properties and operations.

co4 Ability to create strong foundation of communication and signal processing to be studied in the

subsequently.

Course Outcomes (CO) to Programme Outcomes (PO) Mapping (Scale - 1: Low, 2: medium, 3: High)

Cco/PO | POO1 PO02 PO03 | PO04 | POO5 | POO6 | POO7 | POO8 | PO0O9 | PO10 | PO11 | PO12
co1 3 3 3 3 2 - - - 1 1 1 1
co2 3 3 3 3 2 - - - 1 1 1 1
co3 3 3 3 3 2 - - - 1 1 1 1
co4 3 3 3 3 2 - - - 1 1 1 1
Unit |

Continuous and discrete time signals: Classification of Signals — Periodic aperiodic even — odd — energy and
power signals — Deterministic and random signals — complex exponential and sinusoidal signals — periodicity —
properties of discrete time complex exponential unit impulse — unit step impulse functions — Transformation in
independent variable of signals: time scaling, time shifting. Determination of Fourier series representation of
continuous time and discrete time periodic signals — Explanation of properties of continuous time and discrete
time Fourier series. Representation of continuous time signals by its sample - Sampling theorem —
Reconstruction of a Signal from its samples, aliasing — discrete time processing of continuous time signals,
sampling of band pass signals.
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Unit lI

Continuous time Fourier Transform and Laplace Transform analysis with examples — properties of the
Continuous-time Fourier Transform and Laplace Transform basic properties, Parseval’s relation, and
convolution in time and frequency domains.

Basic properties of continuous time systems: Linearity, Causality, time invariance, stability, magnitude and
Phase representations of frequency response of LTI systems -Analysis and characterization of LTI systems using
Differential Equations and Continuous time LTI systems. Laplace transform: Computation of impulse response
and transfer function using Laplace transform.

Unit 111

Discrete time system analysis using Difference equations, Discrete Time Fourier Transform, Discrete Fourier
Transform, FFT and their property and usage in the analysis of Discrete time systems.

Unit IV

Basic principles of z-transform - z-transform definition — region of convergence — properties of ROC — Properties
of z-transform — Poles and Zeros — inverse z-transform using Contour integration - Residue Theorem, Power
Series expansion and Partial fraction expansion, Relationship between z-transform and Fourier transform.
Properties of convolution and the interconnection of LTI Systems — Causality and stability of LTI Systems.
Computation of Impulse & response & Transfer function using Z Transform.

Textbook(s):

1. Alan V. Oppenheim, Alan S. Willsky with S. Hamid Nawab, “Signals & Systems”, 2nd ed., Pearson Education,
1997.

2. Simon Haykin and Barry Van Veen, “Signals and Systems”, John Wiley, 1999

References:

1. M. J. Roberts, “Signals and Systems Analysis using Transform method and MATLAB”, TMH 2003.

2. K. Lindner, “Signals and Systems”, McGraw Hill International, 1999.

3. Moman .H. Hays,” Digital Signal Processing “, Schaum’s outlines, Tata McGraw-Hill Co Ltd., 2004.

4. B.P. Lathi, “Signal Processing and Linear System”, Berkeley Cambridge Press, 1998.

5. H.P.Hsu, “Schaum’s Outlines of The Theory and Problems of Signals and Systems”, McGraw-Hill, 1995.

6. John G.Proakis and Dimitris G.Manolakis, “Digital Signal Processing, Principles, Algorithms and Applications,

3rd edn., PHI, 2000.
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Paper Code(s): EEC-209 L| P C

Paper: Electrical Materials 3 - 3

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1%) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto 5
sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To impart the knowledge of conducting materials.
2. To impart the knowledge of insulating materials.
3. To impart the knowledge of magnetic materials.
4, To impart the knowledge of special materials.

Course Outcomes (CO)

CO1 | Ability to understand properties and applications of conducting materials.

CO 2 | Ability to understand properties and applications of insulating materials.

CO 3 | Ability to understand properties and applications of magnetic materials.

CO 4 | Ability to understand properties and applications of special materials.

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

PO01 | POO2 | POO3 | PO0O4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 | PO12
co1l 3 2 2 1 1 2 1 - 1 1 - 1
Cco2 3 2 2 1 1 2 1 - 1 1 - 1
co3 3 2 2 1 1 2 1 - 1 1 - 1
co4 3 2 2 1 1 2 1 - 1 1 - 1
UNITI

Conducting Materials: Energy band diagram of conductors, semiconductors and insulators. Conductivity and
Resistivity, factors affecting the resistivity, classification of conducting materials, electrical, mechanical and
thermal properties and applications of low resistance materials like copper, aluminium, steel, silver, gold,
platinum, brass and bronze. Electrical, mechanical and thermal properties and applications of high resistance
materials like manganin, constantan, nichrome, mercury, tungsten and carbon. Introduction of super
conductors. [T1,72]

UNIT I

Insulating Materials: Classification of insulating materials, electrical, physical, thermal, chemical, mechanical
properties of insulating materials. Thermoplastic and natural insulating materials, Gaseous and liquid insulating
materials, properties and applications of ceramics and synthetic insulating materials. . [T1,T2]

UNIT Il

Magnetic Materials: Introduction and classification of magnetic materials, permeability, B-H curve, magnetic

saturation, hysteresis loop, coercive force and residual magnetism, concept of eddy current and hysteresis loss,
curie temperature, magnetostriction effect. Soft and hard magnetic materials, ferro and ferri magnetic
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materials, special purpose magnetic materials. [T1,T2]
UNIT IV

Special Materials and components: Properties and applications of different materials used in electrical systems
like — thermocouples, bimetallic, fusing, and soldering. Introduction to different types of materials used in
electromagnetic and electromechanical systems, resistors, capacitors, inductors, special semiconductors used
in electrical engineering. [T1,72]

Textbook(s):

1. Electrical properties of materials by L. Solymer, Oxford University Press, 2014

2. AnIntroduction to Electrical Engineering Materials, C.S. Indulkar, S.Thiruvengadam, S. Chand Publishing,
4th edition, 2004

Reference Books:

Electronic Engineering Materials and Devices,J. Allison, Tata McGraw Hill Education,1973
Electrical Materials, Rob Zachariason, Delmar Cengage Learning, 2nd Revised edition 2011
Electrical Engineering Materials, Dekker Adrianu., PHI,1st edition, 2011

A Course In Electrical Engineering Materials, Seth S P, Dhanpat Rai, 3rd edition, 2011

Electrical and Electronic Engineering Materials by S.K. Bhattacharya, Khanna Publishers, New Delhi.

vk wNe
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Paper Code(s): EEC-211 L| P C

Paper: Electrical Machines — | 4 - 4

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto 5
sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To impart the knowledge of magnetic circuit and EMEC devices.
2. To understand the concept of DC machines.

3. To impart the knowledge of single phase transformer.

4, To impart the knowledge of three phase transformer.

Course Outcomes (CO)

CO1 | Ability to understand the magnetic circuit and working of EMEC devices.

CO 2 | Ability to understand the working and applications of DC motors.

CO 3 | Ability to analyse of single phase transformer and solution of numerical problems.

CO 4 | Ability to analyse of three phase transformer and solution of numerical problems.

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

PO01 | POO2 | POO3 | PO0O4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 | PO12
co1l 3 2 2 2 1 2 1 - 2 2 - 3
Cco2 3 3 2 2 1 2 1 - 2 2 - 2
co3 2 1 2 1 2 1 - 2 2 - 2
co4 3 2 2 2 1 2 1 - 2 2 - 2
UNITI

Principles of EMEC: Fundamentals of Magnetic Circuits, Energy in Electro-Magnetic Systems, Flow of Energy in
Electro-Mechanical Devices, Energy and co-energy in Magnetic field, Singly and doubly excited systems,
Electromagnetic and Reluctance Torque.

DC Generators: Constructional features, Armature winding details, lap & wave connections, EMF equation,
separately excited, shunt, series and compound connected D.C. generators process of voltage build up in shunt
generators, Characteristics and applications of separately/self-excited generators. [T1,T2]

UNIT I

DC Generators (Contd.): Armature Reaction, Demagnetizing and Cross-magnetizing armature MMF, Interpoles

and compensating windings, commutation process and its improvement.

D.C. Motors: Speed and Torque Equation of D.C. motors, Characteristics of D.C. series, shunt and compound

motors and their applications, Starting and speed control of D.C. motors, Braking of D.C. motors, Efficiency and

testing of D.C. Machines, Introduction of D.C. servo motor and permanent magnet / brushless D.C. motors.
[T1,T2]
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UNIT Il

Single phase Transformers: Transformer construction and practical considerations. Equivalent circuit(Exact and
approximate), per unit values, Phasor diagram, Transformer testing : open circuit test, Short Circuit test,
Sumpner’s test, Efficiency and voltage regulation, All day efficiency. [T1,T2]

UNIT IV

3 phase Transformers: Three-phase Bank of Single-phase Transformers, Parallel operations of 1-phase and 3-

phase transformers, load division between transformers in parallel. Three winding transformers, Zigzag

connections, vector grouping with clock convention, tertiary winding, tap changing, phase conversions-3phase

to 2 phase and 3phase to 6 phase.

Special Purpose Transformers: Auto-transformers. Welding, Traction, Instruments and pulse Transformers.
[T1,T2]

Textbook(s):

1. Electric Machinery, A Fitzgerald, Charles Kingsley, Stephen Umans, Tata McGraw Hill Education, 6th
Edition, 2002.

2. Electrical Machines with MATLAB, Turan Gnen, CRC Press,Taylor&Francis, 2nd edition, 1998.

Reference Books:

1. The Performance and Design of Alternating Current Machines, M.G. Say, CBS Publishers, 2005

2. Electro-Mechanical Energy Conversion with Dynamics of Machines, Rakosh Das Begamudre, Wiley-
Blackwell, 1988.

3. Performance and Design of Direct Current Machines: AE Clayton and NN Hancock, CBSPublishers, 2014

4. Oblems in Electrical Engineering: Power engineering and electronics with answers Partly Solved in I. Units:
Parker Smith , CBS Publishers, 9th edition, 2003

5. Electric Machines, | J Nagrath D P Kothari, Mc Graw-Hill Education, 3rd edition, 2011

6. Samarjit Ghosh, “Electrical Machines”, Pearson.
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Paper Code(s): ECC-213 / ECC-216 L P C

Paper: Electromagnetic Field Theory 3 - 3

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1%) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto 5
sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To impart the basic laws of electrostatics.

2 To impart the knowledge of electromagnetics.

3. To impart the knowledge of solution to real life plan wave problems for various boundary conditions.
4 To impart the knowledge of characteristics and impudence transformation on high frequency

transmission lines.

Course Outcomes (CO)

CO1 | Ability to understand the basic laws of electrostatics.

CO 2 | To understand the basic laws of electromagnetics.

CO 3 | Ability to provide solution of real life plan wave problems for various boundary conditions.

CO4 | To understand the characteristics and impudence transformation on high frequency transmission lines

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

POO01 | PO0O2 | POO3 | PO0O4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 | PO12
co1l 3 3 3 3 2 1 1 - 2 1 - 2
Cco2 3 3 3 3 2 1 1 - 2 1 - 2
co3 3 3 3 3 2 1 1 - 2 1 - 2
co4 3 3 3 3 2 1 1 - 2 1 - 2
UNITI

Introduction: Review of scalar and vector field, Dot and Cross products, Coordinate Systems-Cartesian,
cylindrical and spherical. Vector representation of surface, Physical interpretation of gradient divergence and
curl, Transformation of vectors in different co-ordinate systems, dirac-delta function.
Electrostatics: Electric field due to point-charges, line charges and surface charges, Electrostatic potential,
Solution of Laplace and Poisson’s equation in one dimension, M-method of image applied to plain boundaries,
field mapping and conformal transformation, Electric flux density, Boundary conditions. Capacitance:
calculation of capacitance for simple rectangular, cylindrical and spherical geometries, Electrostatic energy.
[T1,T2]

UNIT I

Magnetostatics : Magnetic Induction and Faraday’s Law, Magnetic Flux Density, Magnetic Field Strength H,
Ampere, Gauss Law in the Differential Vector Form, Permeability, Energy Stored in a Magnetic Field, Ampere’s
Law for a Current Element, Volume Distribution of Current , Ampere’s Law Force Law, Magnetic Vector
Potential, The Far Field of a Current Distribution, Maxwell’s Equations: The Equation of Continuity for Time
Varying Fields, Inconsistency of Ampere’s Law, Maxwell’s Equations, Conditions at a Boundary Surface.

[T1,T2]
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UNIT Il

Electromagnetic Waves: Continuity equations, Displacement current, Maxwell’s equation, Boundary conditions,
Plane wave equation and its solution in conducting and non-conducting media, Phasor notation, Phase velocity,
Group velocity, Depth of penetration, Conductors and dielectrics, Impedance of conducting medium.
Polarization, Reflection and refraction of plane waves at plane boundaries, Poynting vectors, and Poynting
theorem. [T1,T2]

UNIT IV

Transmission Lines: Transmission line equations, Characteristic impendence, Distortion-less lines, Input
impendence of a loss less line, computation of primary and secondary constants, Open and Short circuited
lines, Standing wave and reflection losses, Impedance matching, Loading of lines, Input impedance of
transmission lines, RF lines, Relation between reflection coefficient and voltage standing wave ratio (VSWR),
Lines of different lengths — A/2, A/4, A/8 lines, Losses in transmission lines, Smith chart and applications,
impedance matching Single stub, Double stub. [T1,712]

Textbook(s):
1. Matthew N. O. Sadiku , “Elements of Electromagnetics”, Oxford University Press
2. E.C.Jordon, K. G. Balman, “Electromagnetic Waves & Radiation System” PHI — 2nd Edition

Reference Books:

1. William H. Hayt, “Engineering Electromagnetics”, TMH

2. J.D. Kraus, “Electromagnetics”, TMH

3. David K. Cheng,” Field and Wave Electromagnetic”, 2nd Edition, Pearson Education Asia,2001
4. John R. Reitz, “Foundations of Electromagnetic Theory”. Pearson
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Paper Code(s): ECC-215 L| P C

Paper: Electronics — | 3 - 3

Marking Scheme:
1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1%) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto 5
sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To Impart the knowledge of semi-conductor diodes and their applications.

2. To Impart the knowledge of Transistors.

3. To Impart the knowledge of code, logic gates and combinational logic circuits
4, To Impart the knowledge of sequential logic circuits.

Course Outcomes (CO)

CO 1 | The students are able to understand the working of various diodes.

CO 2 | The students are able to understand the working of transistor and their applications.

CO 3 | The students are able to understand the function of logic gates and design of combinational logic
circuits.

CO 4 | The students are able to understand the function and design of sequential logic circuits.

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

POO01 | PO0O2 | POO3 | PO0O4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 PO12
co1l 3 3 3 3 2 1 1 - 2 1 - 2
Cco2 3 3 3 3 2 1 1 - 2 1 - 2
co3 3 3 3 3 2 1 1 - 2 1 - 2
co4 3 3 3 3 2 1 1 - 2 1 - 2
UNIT-I

Evaluation of Electronics: Energy Band Structures In Metals, Semiconductors And Insulators, Theory Of
Semiconductors: Classification Of Semiconductors, Conductivity Of Semiconductors, Carrier Concentration In
Intrinsic & Extrinsic Semiconductors, Properties Of Intrinsic And Extrinsic Semiconductors, Fermi Level In A
Semiconductor Drift And Diffusion Currents.

Theory of p-n junction Diode: Diode Current Equation, Diode Resistance, Transition Capacitance, Diffusion
Capacitance, (Elementary treatment only), Effect of Temperature on p-n Junction Diode, Switching
Characteristics,

Special Diodes: Zener Diode, Varactor Diode, Tunnel Diode, Photodiode, Light Emitting Diodes, Schottky Barrier
Diode, Applications of Diodes: Half-Wave Diode Rectifier, Full-Wave Rectifier, Clippers and Clampers
(Elementary treatment only). [T1]

Unit-1I
Bipolar junction transistor: Introduction of transistor, construction, transistor operations, BJT characteristics,

load line, operating point, leakage currents, saturation and cut off mode of operations CB, CE, CC
configurations, hybrid model for transistor at low frequencies, Introduction to FETs and MOSFETs. [T1]
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Unit -1l

Number Systems and Codes:- Decimal, Binary, Octal and Hexadecimal Number systems, Codes- BCD, Gray
Code, Excess-3 Code, ASCII, EBCDIC, Conversion between various Codes.

Combinational Logic Circuits:- Review of basic gates- Universal gates, Adder, Subtractor ,Serial Adder, Parallel
Adder- Carry Propagate Adder, Carry Look-ahead Adder, Carry Save Adder, Comparators, Parity Generators,
Decoder and Encoder, Multiplexer and De-multiplexer, ALU, PLA and PAL. [T2]

UNIT- IV

Sequential Logic Circuits: - Latches and Flip Flops- SR, , D, T and MS-JK Flip Flops, Asynchronous Inputs.
Counters and Shift Registers:- Design of Synchronous and Asynchronous Counters:- Binary, BCD, Decade and
Up/Down Counters , Shift Registers, Types of Shift Registers, Counters using Shift Registers- Ring Counter and
Johnson Counter. [T2]

Textbook(s):
1. S. Salivahanan, N. Suresh Kr. & A. Vallavaraj, “Electronic Devices & Circuit”, Tata McGraw Hill, 2008
2. R.P.Jain, “Modern Digital Electronics”, TMH, 2nd Ed.

Reference:
1. Sedra & Smith, “Micro Electronic Circuits” Oxford University Press, 2000.
2. B.Kumar & Shail Bala Jain, “Electronic Devices And Circuits” PHI.
3. Boylestad & Nashelsky, “Electronic Devices & Circuits”, Pearson Education, 10TH Edition.
4. Morris Mano, Digital Logic and Computer Design”, Pearson.
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Paper Code(s): ES-251 L| P C

Paper: Computational Methods Lab - 2 1

Marking Scheme:

1. Teachers Continuous Evaluation: 40 marks

2. Term end Theory Examinations: 60 marks

Instructions:

1. The course objectives and course outcomes are identical to that of (Computational Methods) as this is the
practical component of the corresponding theory paper.

2. The practical list shall be notified by the teacher in the first week of the class commencement under

intimation to the office of the Head of Department / Institution in which the paper is being offered from
the list of practicals below. Atleast 10 experiments must be performed by the students, they may be asked
to do more. Atleast 5 experiments must be from the given list.

Implementation to be done in C/C++

1.

2
3
4
5
6.
7
8
9

Program for finding roots of f(x)=0 Newton Raphson method.
Program for finding roots of f(x)=0 by bisection method.
Program for finding roots of f(x)=0 by secant method.

To implement Langrange’s Interpolation formula.

To implement Newton’s Divided Difference formula.

Program for solving numerical integration by Trapezoidal rule
Program for solving numerical integration by Simpson’s 1/3 rule
To implement Numerical Integration Simpson 3/8 rule.

Inverse of a system of linear equations using Gauss-Jordan method.

10. Find the Eigen values using Power method.

11. Program for solving ordinary differential equation by Runge-Kutta Method.
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Paper Code(s): EEC-257 L| P C
Paper: Electrical Machines — | Lab - 2 1
Marking Scheme:

1. Teachers Continuous Evaluation: 40 marks

2. Term end Theory Examinations: 60 marks

Instructions:

1. The course objectives and course outcomes are identical to that of (Electrical Machines - I) as this is the
practical component of the corresponding theory paper.

2. The practical list shall be notified by the teacher in the first week of the class commencement under
intimation to the office of the Head of Department / Institution in which the paper is being offered from
the list of practicals below. Atleast 10 experiments must be performed by the students, they may be asked
to do more. Atleast 5 experiments must be from the given list.

1. To study the construction and operation of various types of starters available in the laboratory for
starting DC motors.
2. To study the magnetization characteristics of a separately excited D.C generator at different speeds and
to find the critical field resistance at those speeds.
2. To perform the load test on D.C. shunt motor and to draw the performance characteristics.
3. To control the speed of a DC shunt motor by using
(a) Field control
(b) Armature/Rheostatic control
(c) Supply voltage control
4. To perform the Swinburne’s test on a D.C. shunt Machine and to pre determine its efficiency when
running as a motor as well as generator and also draw the characteristic curves.
5. To conduct load test on DC shunt generator and obtain its internal and external characteristics.
6. To perform O.C./S.C. tests on a single phase transformer and determine equivalent circuit parameters.
7. To perform Sumpner’s (back to back) test on two identical single phase transformers and draw the load
efficiency graphs.
8. To perform load test on a single-phase transformer and determine the following:
(a) Voltage ratio of transformer.
(b) Efficiency at different loads.
(c) Voltage regulation of the transformer.
9. To perform Polarity test on two single-phase transformers, connect them in parallel and study the load
sharing between them.
10. To convert a three-phase supply into two phase supply using Scott-connection between two single phase
transformers with suitable tapping. Verify the following:
(a) Turn ratio between windings of main and teaser transformers.
(b) Voltage of both phases of two phase supply is equal.
(c) Whether the phase angle between them is 900.
11. To connect three-phase transformersin Y-Y /Y - A, A-A/A- Y connections and study line /phase voltage

relationships.
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Paper Code(s): EEC-259 L| P C

Paper: Electrical Engineering Workshop - 2 1

Marking Scheme:
1. Teachers Continuous Evaluation: 40 marks
2. Term end Theory Examinations: 60 marks

Instructions for paper setter

1. The course objectives and course outcomes are given below.

2. The practical list shall be notified by the teacher in the first week of the class commencement under
intimation to the office of the Head of Department / Institution in which the paper is being offered from
the list of practicals below. Atleast 10 experiments must be performed by the students, they may be asked

to do more.
Course Objectives :
1. To Impart the knowledge components and design of DC power supply.
2. To Impart the knowledge of components and accessories used in electrical installations.
3. To Impart the knowledge of various illumination devices.
4, To Impart the knowledge of fabrication of transformer and its testing.

Course Outcomes (CO)

CO1 | The students are able to understand the symbols, specification and application of components.

CO 2 | The students are able to understand the connections/ wiring diagrams used in electrical installations.

co3 The students are able to understand the function of illumination devices.

CO4 | The students are able to understand to fabricate the transformer and assembly of domestic
appliances.

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

POO1 | POO2 | POO3 | POO4 | POO5 | POO6 | POO7 | POO8 | POO9 | PO10 | PO11 PO12
co1 3 3 3 3 2 1 1 - 2 1 - 2
co2 3 3 3 3 2 1 1 - 2 1 - 2
Cco3 3 3 3 3 2 1 1 - 2 1 - 2
co4 3 3 3 3 2 1 1 - 2 1 - 2
UNIT 1

Identification of hand tools, their specifications and purpose, safety precautions, first aid for electric shock,
identification, specification of various types of resistors, capacitors, inductors, diodes, zener diodes, transistors,
thyristors, LDR, VDR, UJT. Soldering and desoldering practice on wire and PCB.

Design and fabricate dc power supply using single diode half wave rectifier, two diodes full wave rectifier, 4
diode bride rectifier, capacitor filter, without and with regulator.

UNIT 2

Introduction to various electrical components and accessories used in wiring installation for example fuse,
MCB, ELCB, switches etc. Introduction of different types of electrical wiring and wiring diagrams, selection
(gauges, size etc.) and ratings of wires. Introduction to domestic and industrial wiring installations.

UNIT 3

Fabrication of different types of extension board. Study and wiring of a tube light circuit. Connection of fan
with regulator circuit. Demonstration of various types of illumination devices like lamp, tube light, CFL and LED
lamps. Trouble shooting of various home appliances.

UNIT 4

Study of various components of a small single phase step down transformer & its fabrication and testing. Safety
measures regarding electric fire. Introduction to relays, contactors and starters, their specification and
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applications. Connecting a 3-phase induction motor through (a) D.O.L. starter (b) Star/delta starter, running &
reversing the direction of rotation of motor.

Textbook(s):
1. Electrical Workshop: A Textbook Paperback by R. P. Singh, | K International Publishing House Pvt. Ltd; 2nd
edition.
2. A Textbook of Electrical Workshop Practices by Umesh Rathore, Naresh Kumar Sharma, S.K. Kataria &
Sons.
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Paper Code(s): ECC-261 L| P C

Paper: Electronics — | Lab - 2 1

Marking Scheme:
1. Teachers Continuous Evaluation: 40 marks
2. Term end Theory Examinations: 60 marks

Instructions:

1. The course objectives and course outcomes are identical to that of (Electronics - 1) as this is the practical
component of the corresponding theory paper.

2. The practical list shall be notified by the teacher in the first week of the class commencement under
intimation to the office of the Head of Department / Institution in which the paper is being offered from
the list of practicals below. Atleast 10 experiments must be performed by the students, they may be asked
to do more. Atleast 5 experiments must be from the given list.

1. To plot V-I characteristics of a semiconductor diode & calculate static & dynamic resistance.
2. To Study the Reverse characteristics of Zener diode
3. To Study the Rectifier circuit (With and Without Filter).
a) Half Wave Rectifier
b) Centre Tapped Rectifier.
c) Bridge Rectifier.
To Plot Input & Output characteristics CB/CE/CC transistor.
Realization of basic gates.
Implementation of Boolean functions (two or three variables).
Realize all gates using NAND & NOR gates

Realize Half Adder, Full Adder, Half subtracter, Full subtracter

W 0 N O U o~

Realize Master-Save J K Flip-Flop, using NAND/NOR gates
10. Realize Universal Shift Register
11. Realize Self-Starting, Self Correcting Ring Counter

12. Realize Multiplexer and De-Multiplexer
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