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Electrical Engineering

103703 Digital Signal Processing \SL:OT:OP 3 credits

Course Outcomes:
At the end of this course, students will demonstrate the ability to
o Represent signals mathematically in continuous and discrete-time, and in the frequency
domain.
o Analyse discrete-time systems using Z-transform.
e Understand the Discrete-Fourier Transform (DFT) and the FFT algorithms.
o Design digital filters for various applications.
o Apply digital signal processing for the analysis of real-life signals.

Module 1: Discrete-time signals and systems (6 hours)

Discrete time signals and systems: Sequences; representation of signals on orthogonal basis;
Representation of discrete systems using difference equations, Sampling and reconstruction
of signals aliasing; Sampling theorem and Nyquistrate.

Module 2: Z-transform (6 hours)

z-Transform, Region of Convergence, Analysis of Linear Shift Invariant systems using z-
transform, Properties of z-transform for causal signals, Interpretation of stability in z-domain,
Inverse z- transforms.

Module 2: Discrete Fourier Transform (10 hours)

Frequency Domain Analysis, Discrete Fourier Transform (DFT), Properties of DFT,
Connvolution of signals, Fast Fourier Transform Algorithm, Parseval’s ldentity,
Implementation of Discrete Time Systems.

Module 3: Design of Digital filters (12 hours)

Design of FIR Digital filters: Window method, Park-McClellan's method. Design of IIR
Digital Filters: Butterworth, Chebyshev and Elliptic Approximations; Low-pass, Band-pass,
Band-stop and High-pass filters.

Effect of finite register length in FIR filter design. Parametric and non-parametric spectral
estimation. Introduction to multi-rate signal processing.

Module 4: Applications of Digital Signal Processing (6 hours)

Correlation Functions and Power Spectra, Stationary Processes, Optimal filtering using
ARMA Model, Linear Mean-Square Estimation, Wiener Filter.

Text/Reference Books:

1. S. K. Mitra, “Digital Signal Processing: A computer based approach”, McGraw Hill, 2011.

2. A.V. Oppenheim and R. W. Schafer, “Discrete Time Signal Processing”, Prentice Hall, 1989.

3. J. G. Proakis and D.G. Manolakis, “Digital Signal Processing: Principles, Algorithms And
Applications”, Prentice Hall, 1997.

4. L. R. Rabiner and B. Gold, “Theory and Application of Digital Signal Processing”, Prentice
Hall, 1992.

5. J. R. Johnson, “Introduction to Digital Signal Processing”, Prentice Hall, 1992.

6. D. J. DeFatta, J. G. Lucas andW. S. Hodgkiss, “Digital Signal Processing”, John Wiley & Sons,
1988.



103704 Electromagnetic waves 3L:0T:0P 3 credits

Course Outcomes:

At the end of this course, students will demonstrate the ability to

e Analyse transmission lines and estimate voltage and current at any point on transmission line

for different load conditions.
e Provide solution to real life plane wave problems for various boundary conditions.
e Analyse the field equations for the wave propagation in special cases such as lossy and low loss
dielectric media.

e Visualize TE and TM mode patterns of field distributions in a rectangular wave-guide.

e Understand and analyse radiation by antennas.
Module 1: Transmission Lines (6 hours)
Introduction, Concept of distributed elements, Equations of voltage and current, Standing
waves and impedance transformation, Lossless and low-loss transmission lines, Power
transfer on a transmission line, Analysis of transmission line in terms of admittances,
Transmission line calculations with the help of Smith chart, Applications of transmission line,
Impedance matching using transmission lines.
Module 2: Maxwell’s Equations (6 hours)
Basic quantities of Electromagnetics, Basic laws of Electromagnetics: Gauss’s law, Ampere’s
Circuital law, Faraday’s law of Electromagnetic induction. Maxwell’s equations, Surface
charge and surface current, Boundary conditions at media interface.
Module 3: Uniform Plane Wave (7 hours)
Homogeneous unbound medium, Wave equation for time harmonic fields, Solution of the
wave equation, Uniform plane wave, Wave polarization, Wave propagation in conducting
medium, Phase velocity of a wave, Power flow and Poynting vector.
Module 4: Plane Waves at Media Interface (7 hours)
Planewaveinarbitrarydirection,Planewaveatdielectricinterface,Reflectionandrefractionofwaves
at dielectric interface, Total internal reflection, Wave polarization at media interface,
Brewster angle, Fields and power flow at media interface, Lossy media interface, Reflection
from conducting boundary.
Module 5: Waveguides (7 hours)
Parallel plane waveguide: Transverse Electric (TE) mode, transverse Magnetic(TM) mode,
Cut-off frequency, Phase velocity and dispersion. Transverse Electromagnetic (TEM) mode,
Analysis of waveguide-general approach, Rectangular waveguides.
Module 6: Antennas (7 hours)
Radiation parameters of antenna, Potential functions, Solution for potential functions,
Radiations from Hertzdipole, Near field, Far field, Total power radiatedyadipole, Radiation
resistance and radiation pattern of Hertz dipole, Hertz dipole in receiving mode.



State University, Estd. By

Text/Reference Books

1. R. K. Shevgaonkar, “Electromagnetic Waves”, Tata McGraw Hill, 2005.

2. D. K. Cheng, “Field and Wave Electromagnetics”, Addison-Wesley, 1989.

3. M. N.O. Sadiku, “Elements of Electromagnetics”, Oxford University Press, 2007.

4. C. A. Balanis, “Advanced Engineering Electromagnetics”, John Wiley & Sons, 2012.
5. C. A Balanis, “Antenna Theory: Analysis and Design”, John Wiley & Sons, 2005.
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103705 Computational Electromagnetics 3L:0T:0P 3 credits

Course Outcomes:
At the end of this course, students will demonstrate the ability to

e Understand the basic concepts of electromagnetics.

e Understand computational techniques for computing fields.

e Apply the techniques to simple real-life problems.
Module 1: Introduction (6 hours)
Conventional design methodology, Computer aided design aspects — Advantages. Review of
basic fundamentals of Electrostatics and Electromagnetics. Development of Helmhotz equation,
energy transformer vectors- Poynting and Slepian, magnetic Diffusion-transients and time-
harmonic.
Module 2: Analytical Methods (6 hours)
Analytical methods of solving field equations, method of separation of variables, Roth’s method,
integral methods- Green’s function, method of images.
Module 3: Finite Difference Method (FDM) (7 hours)
Finite Difference schemes, treatment of irregular boundaries, accuracy and stability of FD
solutions, Finite-Difference Time-Domain (FDTD) method- Uniqueness and convergence.
Module 4: Finite Element Method (FEM) (7 hours)
Overview of FEM, Variational and Galerkin Methods, shape functions, lower and higher order
elements, vector elements, 2D and 3D finite elements, efficient finite element computations.
Module 5: Special Topics (7 hours)
{Background of experimental methods-electrolytic tank, R-C network solution, Field plotting
(graphical method)}, hybrid methods, coupled circuit - field computations, electromagnetic -
thermal and electromagnetic - structural coupled computations, solution of equations, method of
moments, Poisson’s fields.
Module 6: Applications (7 hours)
Low frequency electrical devices, static / time-harmonic / transient problems in transformers,
rotating machines, actuators. CAD packages.

Text/Reference Books

1. P.P.Silvester and R. L. Ferrari “Finite Element for Electrical Engineers”, Cambridge University
press,1996.
2. M. N. O. Sadiku, “Numerical Techniques in Electromagnetics”, CRC press,2001.
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