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ENGINEERING SECOND YEAR: SEMESTER-2

20EC2204 Electromagnetic waves

rcc L 1T: 0P i
and Guided media ( 3L: IT: OP | 4 credits

Course Learning Objective

I. Introduce the fundamental importance of electromagnetic theory and wave
propagation phenomena for an electronics and communicationengineer.

2. Understanding guided media role for efficient power transmission in
communication systems,between microwave subsystems, optical fiber systems.

(]

Introduce to the higher order modes of propagation in guidingmedia.

Course Content
L{nit-l (6 hours)

Introduction

Application, Review of vector algebra (dot product, cross product, scalar and vector
components of vector), coordinate systems (rectangular, cylindrical, spherical coordinate
systems), vector calculus(gradient, curl, divergence)

Review of Electrostatics, Magnetostatics, electrodynamics and Maxwell equations and
boundary conditions.

Unit-11 (8 hours)
Wave Propagation

Wave solution to Maxwell equations, Uniform plane wave solution, propagation constant ,
Propagation of uniform plane waves in perfect dielectric and in lossy medium (conductor,
lossy dielectric), Wave polarization, Power and Poynting vector.

Unit-I11 ' (8 hours)
Wave propagation at interfaces

Reflection, refraction, Normal Incidence, Oblique Incidence .effects of wave polarization
in reflection and refractions, total internal reflection, Brewster angle, phase and group

velocities.

Unit-1V s (8 hours)
Transmission Lines: Parameters

Transmission Lines- Equations of Voltage and Current on TX line, Propagation constant .
characteristic impedance, reflection coefficient and VSWR, Impedance Transformation,

Power transfer on TX line, Smith chart.
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Waveguidesd
Coneral solution of TEM TEL TM waves, paratil Mak waveguide, rectangular
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BERZURR, cinvwiaEnnavegnide,
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Uri-\1 (7 houry)
Waveguidesdi

Coanal fime, poner handling capainy. strip live, microstrp, wave velociy and dispersion,
RE connevons, axciziion of waneouide.

Learning Resources

Text books
L Mamhew N.OSaditu, Eerens of Dlacromggnerion’, Onford University Press .
Fedinon 2014,

-~ bt 4200 s A A, e~ N )
William H Havt Ir and John AL Buekl Engincering Elacimomagrenios’, Thedition,
206 TN H,

Reference books
L. LE.CJordanandN .G Balmain . "Elecmromagronie Waves and Radiating Qistems’,
PHL. 2™ Edition 200,
2. John Kraus and Daniel fleisch. ‘Elocmomagrerios with gpplicaions' McGraw-hill
internations! editon 5 edition (1999,

Web Resource
1. Prof David Staeling MIT- Opencounanane, “Eloctromagnetios and Applications,

URL:hupsy oow.mitedu courses electrical-engineering-and-computerseience/6-
Q13- elecromagnetics-and-applications-spring-2009 index.him
2. Prof R K Shivgaonkar, NPTEL-UT Bombay, Transmission Lines and ENWaves'
URL: hup/nptel.aciin/'courses/ 1 171010367
3. Prof Hansh shankar Ramachandm. NPTEL-UT Madras, "EecmromagnencFieldy’
URL: hup:/nptel.ac.in‘courses 108106073/

Course Qutcomes

At the end of the course, the student will be able to

- CO1 | Apply vevtor calculus 1o static electric-magnetic fields in different engineering

' situations.
coralind
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