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This course aims to introduce the fundamental concepts of classical electromagnetic theory, which playsa
fundamental role in many areas of science and engineering.

After learning the concepts introduced in this course, students will be able to (a) understand fundamental
properties of electromagnetic fields and their governing equations in the language of vector calculus, (b)
solve problems involving electromagnetic fields and motion under their influence, () mathematically and
intuitively understand the concept of electromagnetic wave, and (d) advance their mathematical skills,
particularly regarding vector calculus and 2D/ 3D polar coordinate systems.
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(1) To explain fundamental concepts of electromagnetic theory, (2) To encourage practical problem solving
and teach necessary mathematical tools, (3) To appreciate the foundational role of these conceptsin
theoretical and applied physics, (4) To provide a solid foundation for students to acquire advanced knowledge
on the subject in future.
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1. Introduction to electromagnetic theory and review of vector (2 weeks)

2. Electrostatics: Coulomb's law of electrostatic interaction; superposition principle; continuous charge
distributions; electrostatic field; divergence and curl of electrostatic fields; Gauss's law; electrostatic potential,
work and energy in electrostatics (5 weeks)

3. Magnetostatics: Lorentz force law; interaction between electric current and magnetic field; continuity
equation; steady current; Biot-Savart law and Ampere's law; divergence and curl of magnetostatic fields;
concept of vector potential; current loop and magnetic dipole (3 weeks)

4. Electrodynamics: electromotive force; el ectro-magnetic induction and inductors; electric current, resistor,
capacitor, and Kichhoff's law; DC, AC circuits (2 weeks)

5. Electromagnetic wave: Maxwell's correction to Ampere's law; Maxwell's equations and el ectromagnetic
wave propagation (2 weeks)

5. Feedback 1 week

Fundamental Physics B-E2(2) L




Fundamental Physics B-E2(2)

Basic understanding of high-school physics and calculus. Some understanding of vector analysiswill be
helpful.
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Evaluation procedure: active participation (10%), one assignment (40%), and take-home type final
examination conduced viaLMS (50%)
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David J. Griffiths  Introduction to Electrodynamics Cambridge University Press |SBN:978-
1108420419
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Following study materials and working on assignment / homework
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To be discussed during lectures.
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