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Introduction: General Introduction, Electromagnetism History, Magnets, Magnetic
Field.

Magnetic field calculations and effects: Magnetic field calculations (Ampere's
circuital law, Biot —Savart law, Lorentz force), Magnetic moment, Effects of an
external magnetic field on a magnetic moment( Force on a moment, Torque on a
moment), Effects of electric current, Electromagnets(Example: Solenoid, Uses for
Electromagnets)

Inductors, Magnetic materials and hystressis loop: Inductors, connection of
inductors, paramagnetic, diamagnetic, ferromagnetic, paramagnetic,curie
temperature, hystressis loop and magnetic properties.

Electromagnetic Induction: Introduction, Making Electricity,Induced Electric Field
Strength(Magnetic Flux,Faraday’s Law, Lenz’s Law), Applications (Generators and
Dynamos, Electric Guitar, Electric Motor, Helmholtz coil), Mutual Induction.
Transformers: Basic Structure, Principle of Operation, Step-up & Step — down
Transformers, The Inductance Coils, Transformer Core, Transformer Equations, .
Eddy Currents, Transformers & Electrical Distribution, Commercial Power
Generators, Household Uses of Transformers, Impact of Transformers on
Society, Effect of High Voltage Power Lines on Humans.

(2 0uu3) (2) dnbliong ¢S 8232

il gl 3)l Jentll 68 25k 6 231 2l

Su0lus s S 08 sl SISl JygusSlo w¥sleo, SIsl516 958 ¢ dgSl adlall sgall , Kol g S
Clesall ¢ dxsall dblao « Gublisng 168l Wl gall « Knlinog sl 08 o] dpaSy @l


http://en.wikipedia.org/wiki/Hendrik_Lorentz

izl o gall blugdl o8 duublitns 68l &l sall 0dlogall ,ie blugdl o8 duuolisn Sl
cocladl Jelall |, abi doin po dubill ool gleadl ¢ duublizeg 16S)l deadl |
Odnuaid] Ssolizsg 5gSII

Electrodynamics: Electrodynamics before Maxwell’s equations, Maxwell’s correction,
Maxwell’s equations, Lorentz Force, Worked examples.

Magnetic Induction and Inductors:Mutual Inductance, Self Inductance, Relation between
Mutual inductance and self inductance, Total Energy Stored in Inductors , Coupled Inductors.
Maxwell’s Equations: Notation; Vector calculus, Useful Mathematical Theorems, Units of
Physical Constants, James Clerk Maxwell, Field theories, Electromagnetism as a Field theory,
Fields and Potentials, The Electromagnetic Field, Electric Polarization, Electric Polarization and
Susceptibility, Electric Displacement, Relative permittivity, The Magnetic Field in Materials,
Magnetization,Magnetic Susceptibility, Magnetic Permeability, Permittivity and Permeability,
Charge, Charge density, Current Density and Conductivity, Gauss™ Theorem and Stocks’
Theorem, Maxwell’s Equations: Physical Interpretation.

Electromagnetic Wave in Dielectric Media:Electromagnetic Wave Equation in Simple
Materials, Monochromatic Plane Wave Solutions to the Wave Equation, Electric and Magnetic
Fields in EM Waves, Strength of Electric and Magnetic Fields in EM Waves,, Refractive Index,
Energy in Electromagnetic Fields: Poynting's Theorem, Complex Notation for Plane Wave,
Superposition, Dispersion, Polarization, Dispersion in Dielectric Gases, Permittivity in a Static
Electric Field, Permittivity in an Oscillating Electric Field, Refractive Index in an Oscillating
Electric Field.

Electromagnetic Waves in Conducting Media: Plane monochromatic Wave in a Conducting
Material , Plane Monochromatic Wave in a poor conductor, Plane Monochromatic Wave in a
good conductor ( Phase Velocity in a Good Conductor, Phase Velocity and Group Velocity,
Group velocity of an EM wave in a Good Conductor, The Skin depth of a good conductor, Phase
difference, EM wave Impedance in a Good Conductor, Energy Densities in an EM wave in a
Good Conductor, Complex Conductivity: The Drude Model.

Dipole Radiation: Dipole Radiation, Magnetic dipole Radiation, Polarization of electromagnetic
waves.
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