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Electrical Engineering, III-Semester 

EE-301 Electromagnetic Field & Materials  
Unit –1 
 
Gauss law, its integral and differential forms and its applications, multipoles, potential energy, 

energy density in an electric field, dielectrics , electric polarization, polarizability, permittivity, 
Clausius – mossotti equation, electric displacement, Gauss’s law in dielectrics, dielectric 

materials, dielectric function, refractive index and absorption coefficient, dielectric relaxation 
and losses. Maxwell’s first equation, Divergence, poisson’s and Laplace equation and their 

solutions. Capacitance, electrostatic energy conduction at a boundary between dielectrics. 

 

Unit –2  
Fields due to moving charge, magnetic field, Ampere’s law, particles motion in E and B fields, 
Hall Effect, electro-static and magnetic focusing, magnetic materials:dia, para and 
ferromagnetic, soft and hard magnetic materials, B,M and H vectors, Ampere’s law for 
magnetic materials, hysteresis, magnetic circuits. 

 

Unit –3  
Electromagnetic waves, plane electromagnetic waves, wave equation and solution, Poynting 
vector, wave propagation through dielectric and conductors, phase velocity, reflection and 
refraction absorption skin depth, and energy flow density of a wave. Boundary conditions. 

 

Unit –4  
Semiconducting materials, band theory of semiconductors, band-to-band transitions, theory of 
p-n junction and p-n devices, mobility of charge carriers. 
 

Unit –5  
Conductivity of metals, electron scattering and resistivity of metals, heat developed in a 
current – carrying conductor, superconductivity. 
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