
PET4I101 ELECTROMAGNETICS ENGINEERING

Module-I (10 Hours)
1. Cartesian, Cylindrical and Spherical Coordinate Systems; Scalar and Vector Fields; Line, Surface and
Volume Integrals.
2. Coulomb’s Law; The Electric Field Intensity; Electric Flux Density and Electric Flux; Gauss’s Law;
Divergence of Electric Flux Density: Point Form of Gauss’s Law; The Divergence Theorem; The Potential
Gradient; Energy Density; Poisson’s and Laplace’s Equations.
3. Ampere’s Magnetic Circuital Law and its Applications; Curl of H; Stokes’ Theorem; Divergence of B;
Energy Stored in the Magnetic Field.
Module-II (8 Hours)
1. The Continuity Equation; Faraday’s Law of Electromagnetic Induction; Conduction Current: Point Form
of Ohm’s Law, Convection Current; The Displacement Current;
2. Maxwell’s Equations in Differential Form; Maxwell’s Equations in Integral Form; Maxwell’s Equations
for Sinusoidal Variation of Fields with Time; Boundary Conditions; The Retarded Potential; The Poynting
Vector; Poynting Vector for Fields Varying Sinusoid ally with Time.
Module-III (8 Hours)
1. Solution of the One-Dimensional Wave Equation; Solution of Wave Equation for Sinusoid ally
Time-Varying Fields; Polarization of Uniform Plane Waves; Fields on the Surface of a Perfect Conductor;
Reflection of a Uniform Plane Wave Incident Normally on a Perfect Conductor and at the Interface of
Two Dielectric Regions; The Standing Wave Ratio; Oblique Incidence of a Plane Wave at the Boundary
between Two Regions; Oblique Incidence of a Plane Wave on a Flat Perfect Conductor and at
the Boundary between Two Perfect Dielectric Regions;
Module-IV (8 Hours)
1. Types of Two-Conductor Transmission Lines; Circuit Model of a Uniform Two-Conductor Transmission
Line; The Uniform Ideal Transmission Line; Wave Reflection at a Discontinuity in an Ideal Transmission
Line; Matching of Transmission Lines with Load.
Additional Module (Terminal Examination-Internal) (8 Hours)
1. Formulation of Field Equations; Wave Types; the Parallel-Plate Waveguide; the Rectangular
Waveguide.
2. Radiation Properties of a Current Element; Radiation Properties of a Half-Wave Dipole; Yagi–Uda
Antenna; the Parabolic Reflector Antenna.
3. The Vector Magnetic Potential; Energy stored in a capacitor, Graphical field mapping; Continuity of
Current in a Capacitor; Critical Angle of Incidence and TotalReflection; Brewster Angle.
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