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DC NPHC203 ELECTRICITY AND MAGNETISM

Course Objectives

» The Objective of the course is to introduce the students with electrical and magnetic phenomena in nature,
including the concepts of electrical charges, electric and magnetic fields, electromagnetism and their

applications in engineering.

Learning Outcomes

Upon successful completion of this course, students will be able to:

» Understand fundamental laws and concepts involving electromagnetic phenomena.

Conduct qualitative analysis of electromagnetism problems.

mathematical tools.

>
» Perform quantitative calculations in situations involving electric and magnetic fields using relevant
>

Apply these principles to understand and explain real-world applications.

Unit . Lecture | Tutorial
No. Topics to be Covered Hours | Hours

Learning Outcome

Vector Analysis: Vector algebra, gradient, del
operator, divergence, curl, integral calculus,
1 Gauss divergence theorem, Stokes theorem, 6 2
cartesian and curvilinear coordinates, delta
function, vector fields.

Students will learn about
different coordinate systems
and related mathematical
operations.

Electrostatics-1: Coulomb’s law, electric field
due to continuous charge distribution, Gauss’s
law and its applications, electric potential,
Laplace’s and Poisson’s equations, the potential
of a localized charge distribution, boundary
conditions, work, and energy in electrostatics,
conductors, induced charges, surface charge and
force on a conductor, capacitors.

Students will learn the
fundamental laws of
electrostatics and will be able
to apply them to solve very
simple electrostatic
problems.

Electrostatics-II: Potential, Green’s theorem,
uniqueness theorem, Electrostatic boundary-
value problems, method of images, separation of
variables (general procedure for solving
Laplace’s equation in cartesian, spherical, and
3 cylindrical coordinates), Solving Poisson’s 9 3
equation in one dimension, Green’s function
method, multipole expansion, electric fields in
matter, polarization, the field of a polarized
object, electric displacement, linear dielectrics,
boundary conditions in E and D.

Students will learn the
mathematical formulations
for solving boundary value
problems in both linear and
curvilinear coordinates.

Magnetostatics: The Lorentz force law,
magnetic fields and forces, currents, Biot-
Savart’s law, steady currents, diversion and curl
5 of B, Ampere’s circuital law, and its 8 2
applications, magnetic vector potentials,
boundary conditions, multipole expansion of the
vector potential.

Students will learn the
concepts of magnetism and
magnetic forces.




Magnetic fields in matter: magnetization, types Students will learn about
of magnetic materials, torques and force on different types of magnetic
magnetic dipoles, the field of a magnetized materials and the behavior of
6 object, bound currents, magnetic field inside ] 3 magnetic fields in those
matter, the auxiliary field H, Ampere’s law in materials by solving
magnetized materials, linear and nonlinear boundary value problems.
media, boundary conditions in B and H,
boundary value problems in magnetostatics.
Time-Varying Fields: Ohm’s law, electromotive Students will learn about
force, Faraday’s Law of Induction, Inductance, time-varying fields and their
7 energy in magnetic fields, continuity equation, 3 1 implications on Maxwell’s
displacement current, Maxwell’s Equations. equations.
Total 42 14
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