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Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P — Practical; C - Credit;
Q/A — Quiz/Assignment/Attendance, MST MidSem Test.

“Teacher Assessment shall be based on following components: Quiz/Assignment/
Project/Participation in class (Given that no component shall be exceed 10 Marks)
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Course Objectives:-

1. To develop the comprehensive understanding of laws of physics related to Elec-
rostatics & Magnetostatics and ability to apply them for laying the foundation for
research and development.

2. To work ethically as member as well as leader in a diverse team.
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Course Qutcomes:-

I. Student will be able to understand and solve the problems related to Electrostatics.

- &

2. Student will be able to understand and solve the problem related to Magnetostatics.

e

Student will be able to determine physical parameter experimentally with optimal

usage of resources and complete the assignments in time.
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BSPH 402-Electrostatics &Magnetostatics

Unit-1

Resonance. Fover—Dissipation and Quality Factor. and Band Width. Parallel LCR
Circuit.Network theorems: - Ideal Consiaitweoltage and Constant-current Sources, Network
Theorems: Thevenin theorem, Norton theorem, Superposition theorem. Reciprocity theorem. and
Maximun Power Transfer theoreni. '

Unit-2

Electrostatics Coulombs law in vacuum expressed in vector forms, calculations of electric field E
for simple distributions of charge at rest. dipole and quadruple fields. Relation between electric
field & electric potential (E = - V V), torque on a dipole in a uniform electric field and its energy,
tflux of the electric field, Gauss's law and its application..@ielectrics, parallel plate capacitor with
a diclectric, dicleetric constant, polarization and polarization vector P, relation between
displacement vector D, E and P. Molecular interpretation of Claussius-Mossotti equation

Unit-3

Magnetostatics Force on a moving charge, Lorentz force equation and definition of B, force on a
straight conductor carrying current in a uniform magnetic field, torque on a current loop,
magnetic dipole moment, angular momentum and gyro magnetic ratio, Biot and Savart's law.
Eleetromagnetic induction, Faraday's Laws. Electromotive force, Integral and differential forms
of Faraday's laws, Self and mutual inductance, Transformers, Energy in a static magnetic field.
Maxwell's displacement current, Derivations of Maxwell's equations, Electromagnetic field
energy density. Poynting vector,

nit-4
Current Electricity: Steady current, current density J, non-steady currents and continuity
equation, Kirchoff’s laws and analysis of multi loop circuits, growth and decay of current in [.R
and CR circuits, decay constants, LCR circuits. AC circuits, complex numbers and their
applications in solving AC circuits probleins, complex impedance and reactance, series and
parallel resonance. Q-factor, power consumed by an A.C. circuit, power factor, Y and A networks
and transmission of electric power.

Unit-3
ﬁpfcctric Properties of Matter Diclectrics:- Electric Field in Matter. Dielectric Constant.Parallc]

Tlaic Capacitor —with —a Dielestiic Polaizationy  Polarization Charges and  Polarization
Veetor.Electric  Susceptibility.Gauss’s law in Dielectrics.Displacement vector D. Relations
between the three Electric Vectors. Capacitors filled with Dielectrics. -
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References:

Introduction to Electrodynamics: David J. Griffiths, 4th Edition. Printice Hall.
Classical Electrodynamics: Jhon David Jackson, Jhon Wiley & Sons.

Electrodynamics: Emi Cossor&Bassin Lorraine, Asahi Shimbunsha Publishing Ltd.
From Neuron to Brain: Kuffler and Nicholas. Sinauer Associates. Inc Pub. Sunderland,
Masschuetts (Reference for topies of Bioelectricity) Department of Higher Education,

Government of Mad

List of Experiments:

Hall probe method for measurement of resistivity. v~

To Study Series Resonance CKT

Charging and discharging of Capacitor through resistance —«

Study of B-H Curve (Magneto statics)

lo study Parallel Resonance _~

Measurement ll[‘j:lft?qili‘?;:l.'} of A.C. omins by electrically maintained vibrating
rod.(Electromagnetic induction )

Growth and decay of current in LR

Determination of e/m using Thomson's method —

Verification of Thevenin theorem .

. Verification of Norton theorem 2
¥i.

/
Verification of Superposition theorem

. Verification of Maximum Power Transfer theorem.
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