Part A - Introduction

Program: Diploma ! Class: B.Sc. | Year: Second | Session: 2026-2027

Subject: Physics

Course Code

Course Title Electricity, Magnetism and Wave Propagation

(Theory)

Course Type
(Core/Elective/Generic
Elective/Vocational/...)

Minor Course (M 3)

Pre- requisite (If any) | To study this course, the student must have passed B.Sc.

first year with Physics.

Course Learning After completion of the course, the student will be able to

Outcomes (CLO) —

1.

Apply Coulomb’s law, Gauss’s law, and potential
theory to analyze electrostatic fields and
understand polarization and dielectric behavior in
materials.

Analyze magnetic fields using Biot—Savart and
Ampere’s laws and evaluate magnetic properties
of materials in terms of magnetization,
susceptibility, and permeability.

. Derive and interpret Maxwell’s equations to

explain electromagnetic induction, displacement
current, and the conservation of energy through
Poynting’s theorem.

Explain and analyze electromagnetic wave
propagation, reflection, and refraction in vacuum
and linear media using wave and boundary
equations.

Integrate ancient Indian philosophical ideas
(Vaisesika Darsana) with modern electromagnetic
theory to develop a holistic understanding of
physical interactions.

4

Credit Value

3

el

Total Marks Max. Marks: 30+70 | Min. Passing Marks: 35

Part B - Content of the Course

Total number of Lectures (in hours): 45

Unit

Topics Number of

Lectures

Historical background

05

1. Ancient Indian Concepts of Charge and Field,

introduction to Rayi and Prana, Exploration of the
Vaisheshika Darsana and its theory of Padartha,
particularly the concepts of Dravya, Guna and Karma,
which form an ontological basis for describing physical
phenomena.

. Ancient observations related to lightning, attraction

phenomena and natural energy.




Activities:

1. Study and analysis of ancient Indian concepts of lightning,
magnetism, and energy described in texts such as the
Atharva Veda.

2. Group discussion on the scientific aspects associated with
traditional descriptions of the floating Somnath Lingam.

Keywords/Tags: Rayi and Prana, Vaisheshika Darsana.

Il Electrostatics 10
1. Coulomb's Law, Electric field, Continuous Charge
Distributions, Gauss's Law and its applications, Curl of
Electric Field, Introduction to electric potential.
Conductors: Basic Properties, Induced Charges.
2. Electric fields in Matter: Polarization (P), Bound Charges,
Electric  Displacement (D), Linear  Dielectrics
(Susceptibility and Permittivity), Boundary Conditions.
Activities:
1. Students will demonstrate the force between two charged
balloons to understand Coulomb’s Law.
2. Students will draw a diagram showing alignment of dipoles
in a dielectric placed in an electric field.
Keywords/Tags: Coulomb's Law, Electric Potential.
11 Magnetostatics 10
1. Lorentz force, Magnetic field, Force and Currents, Biot-
Savart law, Magnetic field of a steady current,
Divergence and Curl of Magnetic Field, Ampere’s law
and It’s applications, Magnetic vector potential.
2. Magnetic Fields in matter: Magnetization (M), Bound
currents, Auxiliary field(H), Magnetic susceptibility and
permeability.
Activities:
1. Students will draw the magnetic field pattern around a
straight current-carrying wire using compass needles.
2. Students will tabulate examples of materials with high and
low magnetic susceptibility and discuss their uses.
Keywords/Tags: Lorentz Force, Magnetization, Auxiliary
Field, Magnetic Permeability.
| AY Electrodynamics and Conservation Laws 10

1. Electromagnetic Induction, Faraday's Law, Induced




Electric Field, Electromotive Force (EMF), Self and
Mutual Inductance, Energy in Magnetic Fields,
Displacement Current, Correction in Ampere’s Law,
Maxwell's Equations (in Vacuum and in Medium),
Boundary Conditions.

2. Conservation Laws: Continuity Equation, Poynting's
Theorem (Energy Conservation).

Activities:

1. Students will verify Ohm’s Law by measuring voltage and
current in a simple circuit.

2. Students will make chart of Maxwell’s equations and
identify the role of displacement current in completing
Ampere’s Law.

Keywords/Tags: Faraday's Law, Inductance, Displacement
Current, Maxwell's Equations.

\% Electromagnetic Waves 10

1. Wave Equation, Electromagnetic Waves in Vacuum
(monochromatic plane waves), Energy and Momentum in
EM Waves.

2. Propagation in Linear Media, Reflection and Refraction
(Normal Incidence, Snell's Law, Fresnel Equations —
qualitative study for parallel/perpendicular polarization),
Brewster's Angle, Total Internal Reflection.

Activities:

1. Students will draw a diagram showing electric and
magnetic field components of a plane electromagnetic
wave.

2. Students will verify Snell’s Law using a glass slab and a
laser light.

Keywords/Tags: Wave Equation, Electromagnetic Waves.

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

Mahajan S. and Choudhury, “Electricity, Magnetism & Electromagnetic Theory”,2012,
Tata McGraw.

Griffiths D.J., “Electricity and Magnetism”, 3rd Edn., 1998, Benjamin Cummings.

A Concise History of Science in India, D. M. Bose, S. N. Sen, and B. V. Subbarayappa,
Indian National Science Academy (INSA), New Delhi.

Vaidesika Philosophy of Nature, Debabrata Sinha, Bharatiya Vidya Prakashan.

Tayal D. C., “Electricity and magnetism”, Himalaya Publishing Co.

Murugesan, “Electricity and magnetism”, S. Chand & Co.

%




7. Feynman R. P, Leighton R.B., Sands M., “Feynman Lectures Vol.2”, 2008, Pearson
Education.

8. Kshetrimayun R. S., “Electromagnetic field theory”, 2012, Cengage Learning.
9. moy yew f&dt dor sterreelt, WoTe g yefi g

Suggested online courses/links:

1. hitps://voutube/NED2CI8u90Q0 Electromagnetic Thery by Prof. D.K. Ghosh,
Department of Physics, IIT Bombay.

2. hitps://www.eshiksha.mp.gov.in/mpdhe/ Learning Management System, Department of
higher education, Government of Madhya Pradesh (M.P.).

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 70 Marks
University Exam (UE): 70 Marks

Internal Assessment: Class Test/ 30 Marks
Continuous Comprehensive | Assignment/Presentation

Evaluation (CCE)

External Assessment: Section (A): Very Short Questions | 70 Marks
University Exam Section Section (B): Short Questions

Time: 03:00 Hours Section (C): Long Questions

Any remarks/ suggestions:
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1. Mahajan S. and Choudhury, “Electricity, Magnetism & Electromagnetic
Theory”,2012, Tata McGraw.

2. Griffiths D.J., “Electricity and Magnetism”, 3rd Edn., 1998, Benjamin Cummings.

3. A Concise History of Science in India, D. M. Bose, S. N. Sen, and B. V.
Subbarayappa, Indian National Science Academy (INSA), New Delhi.

4. Vaisesika Philosophy of Nature, Debabrata Sinha, Bharatiya Vidya Prakashan.

5. Tayal D. C., “Electricity and magnetism”, Himalaya Publishing Co.

6. Murugesan, “Electricity and magnetism”, S. Chand & Co.

7. Feynman R. P., Leighton R.B., Sands M., “Feynman Lectures Vol.2”, 2008,
Pearson Education

8. Kshetrimayun R. S., “Electromagnetic field theory”, 2012, Cengage Learning.
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1. https://lyoutu.be/NED2CI8u8Q0  Electromagnetic Theory by Prof. D.K.

Ghosh,Department of Physics, |IT Bombay.

2. hitps://www.eshiksha.mp.gov.in/mpdhe/ Learning Management System,

Department of higher education, Government of Madhya Pradesh (M.P.).
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Part A - Introduction

Program: Diploma | Class: BSc. | Year: Second | Session: 2_026—20-_27“: .
Subject: Physics
1. Course Code T | ST
2: Course Title Electricity, Magnetism, and Wave Propagation
Lab
3. Course Type
(Core/Elective/Generic Minor course (M 3)
Elective/Vocational/...) ]
4, Pre- requisite (If any) | To study this course, the student must have passed B.Sc. |
first year with Physics. |
|
s |
5. Course Learning After the completion of the course, the student should be |
Outcomes (CLO) able to —

1. Perform experiments to determine magnetic
properties such as hysteresis loss and magnetic
field distribution using B-H curve and circular
coil. .

2. Measure voltage, frequency, and phase |
difference using a CRO.

3. Demonstrate the charging and discharging
behavior of a capacitor through a resistor

4. Analyse LCR circuits to determine nmpedance.
power factor, resonant and anu-resonant
frequencies, quality factor, and bandw idth.

5. Determine the dielectric constant of kerosene |
using the resonance method.

6. Credit Value 1 S
74 Total Marks Max. Marks: 100 | Min. Passing Marks: 35
Part B - Content of the Course
Total numbers of Practical (in hours): 30 o
Sr. No. List of experiments ] Number of
(Note: Any five of the experiments listed should be performed by the students.) Practical
) (in hours) |
L. To draw the B-H curve and determination of Hysteresis loss. 30

23 Determination of voltage, frequency and phase difference using

CRO. B |
3. To study of the charging and discharging of a condenser through |

a resistor. ]
4. Determination of impedance and power factor using LCR circuit.
5. Study of frequency response curve of a series LCR circuit and

determination of resonant frequency, Quality factor and Band

width. ;
6. To study of frequency response curve of a parallel LCR circuit and :

determination of anti-resonant frequency and Quality factor.
s Determination of Dielectric constant of Kerosene by resonance method. 5
8. To study the magnetic field along the axis of a circular coil. |
9. Determination of M and H using vibrational magnetometer and ‘

deflection magnetometer.

b



10. | Comparison of capacity of two capacitors using Ballistic Galvanometer. |
Part C-Learning Resources
Text Books, Reference Books, Other resources

Suggested Readings:

1. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal, 2011.11/e

2. Squires G. L., “Practical Physics™, Cambridge University Press, 2015, 4/c.

3. Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students™, Asia :
Publishing House, 197.

4. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics”, New
Central Book Agency.

5. Chattopadhyay D., Rakshit P.C. and Saha B., “An Advanced Course in Practical |
Physics”, New Central Book Agency P. Ltd.

6. Singh S.P., “Advanced Practical Physics”, Pragati Prakashan.

7. Tayal D. C., “University Practical Physics”, Himalaya Publishing House

8. Kumar P. R. Sasi, “Practical Physics”, PHI Publication

9. Srivastava Anchal, Shukla R. K., “Practical Physics”, New Age International Publishers

10. Agarwal D. C., “Experimental electronics”, Technical Publishing House.

11. Srivastava J. P., “Elements of Solid-state Physics™, PHI Publication.

12. 7€ w&er fodr a1 3rehresl, $IaTeT gamT SR gec |

Suggestive digital platforms web links
1. https://www.vlab.co.in/broad-are:
2. hitps:/istorage.googleapis.con umq IECOUISES ¢

Part D-Assessment and Evaluatlon ] _ ) B {

Suggested Continuous Evaluation Methods:

|
|
Internal Assessment Marks External Assessment Marks |

Class Interaction /Quiz Viva Voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model Table work / Experiments

Seminar / Rural Service/
Technology Dissemination/
Report of Excursion/ Lab Visits/
Survey / Industrial visit)

B —

TOTAL

Any remarks/ suggestions:
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1. Prakash I. & Ramakrishna, “A Text Book of Practical Physics”, Kitab Mahal, 201 1.11/¢. |
2. Squires G. L., “Practical Physics”, Cambridge University Press, 2015, 4/¢.

3. Flint B. L. and Worsnop H. T., “Advanced Practical Physics for students™ Asia

Publishing House, 197.
4. Chattopadhyay D. & Rakshit P. C., “An Advanced Course in Practical Physics™ New |
Central Book Agency. '

5. Chattopadhyay D., Rakshit P.C. and Saha B., “An Advanced Course in Practical

Physics”, New Central Book Agency P. Ltd. '
Singh S.P., “Advanced Practical Physics”, Pragati Prakashan. i

Tayal D. C., “University Practical Physics”, Himalaya Publishing House !

Kumar P. R. Sasi,  Practical Physics”, PHI Publication .

Srivastava Anchal, Shukla R. K., * Practical Physics”, New Age International |

Publishers. |

10. Agarwal D. C., “Experimental electronics”, Technical Publishing House. ‘

11. Srivastava J. P., * Elements of Solid state Physics”, PHI Publication.
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