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Vision  and Mission

• Vision:

➢ To become a renowned centre of outcome based learning, and work towards
academic, professional, cultural and social enrichment of the lives of
individuals and communities.

• Mission:

➢ Focus on evaluation of learning outcomes and motivate students to inculcate
research aptitude by project based learning.

➢ Identify, based on informed perception of Indian, regional and global needs, the
areas of focus and provide platform to gain knowledge and solutions.

➢ Offer opportunities for interaction between academia and industry.

➢ Develop human potential to its fullest extent so that intellectually capable and
imaginatively gifted leaders may emerge.
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Syllabus and Course Outcome of  

Introduction to Electromagnetism

Syllabus: Divergence and curl of electrostatic field, Laplace’s and Poisson’s

equations for electrostatic potential, Bio-Savart law, Divergence and curl of

static magnetic field, Faraday’s law, Displacement current and magnetic field

arising from time dependent electric field, Maxwell’s equations, Flow of

energy and Poynting vector.

CO4: Students will be able to describe key concepts and acquire basics of

electrostatics and electromagnetism (e.g., Maxwell’s equations) to explain

electromagnetic waves propagation and generation in free space, dielectrics

and conducting media.

3



Lecture Plan of Introduction to 

Electromagnetism

S. 

No
Topics

Lectures 

required

Lect. 

No.

1 General introduction to Electromagnetism. 1 33

2
Divergence and curl of electrostatic & magnet 

field
1 34

3
Laplace’s and Poisson’s equations for electrostatic 

potential.
1 35

4 Bio-Savart law and Faraday’s law. 1 36

5
Displacement current and magnetic field arising 

from time dependent electric field
1 37

6 Maxwell’s Equation first and second 1 38

7 Maxwell’s Equation third and fourth 1 39

8 Flow of energy and Poynting vector. 1 40
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Content

• Introduction and some definations

• Gradient, divergence and curl of electrostatic field

• Gauss Divergence Theorem

• Stoke's Theorem

• Biot Savart Law.

• Divergence and curl of static magnetic field

• Faradays Laws of electromagnetic induction

• Suggested reference books & links from NPTEL/IIT/RTU

Plateforms

• Important Questions.
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Introduction to Electromagnetism

• Earlier electric and magnetic fields are considered independent

parameters but experimentally it was found that they are

interlinked with each-other

• It deals with relationship between electricity and magnetism.

Electricity makes magnetism (as per Ampere's law) and vice -

versa also true (Faraday’s law).

• In this chapter we can understand Electromagnetic waves

generation, propagation in different media which is useful for

Communication Electronics.
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Some important Definitions

• Electrostatics :- When charges are at rest.

• Electrodynamics :- When charges are in motion.

• Electromagnetic :- It generates when charges waves get

accelerated.

• Electric Flux :- When electric lines of forces passing by a

small surface area.

• Magnetic Flux :- When magnetic lines of forces passing by a

small area.

• Conduction Current :- It flows through an electrical circuit due

to flow of free electrons via connection wires.

• Displacement Current :- It arises due to rate of change of

electric flux between the two plates of the capacitor.
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• Stokes's Theorem :- It deals with relation between line
integral and surface integral.

• Gauss Divergence theorem:- It deals with relationship between
surface integral and volume integral.

• Biot – Savart Law:- This states that the magnetic field (dB) at
point P due to an element of length (dl) carrying current (I)

|dB|  =   (μ0 / 4π) (I dl sinΘ/ r2)

• Ampere’s Law:- It states that line integral of a magnetic field
in a closed path (or loop) is μ times the net current (I) flowing
through the area enclosed by the path.

ʃ  B.dl =   μ Ʃ I
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Gradient, divergence and curl of electrostatic field
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Example of Gradient of a scaler  
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Divergence of Vector field
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Physical meaning of divergence of a vector field & Example
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Gauss's Divergence of a Vector field
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Line Integral of a Vector Field
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Curl of a Vector Field
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Stoke’s Curl Theorem
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Biot Savart Law
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Curl of Static Magnetic field

20



21



Faraday’s Law of Electromagnetic Induction
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Suggested reference Books & links from 

NPTEL/IIT/RTU Plateforms
Reference Books:

1. Introduction to Electrodynamics: David J Griffiths (Prentice-Hall of India)

2. Engineering Physics: Malik and Singh (Tata McGraw Hill)

3. Engineering Physics: S. Mani Naidu (Pearson Education)

4. Concept of Modern Phyiscs: A. Baiser (Tata McGraw Hill)

5. Engineering Physics : Y. C. Bhatt (Ashirwad Publications)

6. Engineering Physics : S. K. Sharma (Genius Publication)

7. Engineering Physics: D. K. Bhattacharya (Oxford Higher Education)

Suggested Links: 

1. https://nptel.ac.in/courses/115/106/115106122/(a series of video lectures by Prof. 

Nirmal Ganguli IISER Bhopal)

2. https://nptel.ac.in/courses/115/101/115101004/ (a series of lectures by Prof. Amol 

Dighe, IIT Bombay)

3. https://nptel.ac.in/courses/115/104/115104088/ ( a series of video lectures by Prof. 

Manoj Harbola IIT Kanpur)

4. https://nptel.ac.in/courses/115/101/115101005/ (a series of video lectures by Prof. D. 

K. Ghosh, IIT Bombay)

5. https://youtu.be/Av-n6qrb-y8 (a video lecture by Prof. Nirmal Ganguli IISER Bhopal) 

23

https://nptel.ac.in/courses/105/106/105106119/
https://nptel.ac.in/courses/105/106/105106119/
https://nptel.ac.in/courses/105/106/105106119/


Important Questions

1. Explain the gradient and divergence with physical significance. 

2. Explain the curl of a vector field.

3. Explain Stoke’s curl theorem. 

4. Explain Gauss divergence theorem.

5. State Faraday’s law of electromagnetic induction.

6. State Biot-Savart’s law. Obtain an expression for magnetic field 

intensity due to infinitely long straight line current. 

7. A circular coil is of 10 turns and radius 01m. If a current of 5A 

flows through it, calculate the field in the coil from a distance of 

2m.

8. Prove that div curl A = 0

9. If A= 20x2   i+10y2j+4k then find divergence at point (0,1,0).

10. If E = 20i+10x2 j + 4yk then find curl of E at (2,4,6).

24



Thank You
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