
1

Year & Sem - B.Tech II year, sem- III

Subject - Electromagnetic Fields 

Unit - II

Presented by - Ms. Ritu Soni

Designation - Assistant Professor

Department- Electrical Engineering

Ritu Soni ( Assistant Professor, EE ), JECRC, JAIPUR

JAIPUR ENGINEERING COLLEGE AND RESEARCH CENTRE

1



1

Vision of institute

To become a renowned centre of outcome based learning, and work towards, 

professional, cultural and social enrichment of the lives of individuals and 

communities.

Vision and Mission of Institute

Mission of institute

• M1.Focus on evaluation of learning outcomes and motivate students to inculcate 

research aptitude by project based learning.

• M2.Identify ,based on informed perception of Indian, regional and global needs, the 

areas of focus and provide platform to gain knowledge and solutions.

• M3.Offer opportunities for interaction between academia and industry.

• M4.Develop human potential to its fullest extent so that intellectually capable and 

imaginatively gifted leaders may emerge in a range of professions
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Vision and Mission of Electrical Engineering Department

Vision of department

The Electrical Engineering department strives to recognized globally for 

outcome based technical knowledge and produce quality human being who can 

manage the advance technologies and contribute to society. 
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Mission Of department 

M1. To impart quality technical knowledge to the learners to make them globally 

competitive Electrical Engineers.

M2. To provide the learners ethical guidelines along with excellent academic 

environment for a long productive career.

M3. To promote industry- institute relationship.
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Syllabus of Electromagnetic fields

unit 1- Review of Vector Calculus

Vector algebra- addition, subtraction, components of vectors, scalar and vector multiplications, 

triple products, three orthogonal coordinate systems (rectangular, cylindrical and spherical). 

Vector calculus differentiation, partial differentiation, integration, vector operator del,

gradient, divergence and curl; integral theorems of vectors. Conversion  of a vector from one 

coordinate system to another.

Unit 2- Static Electric Field

Coulomb’s law, Electric field intensity, Electrical field due to point charges. Line, Surface and 

Volume charge distributions. Gauss law and its applications. Absolute Electric potential, 

Potential difference, Calculation of potential differences for different configurations. Electric 

dipole, Electrostatic Energy and Energy density.

Unit  3- Conductors, Dielectrics and Capacitance

Current and current density, Ohms Law in Point form, Continuity of current, Boundary 

conditions of  perfect  dielectric  materials.  Permittivity  of dielectric materials, Capacitance, 

Capacitance of a two wire line,  Poisson’s equation, Laplace’s equation, Solution of Laplace and

Poisson’s equation, Application of Laplace’s and Poisson’s equations. 
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unit 4- Static Magnetic Fields

Biot-Savart Law, Ampere Law, Magnetic flux and magnetic flux density, Scalar and Vector Magnetic 

potentials. Steady magnetic fields produced by current carrying conductors.

Unit5- Magnetic Forces, Materials and Inductance

Force on a moving charge, Force on a differential current element, Force between differential current 

elements, Nature of magnetic materials, Magnetization and permeability, Magnetic boundary 

conditions, Magnetic circuits, inductances and mutual inductances.

Unit 6- Time Varying Fields and Maxwell’s Equations

Faraday’s law for Electromagnetic induction, Displacement current,  Point form of Maxwell’s 

equation, Integral form of Maxwell’s equations, Motional Electromotive forces. Boundary Conditions.

Unit 7- Electromagnetic Waves

Derivation of Wave Equation, Uniform Plane Waves, Maxwell’s equation in Phasor form, Wave 

equation in Phasor form, Plane waves in free space and in a homogenous material. Wave equation for a 

conducting medium, Plane waves in lossy dielectrics, Propagation in good conductors, Skin effect. 

Poynting theorem.

Ritu Soni (Assistant professor,EE) , JECRC, JAIPUR 5



1

Course outcomes for Electromagnetic fields

CO1-Acquire basic understanding of vectors , their representation and conversion in 

different coordinate systems.

CO2-Able to compute the force, fields & energy of the electrostatic & magneto static 

fields. Able to analyze the materials, conductors, dielectrics, inductances and 

capacitances.

CO3-Understand the concept of time varying field and able to solve electromagnetic 

relation using Maxwell equations. Also able to analyze the electromagnetic waves.
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Unit II Static Electric field

Ritu Soni ( Assistant Professor, EE ), JECRC, JAIPUR 7



1

Coulomb's Law
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Constant of proportionality K
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Vector Form of coulomb's Law 
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It is also true that the force on a charge in the presence of several other charges is 

the sum of the forces on that charge due to  each of the other charges acting alone. 
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Electric field intensity
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Units of 
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Electric field due to infinite line charge
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Electric field due to charged circular ring
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Electric field due to infinite sheet charge
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• Engineering Electromagnetic by william H. Hayt, Jr. John A. Buck

• Principals of Electromagnetics by Matthew N. O. Sadiku.

• CBS problems and solution series ( Problems and solution of 

Engineering Electromagnetics).

• https://nptel.ac.in/courses/108/106/108106073/

• https://nptel.ac.in/courses/117/103/117103065/
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