Electromagnetics I
Course Syllabus,

spring 2008-2009
Lectures: Mon – Wed 11.00am – 12.20pm, room # 907
Instructor: Eng. Mahdi Nisirat

Office: building 17, 2nd floor, Email: mamnisirat@yahoo.com
Office Hours: T-Th: 4-5 pm; Mon-Wed: 12:30-1:30 pm
Designation: Required core course for electrical engineering/ communication major.

University Bulletin Description: Static electric and magnetic fields, solutions to static field problems, Maxwell’s equations, electromagnetic waves, boundary conditions; engineering applications.
Prerequisites by Topic:

1. Electrical circuit analysis

2. Three-dimensional analytic geometry

3. Vectors in space

4. Partial differentiation

5. Integral vector calculus
Textbook: Matthew Sadiku, Elements of Electromagnetics, Oxford University Press, USA, 4th or 3rd  Edition, 2006.
Course objectives:
This course provides electrical engineering students with an understanding of fundamental electricity and magnetism concepts and enables them to use these concepts in applications. Upon successful completion of this course students will:
1. Be able to use complex vectors.
2. Be able to interchange time-domain and frequency-domain views of a problem.
3. Understand the coupling between electric and magnetic fields through Maxwell’s equations.
4. Understand constitutive parameters and boundary conditions and be able to analyze the

relationships between fields and flux densities in material media.
5. Be able to analyze electromagnetic waves in material media, and the reflection and transmission of these waves between different media.
6. be able to interpret the energy and power associated with electromagnetic fields.
Topics:
1- General: Rectangular, Cylindrical And Spherical Coordinate Systems.

2- Electrostatics: Superposition, Coulomb’s Law, Electric Field of Different Charge Configurations.
3- Using Coulomb’s Law and Superposition, Flux of a Vector, Field Lines, Gauss’s Law In terms Of E.
4- Integral Form and Point Form, Applications, Curl Of The Electric Field, Electric Potential.
5- Calculation Of Electric Field Through Electric Potential For Given Charge Configuration.
6- Electrostatic Boundary Conditions at a Charged Surface (Assuming no Dielectric Polarization).
7- Basic Properties of Conductors In Electrostatic Fields, Capacitance, Poisson’s And Laplace’s

Equations, Solution of Laplace’s and Poisson’s equations, Uniqueness Theorems, Methods Of Images.
8- Electric Dipoles, Polarization Of Dielectrics, Bound Charges And Their Physical

Interpretation, The Displacement Vector D, Comments About The Curl Of D In Electrostatics, Linear Dielectrics, Determination Of Electric Fields In The Presence Of Linear Dielectrics By Finding D.
9- Magnetic Fields And Lorentz Force Law: The Magnetic Field Vector B, Steady Line, Surface And Volume Currents, BiotSavart’s Law, Determination Of Magnetic Field Due To Steady Current Configuration. 
10- The Continuity Equation, Divergence and Curl Of B, Ampere’s Law In Integral and

Differential Form, applications. 
11- The Vector Magnetic Potential and Calculation Of Magnetic Field Through The Vector Magnetic Potential For Given Steady Current Configurations.

12- Comparison of Electrostatics And Magnetostatics, Magnetostatic Boundary Conditions (Assuming No Magnetic Polarizations).

13- The Magnetic Dipole: Diamagnetism, Paramagnetism & Ferromagnetism, Torques

And Forces on Magnetic Dipoles, Magnetization, Bound Current, Physical Interpretation Of Bound Currents.

14- The H Vector, The Divergence And Curl Of H , Linear Magnetic Materials, Determination

Of Magnetic Fields In The Presence Of Magnetic Materials By Finding H, emf, Ohm’s Law, Motional emf, Faraday’s Laws, Lenz’s Law, Quasistatic Fields, Inductance And Energy In Magnetic Fields.

Relationship to program outcomes:
· Graduates will possess mathematical skills necessary for electrical engineering.
· Graduates will have a theoretical and practical background in both physics and chemistry.

· Graduates will understand fundamental electricity and magnetism concepts and be able to use them in applications.

· Graduates will develop an appreciation of continuing educational and professional development.

· Graduates will appreciate their role as engineers in society.

