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Prerequisite
      
Consent of the instructor
  
Course Description  

 
Vector analysis in cylindrical and spherical coordinate systems.  Electric field intensity : Coulomb’s law.  Electric flux density : Gauss’s law,  Maxwell’s first equation.  Energy and potential.  Conductors, dielectric, and capacitance.  Poisson’s and Laplace’s equations.  The steady magnetic field,  Biot - Savart law, Ampere’s circuital law.  Magnetic forces, materials, and inductance.  Time-varying fields and Maxwell’s equations.
Course  Objectives 
 
1.  To let students familiarize with the experimental laws related to the theory of 

                electromagnatics

2.  To enable students to understand the theory of electromagnetic by using vector calculus
Course Contents





                      No. of Lecture Hours

1. Vector analysis in cylindrical and spherical coordinate systems



2

2. Electric field intensity








5  

 
2.1  Coulomb’s law

2.2  Electric field intensity
 
2.3  Streamlines and sketches of fields
3. Electric flux density








5 
 
 
3.1  Electric flux density

3.2  Gauss’s law and applications
 
3.3  Maxwell’s first equation
 
3.4  Divergence theorem
4. Energy and potential








6
 
4.1  Energy expended in moving a point charge in an electric field
 
4.2  Potential difference and potential


4.3  The dipole


4.4  Energy density in the electrostatic field

5. Conductors, dielectric, and capacitance





6
 
5.1  Current and current density

5.2  Metallic conductors

5.3  The method of images

5.4  Dielectrics
 
5.5  Capacitance
6.  Poisson’s and Laplace’s equations






3
 
6.1  Solution of Laplace’s equation


6.2  Solution of Poisson’s equation

7.  The steady magnetic field







6


7.1  Biot-Savart law


7.2  Ampere’s circuital law

 
7.3  Magnetic flux and magnetic flux density


7.4  Derivation of steady - magnetic - field law

8.  Magnetic forces, materials, and inductance





6

 
8.1  Magnetic forces


8.2  Force and torque on a closed circuit

 
8.3  Magnetic materials


8.4  The magnetic circuit

 
8.5  Potential energy and forces on magnetic materials

8.6  Inductance and mutual inductance

9.  Time - variying fields and Maxwell’s equations




6
 
9.1  Faraday’s law

9.2  Displacement current

 
9.3  Maxwell’s equations

 
9.4  The retarded potentials










Total

45
