Physics-505
Homework Set (6)
This set is due by Sunday 19th of Rajab, 1435 (18th of May 2014) at 4.00 p.m.
In all homeworks, please solve fully and clearly, state assumptions, and comment wisely (when applicable).

Feel free to study from books, and discuss with your instructor, but do not consult others (colleagues, professors, electronic forums…etc.) for this problem set!

I wish you well, wa assalam alaikum!!

Zain Yamani

Phys-505 Instructor

Question #1:
Discuss in detail how Green Functions are used to solve for the electric and magnetic field when the scalar and vector potentials obey the wave equation.
Question-2:
In class, we discussed Poynting’s Theorem in lossless media. Now, discuss Poynting’s Theorem in linear dispersive media with losses. How does this relate to the concept of impedance of an electromagnetic system.
Question-3:
The forms of equations governing electromagnetic phenomena are invariant under rotations, space inversion and time reversal.

Use this fact, and the Ampere-Maxwell equation, to describe current density (J) in terms of whether it is an even or odd tensor, and of which rank, and whether it behaves even or odd under time reversal.
Question-4:
In class, we derived Fresnal formulae for electromagnetic waves refracting from one medium to another for the case of perpendicularly polarized electric fields. Now, derive Fresnal formulae when the electric field is parallel to the plane of incidence.

Question-5:
To practice the Kramer Kronig relations, calculate the real part of (), given that, for  >0 the imaginary part of () is a constant between two frequencies and zero outside that range.
