SECOND Mid-term exam.  Electricity and Magnetism, Spring 2012.  
Instructor: Elbio Dagotto. April 10, 2012. Deadline: April 24, 2012.

(1) Consider Figure 7.6 of Section 7.3 of the book. The case corresponding to an electric field perpendicular to the plane of incidence was done in class. Now arrive to the results corresponding to the case of an electric field parallel to the plane of incidence as in Figure 7.6 (b). While the actual results are given in Eq.(7.41), I want you to arrive to these results in detail, starting from the four boundary condition equations (7.37). More specifically:

(a) Write down the four boundary condition equations for the case requested here. (b) Solve them (here you have to arrive to Eq.(7.41); provide sufficient detail so that I can easily visualize that you have indeed arrived to the proper result, as opposed to copying it). (c) Find out the special value of the angle of incidence for which the reflected wave vanishes (this is called the Brewster’s angle). Find out the tangent of this angle for the simple case =’ (but still the dielectric constant  is different from ’). (d) Plot the transmission and reflection coefficients (i.e. T and R) vs. the incident angle between 0 and 90 degrees for the special case =’, n=1 and n’=1.5. Discuss if the results make sense intuitively. 

(2) Consider two static and equal point charges q, separated by a distance 2a. Consider also the plane equidistant from the two charges. By integrating the Maxwell’s stress tensor over this plane, find the force of one charge on the other. Note: Obviously the result is trivial to find from elementary considerations using Coulomb’s law. The point here is to reach the same result via Maxwell’s stress tensor. 

NOTE: check my solution to the previous mid-term exam in 

http://sces.phys.utk.edu/~dagotto/electromag/scanned-exams/exam1.and.solution.2012.pdf
This is the level of detail that I expect. Do not write just half a page and frame the result because here in both problems the result is known to you in advance from the book and from elementary physics. Thus the point is not to arrive to a result, but to convince me that you know how to derive those results according to what is requested in the problems.
