Transformed E&M I homework

Boundary Value Problems
(Griffiths Chapter 4)

Boundary value problems

Question  AUTONUM   Cubical box filled with dielectric 

CALCULATION; BOUNDARY VALUE (U. Nauenberg, HW6, solutions available)

Consider a cubic box made up of dielectric material with a dielectric 

constant ǫ. The length of each side is “a”. The boundary conditions are 

specified in terms of the electric field as follows: 

Ex = 0 at the surfaces defined by x = 0 and x = a. 

Ey = 0 at the surfaces defined by y = 0 and y = a. 

Ez = 0 at the surface defined by z = 0 and Ez = E0 (x, y) at z = a. 

Find the potential everywhere inside the box in terms of E(x, y).

Question  AUTONUM   Dielectric sphere in E field 

CALCULATION; BOUNDARY VALUE (U. Nauenberg, HW8, solutions available)

A solid dielectric sphere of radius “a”, with dielectric constant epsilon̨, has 

a uniform free surface charge/unit area σ is placed in an initially uniform 

electric field E0 pointing in the z direction. 

(a)Calculate the potential everywhere. 

(b)Calculate the E field everywhere. 

(c)Calculate the distribution of the polarization “P” in the sphere and the 

surface and volume bound charge distribution. 

