Physics 8660, Fall 2008
Homework 3, 10/02/2008, due 10/16/2008

1. (H.W. Wyld, Mathematical Methods for Physics, Problem 3.8)
a) Use the method of eigenfunction expansion in rectangular coordinates to find the
solution of Laplace' s equation

Vi =0

for the region inside the cube
O<x<a,0<y<a,0<z<a,

which satisfies the boundary conditions:
w(0,y,2)=u(y,2)

v(@ay.2) =u,(y,2)
y(x0,2)=yp(xa2)=y(xy0=y(xya)=0

b) Apply this solution to find the electrostatic potential inside a hollow cube with
conducting walls when the right and left sides of the cube are kept at constant potential V
and the other sides are kept at zero potential. Evaluate the expansion coefficients
explicitely.

¢) Evaluate numerically the potential at the center of the cube. How many terms of the
series are necessary to obtain aresult to three significant figures?

d) find the solution of Laplace's equation for the inside of the cube which satisfies
nonzero boundary conditions on all six sides:

w(0,y,2) =u(y,2)
y(@y 2 =u,y. 2
v(X,0,2) =V (X, 2)
v(Xa,2)=V,(X 2)
w(xy,0)=w(xy)
w(xy,a)=w(xYy)

2. (H.W. Wyld, Mathematical Methods for Physics, Problem 3.7)
The z-independent solutions of Laplace’s equation in cylindrical coordinates are

w=(A+BInr)(Co+ D09)+i(Anrm+er‘m)(Cmei”ﬁ+ D.e"™).

m=1
Study the (z-independent) interior problem for the cylinder. Find the finite solutions
which satisfies the boundary condition
y(a,6)=u(d).
Sum the series and show that your solution can be written in the form:

a’-r?’f 1
r,g)= dou(o )
w(r.0) -E ( )a2+r2—2arcos(t9—¢9')

T

Physics 8660, Fall 2008, Prof. Dr. Maikel Rheinstadter 11



