Physics/6111 Electrodynamics I Dr. Ulrich Jentschura Spring Semester 2025
Missouri S & T (Rolla, Missouri) Exercise Sheet 11X 24-APR-2025

Task 1 (40 points) (Non—Uniform Convergence) Investigate the potential given in Eq. (6.75) of
the lecture notes,

49y = sin [(2n + 1) 7z /a] sinh [(2n + 1) 7y/a]
ES 2n+1 sinh [(2n + 1) 7b/a]

n=0

P (z,y) = (1)

Show the following properties which illustrate the non-uniform convergence at the point x = 0, and y = b,

lim ®(0,b—¢€) =0, lim ®(e,b) = Py . (2)

e—0t e—0t

Task 2 (40 points) (Laplace Equation and Potential) Investigate the potential given in Eq. (6.90)
of the lecture notes,
V ( eifry/b +e7rm/b )

®(z,y) = i In e—imy/b y ma/b (3)
Show that, for real and positive > 0, and 0 < y < b, the result for ®(x,y) is real rather than complex.
Then, plot the potential given in Eq. (3), as a function of z and y, for your preferred choice of the

parameter b, over a suitable range of x and y variables.

Task 3 (40 points) (Non—Uniform Convergence) Investigate, once more, Eq. (6.90) of the lecture
notes, which is given above in Eq. (3). Show that

lim ®(e,0) =0. 4
Jim 2(e, b) (4)
Furthermore, show that
lim ®(0,b—¢) =Vj. (5)
e—0+
For the latter relation, use the result
lim In(—1+in) = tir. (6)
n—0+

Show that, as you calculate lim,_,q+ ®(0,b — €), you obtain an expression of the type given in Eq. (6),
where the imaginary part of the argument of the logarithm is positive.

The tasks are due Thursday, 08-MAY—-2025.



