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Boise State University		Electrical, Dielectric, and Optical Materials

Homework #1

Due 28 August 2021

Solutions

1. Consider a point charge held a distance d above an infinite grounded conducting plane, as shown below.
[image: ]

(a) Sketch the image charges and calculate the potential in the region above the plate.
(b) What is the force on the charge q?

Solution:
Mathematically, we need to solve Poisson’s equation in the region of interest (z > 0). We can assemble a charge configuration that possesses the same boundary conditions as the grounded conducting plane (V = 0 in the xy-plane), if we place an image charge (same magnitude, opposite sign) at an equal distance on the other side of the xy-plane, as shown below.
[image: ]
For this configuration, we can simply write the potential for z > 0 as a superposition of the potential from each point charge.


The force at the charge q can also be written down, but the vector nature must be taken into account.



2. Consider an infinitely long rectangular slot consisting of two infinite grounded plates that lie parallel to the xy plane. One plate is located at y = 0 and the other is at y = a. The bounded end of the slot consists of an isolated metal strip held at a potential V0(y). See the drawing below.

[image: ]

(a) Write down the form of Laplace’s equation ….
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