HW #4 (e Thuursday Nov 6)
Chd: @, 8,10, 14, 15,17 (2pt BonUS: 77)

Problem 3.6 Find the force on the charge +¢ in Fig, 3.14. (The xy planc is a grounded
conductor.)

Problem 3.8 In Ex. 3.2 we assumed that the conducting sphere was grounded (V = 0). But
with the addition of a second image charge, the same basic model will handle the case of a
sphere at any potential Vg (relative, of course, to infinity). What charge should you use, and
where should you put it? Find the force of attraction between a point charge g and a newurral

conducting sphere,

Problem 3.10 Two semi-infinite grounded conducting planes meet at right angles. In the
region between them, there is a point charge ¢, situated as shown in Fig. 3.15. Set up the
image configuration, and calculate the potential in this region. What charges do you need, and
where should they be located? What is the force on ¢? How much work did it take to bring
¢ in from infinity? Suppose the planes met at some angle other than 90°; would you still be
able to solve the problem by the method of images? If not, for what particular angles does the

method work?

Problem 3.14 A rectangular pipe, running parallel to the z-axis (from —co to +00), has three
grounded metal sides, at y = 0, y = a, and x = 0. The fourth side, at x = b, is maintained at

a specified potential Vo(y).

(a) Develop a general formula for the potential within the pipe.

(b) Find the potential explicitly, for the case Vp(y) = V; (a constant).

Problem 3.15 A cubical box (sides of Jength @) consists of five metal plates, which are welded
together and grounded (Fig. 3.23). The top is made of a separate sheet of metal, insulated from
the others, and held at a constant potential Vp. Find the potential inside the box.

Problem 3.17

(a) Suppose the poteutial is a constant Vg over the surface of the sphere. Use the results of
Ex. 3.6 and Ex. 3.7 to find the potential inside and outside the sphere. (Of course, you know
the answers in advance—this is just a consistency check on the method.}

(b) Find the potential inside and outside a spherical shell that carries a uniform surface charge

o, using the results of Ex, 3.9.
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Problem 3.7
(a) Using the taw of cosines, show that Eq. 3.17 can be written as follows:
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where r and £ are the usual spherical polar coordinates, with the 7 axis along the line through
g. In this form it is obvious that V = 0 on the sphere, r = R.

(b) Find the induced surface charge on the sphere, as a function of 8, Integrate this to get the
total induced charge. (What should it be”?)

(c) Calculate the energy of this configuration,



