Electrodynamics (PHY 514) : 2006

Assignment 4 :

This problem set is due Thursday January 26, at the end of the lecture.
Feel free to discuss the problems with others in the class, but you must write
your own solutions. Simply writing the answer without showing a derivation
will obtain zero credit.

1. Consider a system composed of two conducting spheres of radii a and
b, with centers separated by a distance d > a + b. The sphere of radius
a is at potential Vj, while the sphere of radius b is grounded.

(a) Show that the charge on the sphere of radius a is
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where
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(b) Consider the situation in which spheres of radius ¢ = 2 mm, and
b = 4 mm are separated by a distance of d = 1 cm, and the sphere
of radius a is at potential Vj = 10 V. What is the charge on the
sphere of radius a determined to 6 significant digits?

2. The walls of an earthed conducting rectangular cavity are located at
r=0,xr=a,y=0,y=05,2=0and z = c. A charge +q is placed
at the point xq, Yo, 2o inside the cavity. Show that the component of
force on the charge in the z-direction is
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where A,,, = \/ (M) + (%) . What are the component of force in
the x and y directions.



3. An earthed conducting sphere has its center on the axis of a ring of
charge (). Any radial vector ¢ from the center of the sphere to the ring
makes an angle o with the axis. The force on the ring along the axis
is of the form

F = Y g Pii(cosa) Pcosa)
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Find qgi-

4. The portion of a sphere of radius a that lies between § = aand § = 71—«
carries uniform charge density ¢. Find an expression for the potential
at all points outside the sphere.

5. A system is composed of two concentric grounded conducting shells of
radius @ and c¢. A point charge is placed a distance b from the center
of the spheres, where a < b < c¢. Show that for a < r < b, the potential
at point r is
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where 6 is measured relative to the location of the charge.



