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1 Dipole in external electric fields

A sphere with radius R has a charge distribution given in spherical coordinates by

Sa
N . /
p(I‘ ) - W2R3 Sll’l(f)

where o > (0 has units of Coulombs.

a) What is the net charge of the sphere?
b) What is the direction of the sphere’s electric dipole moment?

¢) The sphere is placed in the external electric field
E=pz%

where § > 0 is a constant with units of N/Cm. Determine the net force and torque on
the sphere (in the dipole approximation).

d) Provide the simplest field that would result in a non-zero net force on the on the sphere
(in the dipole approximation).

e) The sphere is placed in the external electric field
E=82%

where -0 is a constant with units of N /C'm. Which way would the sphere align so
as to yield the lowest potential energy?
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2 Bound charge distributions: radial polarization
A sphere of radius R has polarization

P = ar’t

where a > 0 is a constant with units C/m®.

a) Draw a qualitative sketch of the dipole distribution within the sphere.
b) Do you expect that either the bound surface or bound volume charge densities will be
zero? If not what do you expect their signs will be?

c) Determine the bound surface and volume charge densities.
d) Determine the total charge on the sphere.

e) Determine the electric field at all locations.
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