2. Consider a linear, homogeneous, isotropic, and non-dissipative dielec-
tric (i.e., a dielectric where D = ¢E and ¢ is a constant) in the shape

of a sphere of radius R with a point charge @ embedded at-its-center.
(a) {2 pts} Find the electric displacement vector D, the electric field
E, and the polarization density P inside the dielectric.

(b) {2 pts} Find the bound charge volume density pp inside the di-
electric.

(¢) {1 pts} Find the total bound charge @p on the r = R boundary
of the dielectric.

(d) {2 pts} Find the net charge (free plus bound) at the center of the
dielectric.

(e) {1 pts} Find the electric displacement vector D, the electric field
E, and the polarization density P, outside the dielectric sphere.

(f) {2 pts} Are D and E continuous at 7 = R? If not explain why.

(If you use Gaussian units you can put ¢ = 1.)
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