SPING Zoiz

1. Dielectric Sphere

A dielectric sphere of radius R is polarized so that P = (K/r)f where #
is the unit radial vector. Assume the sphere is in an empty vacuum and
that the sphere’s dielectric material is linear and isotropic, calculate

)
/)@X'(Z pts) the volume density of free charge,
4 /Ce?/ (2 pts) the electric field inside the sphere,
/Qd’)/ (3 pts) the electric field outside the sphere.

/(,aﬂ/ (3 pts) the volume and the surface densities of bound charge,

Your answers should be given in terms of K, xg, €, €, and /or €,. Recall
that for linear isotropic materials:

In SI units,
D=cE=¢E+P
P = ¢xrE
€
€p = — = l+ XE
€o
In Gaussian units,
D=¢cE=E+4nP
P - XEE
c=1+4nrxp =€
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