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Figure 4.35

Problem 4.36 A conducting sphere a1 polential Vg is half embedded inlinear dielectric material
of susceptibility x.. which oecupies the region 5 « 0 (Fig. 4.35). Claim: the potential
everywhere is exactly the same as it would have been in the absence of the dielectric! Check
this clain, as follows:

{a) Write down the formula for the proposed potential Vi(r), in terms of Vo, B, and ». Use it
to determine the field, the polarization, the houng charge, and the froe charge distribution on
the sphere,

(b} Show that the rota) charge configuration would indeed produce the potential Vir),
(¢} Appeal to the uniqueness thearem in Prob. 4.35 19 complete the argumen;.

() Could you solve the configurations in Fig. 4.36 with the same potential? If nog, explain
why,

Figure 4.36

Problem 4.37 According 1o Eq. 4.5, the force op 4 single dipole is P VIE, 5o the ner foree
on a dielectric object is

B ViFae dr. (4.69)

[Here Eexi is the field of everything except the dielectric, You might assume that it wouldn't
mater it you used the 1oz field; after all, the dielectric can’t exert a force on itself. However,
because the field of the dielectric is discontinuous at the location of any bound surface charge,
the derivative introduces 2 spurious delta function. and you must either add a compensating
surface term, or {(better) stick with Esse, which suffers no such céismmmmiyuf Use Fq. 4.69
0 determine the force on a tiny sphere of radius R, composed of linear dietectric naterial
of susceptibility y.. which is sttuated 4 distance g from a fine wire canying a uniform line

charge .




