29:129 Notes for Nov. 5, 2012

Example (a).—A spherical conducting shell of radius R is surrounded by a dielectric
material out to a radius a. The conductor has a uniform surface charge density . Find D
and E.

forr<R,E=0.

Due to the symmetry in the problem we can use Gauss’s law to get D from the free
charge.
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forr>a,P=0,50 E = E(Ej f . Inside the dielectric we cannot find E because we do
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not know P.

Example (b).—A think spherical dielectric shell of inner radius a and outer radius b has a
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polarization P = and no free charge. Find E everywhere.

Method 1: from the bound charges:
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Forr<a, E=0, forr>bh,
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For a <r < b (inside the dielectric),

IE.da =Q, /¢, —)goE(47zr2) =0, (a)4ra’ +Lr p,4rr’dr=E = —Lf.
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Method 2: using D. Since Qr=0, D = 0 everywhere, so that E =—(P/z, ).

Forr<a,P=0,50E=0;fora<r<b, P=(k/r)f= E=—(k/er)F.



