Problem 4.10

1 1
(a) oy =P-h=|kR;|p, =—V-P = ——2(r2kr) ——53kr® = | =3k.
T

(b) For r < R, E = 5-pri (Prob. 2.12), so E = | —(k/e) r.

For r > R, same as if all charge at center; but Qor = (kR)(4wR?) + (—3k)(37R?) =0, so

With no dielectric, Cp = Aey/d (Eq. 2.54).

In configuration (a), with 4+ on upper plate, —o on lower, D = 0 between the plates.
E =o0/¢p (in air) and E = o/e (in dielectric). So V = %% + 24 = 2eoA (1 + ).
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In configuration (b), with potential difference V: E = V/d, so 0 = ¢gE = ¢yV/d (in air).
P = eoxeE = €ox.V/d (in dielectric), so o, = —egx.V/d (at top surface of dielectric).
Otot = €0V/d =05+ 0y =05 —€oxeV/d, so 0y = V(1 + Xe)/d = €0€,V/d (on top plate above dielectric).
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[Which is greater? gt — gr = =5 — = = STy - = airey) = agey > 0- S0 Gy > C,.]
If the x axis points down:
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Problem 4.20

[D-da = Qy,,. = Dinr? = pgnr® = D = 3pr = E = (pr/3¢)#, for r < R; DAnr? = p3nR® = D =

pR3/3r? = E = (pR3/3¢or?) #, for r > R.
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