






4. (34 points) A pair of infinite conducting plates at x = 0 and x = 3 [m] carry equal and opposite surface

charge densities of �1 C
m2 and +1 C

m2 , respectively. Region 0 < x < 1 [m] is free space, and the region

1 < x < 3 [m] is occupied by a perfect dielectric with permittivity 2✏0. There are no background

fields.

a) (9 points) Find D, E, P in the region 0 < x < 1 [m].

Your Answer (include appropriate units):

D =

E =

P =

b) (9 points) Find D, E, P in the region 1 < x < 3 [m].

Your Answer (include appropriate units):

D =

E =

P =

5

© 2024 Xu Chen. All rights reserved. Redistributing without permission is prohibited.

Since s

Ps.

5 = sgn(x)y

Eo 280
Use superposition T = --As = -Ps%2

Om Im 3M
.

N 10 <* < 3m)
.

~

Di Da Between O <Xc/m
--°

-°

E= = ** Ym .

Psi = - 1 C/m2 Ps2= 102 I
-> ②°

Di = D = EoE+P => P = 0 Cm2

-1 C/m2

- V/m

0 %m2

=-Ps
=

-
M

- = 52-EoE2= -1 * - E0 · ) -280) = -T * 4/m2

-I Pm2

- I'so * Y/m

-↑4/m2



c) (12 points) The two-plate system constitutes a capacitor. Find the capacitance per unit area C
of the system.

Your Answer (include appropriate units):

C =

d) (2 points) Suppose the surface charge densities are fixed, but we remove the slab of perfect di-

electric from 1 < x < 3 [m], will the per unit area capacitance of the two-plate system increase,

decrease, or remain the same?

Your Answer (circle correct answer):

Increase Decrease Remain the same

e) (2 points) Suppose the potentials on the plates are fixed, but we remove the slab of perfect

dielectric from 1 < x < 3 [m], will the per unit area capacitance of the two-plate system increase,

decrease, or remain the same?

Your Answer (circle correct answer):

Increase Decrease Remain the same
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