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Physical Systems — spring 2007
EM HW 3a Tues.17 April 2007 Griffiths Ch.8.2# 5

l'mblem 85 Consider an infinite parallel-plate capacitor, with the lower plate (at z = —d/2) ,' ’
camrying the charge density —o ', and the upper plate (at z = 4d /2) carrying the charge density =
+0o.

(2} Determine all nine elements of the stress tensor, in the region between the plates. Display ~—
your answer as 8 3 % 3 matrix:
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| Thus the force per unit volume (Eq. 8.18) can be written in the much simpler form

f=v.%_ eo;iog—‘s, (8:21)

L. The rotal force on the charges in V (Eq, 8.15; is evidently
: F=f'i‘-da—*eam)-fi—f8dt.
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(d) At the plates this momentum is absorbed, and the plates recoil (unless there is some
nonelectrical force holding them in position). Find the recoil force per upit area on the top
plate, and compare your answer to (b). [Note: This is not an additional force, but rather an
alternative way of calculating the same force—in (b) we got it from the force law, and in (&)

. wedid it by conservation of momentum.]
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That argument applies to any surface charge; in the particular case of a conductor, the
fickd is zero inside and (o /o) outside (Eq. 2.48), so the average is (o/2¢ep)il, and the force
per unit area is ° 9

f= -l—azi / S
2¢0
This amounts to an outward electrostatic pressure on the surface, tcnding (o draw the
condactor into the field, regardless of the sign of o, Expressing the pressure in terms of the
field just outside the surface,

(2.51)

P= 52952. (2.52)




