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Problem 8.1 Calculate the power (energy per unit time) transported down the
cables of Ex. 7.13 and Prob. 7.62, assuming the two conductors are held at potential

difference V, and carry current / (down one and back up the other).
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Problem 8.4

a) Consider two equal point charges ¢, separated by a distance 2a. Construct the
(a) Consider two equal point charg wrated by a distance 2a. Construct th

over this plane, determine the force of one charge on the other. a
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plane equidistant from the two charges. By integrating Maxwell’s stress tensor 1/‘9
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Problem 8.4

L
(b) Do the same for charges that are opposite in sign. \a

a

(For xy plane da, = da, =0, da, =—rdrd¢ (Force on the upper charge) o V
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Problem 8.6 A charged parallel-plate capacitor (with uniform electric field
E = E 7) is placed in a uniform magnetic field B = B X, as shown in Fig. 8.6.

(a) Find the electromagnetic momentum in the space between the plates.

g, = &0 (ExB)=¢gyEBY = p,,, = o EBAdy

(b) Now a resistive wire is connected between the plates, along the z axis, so that
the capacitor slowly discharges. The current through the wire will experience

a magnetic force; what is the total impulse delivered to the system, during the
discharge?’
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Problem 8.16'7 A sphere of radius R carries a uniform polarization P and a uniform
magnetization M (not necessarily in the same direction). Find the electromagnetic
momentum of this configuration. [Answer: (4/9)7 1o R*(M x P)]
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Problem 8.16'” A sphere of radius R carries a uniform polarization P and a uniform
magnetization M (not necessarily in the same direction). Find the electromagnetic
momentum of this configuration. [Answer: (4/9)7 1o R*(M x P)]
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Problem 8.19' Suppose you had an electric charge g. and a magnetic monopole Z )
¢m- The field of the electric charge 1s

| q.
9e

E = =
4w eg 1~

(of course), and the field of the magnetic monopole is

Y

B = Hodm 4
4o 22

Find the total angular momentum stored in the fields, if the two charges are sepa-
rated by a distance d. [Answer: (jto/47)q.Gm-]1>°

Angular momentum density (Eq. 8.33)

1= (r X g)
Momentum density (Eq. 8.32)
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Problem 8.19"° 2
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Problem 8.23

(a) Carry through the argument in Sect. 8.1.2, starting with Eq. 8.6, but using J ; in
place of J. Show that the Poynting vector becomes

S=E xH, (8.46)

and the rate of change of the energy density in the fields is

au oD B
—=E‘—+H._.
at ot at

For linear media, show that**

u=%(E-D+B-H). (8.47)
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Problem 8.23
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Problem 8.23 ]
(V-T) =« [(v ‘E)Ej + (E-V)E; — ;VJEZJ

J

(b) In the same spirit, reproduce the argument in Sect. 8.2.2, starting with Eq. 8.135,
with ps and J ¢ in place of p and J. Don’t bother to construct the Maxwell stress

tensor, but do show that the momentum density is* VT e
ar’

1 1 5
+— [(V -B)B; + (B-V)B, — ;VB-] .
1o 2

J

(8.19)

g =D x B. (8.48)

g = poepS = e(E x B), (8.29)
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