Problem 10.2
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(a) W:EI(GQE’+‘;BQ)dT Atti=djc, z>d=cti, 50 E=0, B =0, and hence [W(ts) = 0.

At =(d+h)/c cta=d+ h:

E=-%%d+h-2)3, B= %%(dw“z)g«,
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(b) 8() = (B x B) = - B~ x (9)] = £, Bk = |55 (et - a7 2

(plus sign for z > 0, as here). For |z| > ¢t, S =0.
So the energy per unit time entering the box in this time interval is
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Note that no energy flows out the top, since S(d + h) =
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Since 1/c? = pgeo, this agrees with the answer to (a).

Problem 10.4

E = —VV—%=—Aocoe{k:—m)j‘r(—u)=|A0wcos(kz—ut)jr,J

B = VxA-z—[Ausm(k.:: wt)] =| Agk cos(kz — wt) 2.

Hence V.E=0+, V. B=0/.

VxE=% % [Aow cos(kz = wt)] = = Agwhk sin(kz — wt) Z, —{:3—? = —Apwksin(kz — wt) 2,
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VxB=-§ 322— [Agk cos(kz — wt)] = Agk? sin(kz —wt) ¥, a—-a—?- = Agw’ sin(kz - wt) §.

So VxB = #o?o% provided or, since ¢ = 1/upéo,



10.5 y
Ex. 10.1: V-A=0; e 0. |Both Coulomb and Lorentz. |

ot
: Vehm =T 0 (L)) O 0, [Neither]
Prob. 10.3: V-A = e v (r’) = tnd (r); Ay 0. |Neither.

av
Prob. 10.4: V-A =0; - =0.

10.7 Consider p(7,t) = q(¢)63(F) and J(7,t) = —(1/47)(q/r?)F,
where ¢ = dq/dt.
(a) The continuity equation is V - J = —dp/dt.

(b) The scalar potential in Coulomb gauge is

V(7 ) = 1/m010&,
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The differential equation for A in Coulomb gauge is

L1024 - ov
2
V~A — CEW = —MOJ+M0€0V . <8t>

The right-hand side of the above equation vanishes for the charge and current
distribution under consideration, which implies A = 0. (Mathematically this
can be accomplished by requiring A to vanish at spatial infinity.)

(c) The physical fields are
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B=VxA=0

10.8 The vector potential for a uniform magnetostatic field is A=

1= 53
—57" x B.
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But dB/dt = 0 for a magnetostatics field, so
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(b) Confirm
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give the correct equation of motion.

E = —VV in statics problems,
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Both 7 and B are independent of position since it’s a uniform magnetic field,
so the last term in the above equation can be rewritten using Product Rule
(4) from Griffith’s including only the terms where derivatives are acting on
the position vector.
p ¢ 5_ &
— —=-UxXxB=qE+
it~ 2 1
Note that

(7% B) x (vx i)+ (7 B)-v)7]
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V x7=0, and
(C_"-V)F:C_” for any C

Putting all of this together, we find
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