Physics 106b:EM Assignment 2 — Solutions
1. (a) Since system has translational invariant symmetry in z direction, V only depends on X,y
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seperation variables and using boundary conditions
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3. (a) Due to translational symmetry in y directibn= V (z, z),given the period in x direction, we can write

V(x,2) = (Asinkz 4+ B cos kx)e ¥
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from Gaus Theorem
oV )

T lz=0+ =
82|z 0 26(]

we get

opsinkxr _
_ 20> okl

V(z,z) = Seok

wher: > , vis small

(b)

ov oo cos kx —k|
= == ————— €
Ox 2¢q
E,=0
oV
0z
oo sinkx ,—k|z| i
B - 260 e if 2> 0,
—oosinkz o—klz|  otherwise.

260

2|

E,

E.

(©)

00

E2 _ Ez2 +Ez2 — ( )26—2147‘2‘

260

o €0E2 0'02
U= ds —
/,Oo 2 7 Beok

4. Due to symmetry of the system,the mid plane must have poté@tiabnsider the bottom half
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Due to the symmetry
Viz,y)+V(z,—y) =V

so for the upper half
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