CYK/2007/PH 410/Tutorial 3 Electrodynamics I

1. Griffiths: 3.12, 3.14, 3.15
2. Jackson: 2.13, 2.14, 2.17, 2.20, 2.23

Some Answers

Griffiths (3.12)

Griffiths (3.14)
4Vy & sinh (nra/a)sin (nmy/a)

O(@,y) = sinh (n7b/a) )

T oddn
Griffiths (3.15)

sinh (vVm?2 + n?rz/a) sin (mnx/a) sin (n7y/a
o= 1 3 (v /a) sin (mmz/a) sin (nmy/a) 5

odd m odd n sinh (Vm? + n?r)

Jackson (2.13) (Unfortunately I chose wrong geometry. Change ¢ — ¢ — 7/2 to get Jack-
son’s answer). For p < b, the general solution is

O(p, ) = ap + i p" (an, sin(neg) + by, cos(ng)) (4)

n=1
Boundary conditions:
ob,¢) = Vi 0<¢p<m/2 (5)
= Vo 7/2<¢<m (6)

Then, ag = (Vi1 + V2)/2, a, = 0 for all even n > 0, a,, = 2(V1 — Va)/(mnbd") for all odd
n > 0. b, =0 for all n. Thus,

wp9) = Mirw2e TS L (O et ng ()

—2n+1 b
2Vi=Vo) ;. x~_ 1 (p ¢>2”+1
= 2+ —— =1 — [ >€*
(Vi +Va)/2 + - mnzo%ﬂ(be (8)
_ (Vi1 —Vs) 1+ %ew’
= (‘/1+‘/'2)/2+77T Im In 71—%62"?’ (9)
(Vi —Vs) 4 [ 2pbsin ¢
And the charge density is
(Vi — Va)
- 11
7(0) = —a' =2 (1)



Jackson (2.14)

Jackson (2.17) Use following identities to prove the result:
, 1
o(r —1') = p(?”—?”)(<b ¢') (12)

86— ¢ %Ze"’“‘b“ (13)

To find g,,, when m = 0, choose

o) = A  p<) (14)
= DBlnp o <p (15)

But then gy does not vanish as p — co. When can you use this Green’s Function?

Jackson (2.20) Use the Green’s Function derived above.



