CYK/2008/PH 410/ Tutorial 4 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) 2)

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) "

odd modd n sinh (Vim? + nr)

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

B(p,6) = a+ 3 p"(an sin(nd) + b cos(n) @

n=1
Boundary conditions:
o(b,¢) = Vi 0<¢<m/2 (5)
= 1 T/2<¢<m (6)

Then, ag = (Vi + V2)/2, a, = 0 for all even n > 0, a, = 2(V1 — Va)/(7mnbd™) for all odd
n > 0. b, =0 for all n. Thus,

wp9) = Mirv2e B L (O et ng ()

= 2n+11\b
2i=Va) . > 1 (p ¢>2”+1
= 24 ———=21 — | >€
Wi SR S (5 ®
_ D) 1+ fe®?
= (i+13)/2+——1Im In oo (9)
(Vi =Va) . (2pbsing
~ i)+ Ut (22500 (10)
And the charge density is
(Vi = Vo)
_ 11
7(0) = —a' =2 (1)



Jackson (2.14)

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

56— ¢ %Ze"’“w (13)

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

golp,p) = A p<yp (14)
= Blnp 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.



