PHY 415
Homework 5

Solutions
V() = 0
o(F) = Z(Al"'l+Bl7‘_(l+l))B(COSG)

(i) r<R

o(r) = Z AlrlPl(cos 0)
1=0
dpcosh = ZAlRlPl(cos 0)
Az = 0
A = @t

1= %op

. r
Gin(T) = (POE cos 0

(i) r> R, A =0
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O(r,p,2) = R(r)p(¢)Z(2) satisfy V>® =0.
02 1o OBk Gl

ottt rar® 2a¢2+—_0
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ﬁ—zﬁz =0
4
T;+V2¢ = 0

1dR 7 B

dr? TdT+(K _E)R =0
Z(z) = Asinhkz+ Bcoshkz
¢(¢p) = Csinme+ Dcosme
R(r) = EJn(Kmnnr)+ FNp(Kpnr)

B=0,.®(r¢0) =0

G = ®(0, ¢, 2) finite.

o(r, d, 2) Z Z I (K1) sinh(kpn Z) - (Cpap, sinme + Doy, cOs mh)

m=0n=1
2 csch(K i h) m
Con = TR, (Ko / d¢/ dr®(r, @) Jpm (Kpnr) sin me
2 csch(Kpnh) 2
Dy, = TR (Ko / dgb/ dr®(r, ¢)Jpm (Kpnr) cosmeo



3. (a) From Green’s Theorem

[ #1626 - :5%0) = [ ds- (61762~ 627 00) (eq. 3.68)

(i) V2¢1 = —dmpy, Vi = —4mp;
(ii) V¢1 = 47TO'1,V¢2 = 471'02

—M/d r(p1p2 — P2p1) = / 102 — ¢p201)ds

= [ @ron+ / dsinas = [ drops + / dsghnor

O
(b) Condition I
A ¢1up =0 01
q
d
a
\i
¢1d0wn = O 02
Condition II
$2., = %o ol
¢2d0wn = O Ué
From reciprocity theorem:
/qa(z - a)%¢0d3r+/01¢0d8+/020ds = /o¢1d3r+ /a;0ds+ /a§0ds
= ngsg\: —\(QSQ\/O'ldS
a
= 01 = —qE
O
Same, we can find
B d—a
02 = —q d
O



