Section 3.2 - Method of IMQ38§

X concept: ina )‘83/0/7 (R, V(&) depends ONLY on 2the éoana’ary oV it IR,
~ i doesn ? matler howo it was created, or twhere charge 15 owulside R
~ more than one charge distribetion can gererade Che same (&) inside R,

X Example 1 ~\/O in a constant sphere of radics

\/ 4 for a pornt c/mrge or any 5p/zerzca//y Symmetric
SACAE c/mrge distrubtion of total c/mrﬁe g inSide  r

D) C,ILO: 4’“80 R« \/O 1S one solution
) C_?h =478 | \/:o 15 ancther solution
i) how aboutd +o o radius 6 and -9 & radius c 7 - P
7 V=0 e
and #or b?Y’?C =y

A %&c = Vo= ‘H\:Eo

So 9= %—‘C—(—\B~—é—>~\ for exarple, if \g—g\L Zhen 3_’—‘—9\9‘0

in the case, the nonzero € betiween b and ¢, and beiilds wp the pcotential at a

X Eample 2a: point c/zarge +o az‘ Zhe center of a 3roana’ec/ Sphere
~ assume a shell of charge ? & radins 8, where a

_ % ¢ se =79
\/@X f‘l‘rvéoc&+ Are, For example -9 & r=a
X Example 3a° dipole: point c/7ar3e +2 al z=d and -9 ad z=-d
_ 9 - F
V(2)= %z, )4y (20 ! Koty (24d 2]

~ note thad L/(z=0> = 0 So we can for» a éoana/an/ va/e proé/em for Z>O7 \/(,%:o\zO
with the sare sSolwtion!

~ induced surface charge: = o N = dl . Q=shd?
eed surftee chagel O=BEN= 6 G T Akt g d = du- asds
Zotal indwced e
wuced charge: & chga T§ G Sds CM _’_QL_ J(SZ+0V>$/2
~ force on c/zarge _08”0 d y A
_ 1.9z A = - /2 PO
F;——* 9‘»E - *"C]l_v\/ = 4’[‘[&;@?;}2% QF S=0 %
. 2.
~ enerqy in Zhe Sysie/y/" W: —5\— <\/\J® — -15 LH—JY—ED %@Yv

2his is only half the value of dipole P/‘OA/&M, because
Zhe indeced c/)arge /s éroag/ﬁ into zero potential Cno work)

1



* Eample 26=35: Point a/mrge InSide a COna/acz‘/ng Sphere
~ pove Lhe point c/mrge acoay From the cenler in Example 2a
~ choose a differest e?a/poienz‘/a/ surface in Example 3a

~ you Solved a Sirvlar /)roé/em ) cy//nc/r/ca/ coorindates

(HWs #48, continued in ¥ #,)

* Example i CoefFicients of potential / capacitance (See notes, Section 2.5)
See also Grffiths, Section 3.1.4 For an/?aene\ss Zheoren qpp//‘ed o conductors.
~ /et a syster of conductors Ci, C2, ... Cn be contaned in a region & held at V=0.
~ Lhere is a ungue solution o the boundary value problem (B/P)
with total charge &l &2, ... n on each of’ 2he conductors.
~ 2he potential on each condidor is a linear combinadion

of the c/mrge on every conductor

prooﬁ' Superposition of’ soluwtions with wmt c/mrge. on each conductor



