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k= &-E ox

€ T
fo the %cw’(AAa_ shawom  elow
4

Swmea E=-V§ loe cam S\mp\sé, \}n'tnxm.'h. thia Q%MQ.*!&Y: to
ettom §.

E= ’Vé —-ar'aqs -L BQS - 0 g‘é
(,\)(,QL, %% - g—% =0, ﬂsﬂu’X-Md\m was” Mb'lf/lq/u%
efwsen.  wecam bt dx =Qc Lo Thia paoblem.

g E:_ b_¢:__cc%?i gmw(t)\/gm\l«au‘(umd'lmﬂgn

v or
_Inkcbadu\a thie expression !
E(.bdr- -dé b
o LA v br=e)
r=a b r=b
@ (r=a) = ¢(r=b) + f M ar = &R g
Yza €r €a r=o.

= ¢ le=b) + f__(;m, Lna)
Flr=a) = $lr=b) 4 uz 1n(2)



Example: Find T electric Tield and electric potentiod of a
Ganged. sphare with sunface Ararge dansidy Ps-

We com find E from Gomas' Law §6o§'°l§= Qtow.
(S

Thn spharica condumotis (acorrae of S\armmfsz)
ds = r®sine 48 d¢ a,

E = Ecor tEgag+ Egag

uowwnéa. sphaateal s%au_oCra.d\bs R covlined on cun a'v..%m oD
SpharL:
§ €,E-d3 = J-feo [ErQ.!‘. +Eocp + E¢Q~_£)° PZSmG Abétﬁ(}!

o Xar
= ffe,,E,. rtsmededd = %Erf‘('zs‘“ BJQcW
e o

| — —Y

~
thwo w\\-eca/\n& ts nothin
bux tha shfacs of o Spligg_

Al omd 15 e%u_(LTb Yor™

= €,Er ar J snedo = ATEEn r2 {_wer"]
(=]

o
§60E‘ 4 = qwrleEr
The +total dum.a; on the sphare s sumplg The Mz&ﬂm’aﬂn times

NW“M oreolt

Wwhere g (o the Nadius ! the sphart.  Sinee This must equal
§e°g_ dS  we have
4TIT'1'6°EY - P,s 4“'(':

¢
e 2@

B
- s /0
VY, O —E- = '%;(—r: E‘\"



To get The ecinic pdlamhiald we muot fm'&%n& MMPM.SSIZm
€=-V¢., S E has only cadial componants

= r-':-—v S —Qp é_¢
E = Ecar ¢ ar o
d¢= — E-dr

= _Es_g%l [—-t-l- t]
C‘>(r=b)= <‘>(r=q,)+ 'é{ft [f_a);]



(4

Example:  Find the pstantial of an \'n-fu'n‘u’ce\j long  hiw change
with  hnean, thage damsity Py

We cam tuat this as o Speewal Cana of tha
sowed. paoblem of oo charged e.\addn as Shown
below.

R7

-®

®

~— P

"4
L : _
Oxm.nuu.t{a‘cmckwngu\oa;hmdm)wu E—-;Lrg_r

G
Notethat 05 R—> 0 (alne dsou?.) E >0 becouss Pséao

n.wu%w\. W«aﬂ. Ds befne
$ &E 43 = Oeotag.
Tw %d\’nd.u'cn.Q coordhinate s
Q§(Erg,_,- + EpQAp + E%q_l). rd¢de G.r

b2 ~2T
_-_e,j J‘ E. rd¢ d2 =g QAT A2 E-
(=] (]
where A2 1S The length of a. sechion of Tie hne, we can
lader. let Az =9, The totat c—kMaz, on o (ena;ﬂ\ Az
of b 18 Qi = P02 50 That Gauas' Law becores

& AmrA2E- = P b2
E\"': _&_ L

2we, T

Asin previous problems we uet _E_'-'-V‘f o sotve for ¢,
E'-: Er‘}_E: —th: -gga-.:

v r=b X2 L - Pt r
= - E-dr = -f -
Sf‘::‘.? g“d-r r:::_weo ‘ meo r=o-

¢ )= Plrea) = —Po  fu (rob)~Lnlr=e)
b Ry [N

cf»cb)-- $(a) + i%%oﬁm (%—)



One %m most \mpatarX actnostakic flerd pnoblems
{keccune of tts a,pp\xch)fcdw in the s{'ud.aé' ot mo&waﬂs)
v The Llockme dupole, Thin tonaots oy o yosihwe
Chonge amde am e,ckuaﬂ, m%mw%z An.eqnalicl \o(a '
dotomee d as zheon below.

. $C)

To soloe this problums we wuwat comader the AupMpba Jrl._cm
o the fields omde polamkials dwe o o digtribubhon
ol duouelL QJ/\CUL%,W QL'

The polemtlol at pouk Py due To o pomt charge ot
locotion Rao a&.md/.& bearw foumd to bhe
Qi
Y =
& () Ameylri—To |
whore @UAW— potamtial dur To d'\wl%L Q; amd-

\\C_\,‘——‘Cg\ o the dstamce octwaw Qf omde R A&

thax E;L W 0 scollagy amd ts not influamcad ‘Oioﬂxw
changes- | Homce | Aupuposthom  must Hotd



Fo o ecloetion o% N cj,\q,t%w

N Q.
L (r)= -
@b _) 2 4me, L -To)
A=) A~ lo
Thin Com 20A e, %Woﬁi%z&, 1o o contuvawsus

dharnge distmdriction bé /uzp(cwu'ng Q; bcé The
dijferemtial oliment 8| Charge pir')dv” where
r. becomes. r/) a comtimuoue Uaniad e ,

¢ () = p)dv

4re, |l r'=1ro|

wal )
Wﬁim%c P(r') dv’

Ty e o Pm.mngug_ reauly . Tor ao.
mm%’wr’:o, he ansoerdled pilamtiod P w
Cﬁ(r)— o)
' 4me, 1n|

Rtw’lk’hm:) owL M?Msg‘o"\ fo the comtmasuo du st andyudion m
tevms & ¢ we Get

() = f‘“r"ro) pr) dv’

0] the pdlamtial o OVAUV\%,QL d«w\%x_ wiru The
C%\u/\caa, dis‘(/xilmiém . Twwe meamey thot %U’C
kmovo PQF) we tam sdwane  Calenloie B T

ot 1o very eurillon to The  mpulet Anponae
o) o Mnmgua@,w, The potantiad @ (r/-r,) lbocomen

He  vmpular JUAPOIAL amd. p(r’) w The dlumma

o



The ’ceW uauema %Q/V\.D.AA-QQ emoun ao oo Gamn’s

Lumcton  Afudion . P Gaean's chon v What
moTXhemoXiclama a8 own t'/mpuﬂ,og, 9o penae - Ba
mame Ak W oo Qupen PosH'!b'n wike anal wlh &
Soain o wnvolwde thorw & " Qe fqom
caaes ommd Qado ts o durect sofutiom 'Bz ¢ wn
~@xcuwncc) BT w{hgxdﬁ, E = —’Vﬁ

We Wit Ackwm te Thin cmapt of Greens ‘%,«md’l‘om
WL ang 1+ to Sdue for the poomhied®amd. dadnic
feld of o dupole CQ/\M%Q Alstidruthoro.

2



Elecknie dxpo(n. QJxOJmp»QL !

Bé WM-P.OA‘)osr(\m ’thncbgu

@(r)‘ Z ‘hre | 7% _l
§(C)= -H‘Lr + il =
\

4me | R

-

Now Thie solurion o the ndirduwel CQ'\M%Q/L asswwes

é(oo) =0.

ﬂf—wl,dxng'bb mmq?(zm 0= \R Jr\m& C —[R_—r x

So “Thod q [ |
§(r) = %60[‘& r 1

Bet : \ ‘ y
Beth TLamd T com e wrullorw w’puww o%‘ﬂ& position

distonce T=\r| omde The pol i



Loo‘t_«ma ol The W‘(’VY\% AN ojb &%uo,ﬁéws
\”_\,2: r2e A2 _ rid cos®
Y
r2z ¢4 ﬁ + L Cos®

o &oQU'Ems $or r, och'}v _
r, = \frlJr ’% & erSE’l
—
— =y r>+ 2% + rL s
#‘
'\:adm}ng ool Gk The /\;L‘%!,\j( omd. Andw

{
2 a
ry=r ‘("‘-&— — ‘ﬁwse)

4% r

Y
_ 25 L2 )2-
r_=r (]_\.a?z.f.‘_r?(bose

We com expamd. The gt Lomd sides by the Tc-.g\m, JSYITP
Ly pong tom Q—\-x)nﬁi (+nx 1§ xe<l, o Thoad

- Fouamg casonodle pasblons W ue ane fan conoughe

Ouwd 8»_«, omdl tThe 0doove 67(,)/\955:8745 -GJ\/LT&M_,
Sump( ﬁg
— |
r+ = b(\ i;féwse)
~ J}
— ~ r (“‘"i;@&g)

Theaeo Canc ke Sk'kaﬁ\{ed\ back wilo the expMss'dn
for Blr) B gloe

@CC)"\“’%' l - ]

N Greg | T —Lgcos® r4 5 Lcoso

R



B»} o AUght Mo - dﬁ/lwr\g;;/rm\'
|
@ct) = 41‘\'66 [‘ ‘__ ‘Q wsg ‘-,.Q:t QQSG/]

Dy L el those Youns com boe Lunthen appmnmafe& log,

~ 1+ L cose
ar

I—, 4 L 038 amch

| o~
~~

+2
{ by 00s®

|—’Qcose

Cudsty -\-u)\’vng badd wmts the oslvve Q%’-O&lm 'CV" @-(r)

[(\-'.;« c.os@) (} co.se)]

Pc)=
R PN
Bee) = J%};;r[+rcos ]
Glc) = Gl
B 4re, r

Thia mm SMeckie polantial Ame to e cwgma dad nic

u)echA}M The Q—Q&d

Sapole .
L pounts ’%\o'm ‘tku lvuaodwe

mMomenk X
C/QI\OJL%Q_ to ‘H»JL O‘Svh/\re QD/\QAS,L

™ dw) b lmaon (i sy&«wmﬁ (LUO’LMOIQS) we o

coboulote E:_ {Oxa E = — V@,
—vh = — ) 1 0@
VE-‘S'— %-’gir{”a r 90 rsme-8¢

w&m we Mmote that % =0

I oY
8 | 1 /4lens® ) — gLSWE
2= oo egs ) T Yane s



E: =
[huwo E (r)e'cf)) Oy GLlecs® 2 Mg i‘,(w‘ &
eo r3 3
4w TE ¥

E = _S(;"____ < Qeosd Q '
c 41re°y'3 __\’_‘—&- Sm@%)

The fwsu&’rfmg field s ploHecl below

E fied
‘ﬂox. hnes

\ inas of con Ston®

pSamtial




QXONY\P‘QL | pOtQ,V\{’ 14.)_9 -F(OW\ a CO’Y\'\'\V\MM/\) dﬁﬂfl%ﬁ Cl:s{ r‘: L)M,*IO:)Q

. -9
Do &\M%@ Oé 4_3(2 x10 C totel
N\

aL
s by - A f PL
whod Yy ?Qw\o..o §tot 5@ Ame.R
40 d -
= 3% 7 4hx0! o8
2T am(2) EX R
R = 5%+ 2* =\]_2}\ Y QA S
d = cdp = adp
ok ¢ -8
@ = o 249
Aok 3T =3 = 22.2 volts.
© v (l)
6T
Cuppom ol e chanae were trnamindlad ot The cu%(m
The \55&/“\—1«0 Fherm uﬂ’ul; oz (}‘/-’ q
E = X . 40/3"'0 = 24.0 volts.
Aire,R 4,r(.o‘<i )(g)
ETR

ds
'@ - Ps
tot +e,R ¢ .
) 40 o _ 1o
._8
o
é_wc: j sp drdd
41 10! . -
('irr) LS+ re

= 23, ovotts.

Thoae ot all solved bxd‘fu Gneen's -vawdi‘m wethod.





