Q' CGMG/Q‘ [ SVIYON }—OYYW C‘/L.CJL d A{Dhemcal vedeome c‘-f
Yook R. tetuchh L} Wik aa_ﬁ(*ol-ai oﬂaﬂ«.% Q. Find He
elecliic fielol omd the electioctatic botential at ol
}Dciv\,tz in the A;?QCQ

Solud =5 J> ;'—G‘.r' v >/ 3 /0 % T® R3
bEdE = L [0 s L Q. {(Farn Gotss L)




Q h setid conducking pbheve of vdiws v, has o chasee of 46
TE i potesunded /(5:1. Mﬁ lb@aow(’,&»\@a&n} Aﬁl‘%
of iwsi&t#y;idim 7, and gulside fadiue Y, Use G
o en ‘e«w/fwf
by the fiekel befiseo the spheres
C> Sek w# O exﬁmm\w for Lhee PO&M of the duner shhere
e (IELAMBFW&}@\}WWM@ :
WEM=.3_3 (Frt) /.

N @/ -
Y E)= e T vy
C> U.&M? Ae Qx}f'rCWM for Line

bobential b (;’%):-/}1 4,

s M . i
LS {4»@( Je Fol“frw&ql Of, e (nney A,waf
| S 3 i
)= e 4/~ [22

A * o L o 4T G v S
Q- ‘/573"1&0 Hitg‘,@ic oﬁu‘dqc 5 ozisf\i/(!u&cﬁ A G AHLen'Qal shed(
o{i LAanerc ua g aund e gadius R, The electr, i
clomily s givem by: p— " ; 5
(g H »(ﬂ?rf_od-év) L\“’&;e)xe-vul{ﬁcdqt
H@Wm,m&uzmu@*ﬁ%ﬂm. e Ul
&Y Find onn ex v for e electole field ‘
Aevma oF 7. e i wm}m o
O(&Wg for YR Thbke Are pobeibial b be pens ety —w

Seluw . T e :

TSP [\johm_% /('Jﬁa,,(‘ f’ (A OL‘ ’L_L_» 0’} B\'\l?, Lhe radauA T,&BCC,C\_M '(‘Q/fé‘e

& rcendiue A/leviml sddace of voclius v an e G

Ausface i aoceydomce et Hie A/-Wa@y? R ibyemen it

gnmi Qausya Laws, tse conn ?&%;&Le_/ g derdls :
¢1> E/{Eotﬁic fl‘b(o( mm?ﬂ\ .

For Y<R E=o0

v 2R < TR, usivs Mie seelatior :
P 4 [ (R e find

AT SR A L e € 4z A e e—

ausss bayy

P —e o




%Q\&%&W 2 5 ol ’Z)+“(%—K4)]ﬁ

Foy | \LSY From 47YY g:% /‘(ah{gy))’ c/‘r wc%&

g'ev [ 5 (R3- ’21)+/ (R %) )7

'(&> Po%cmf;’al oundl the emcruy oﬂchr ][W y < R,
Nobiwg, Hhat gé(m) o, Hﬂc }Dofﬁw&ml b -

715(7,)»/5.47? ( +/’ +/ )EJY

= LR )t ,4’.//(»25-53)]
A’AD’M.E’: Y<}21> Lhre mwM%hY{gM
W= €~

Q- A eleclue o(/t)ﬂol,e,c,ewwao%*_*o um—LOLﬁJ‘L‘?f ‘],Of
UHDM«LZ:@ ,Auzm A,cfx OL small a(’,jwf\oz A
Fig- (@) Skovs brak bhe M frelol ok Pia E(i/z,%)(_s)]

Lf Y,,>>0° bt Hhe fielol ab M ia ——L—(i/z?ra) (%/v:&)]L

(& Szl ¢ i, e
7&> Ak P verdiaol @'VM%O’VLCM/&’ cancel; «Z»_
Olet, o9 WWJ; exts(z ; /@%ﬁ
= [ (2%)/(4“&7” 7’3‘“9 2 % Y
S wakbide {’vr A owd 4-‘:—-0-\—&— L Sk e M
Fo= [/22 =) :
47Téo (Y 1»&4) <7 s et %
Tt >> %y 5 them Oy Can be neylec (a’ Mh@aba/, i e
iw ﬁu derpgnaler amd hemce celope: Y 7\/?5@;7'

&
EP/ 476 r“;t
Llsy At petnt M the —9 C/ﬁ\.ﬂh?e (a cleses, wobiiclh counes EMED/% :

i fhe s —X olivedtien -

P-To"




ol

i -~ 298 7 |
> M:_/___ﬁ/ = L/ fov
| ﬂAL[\Ymﬁ > =

Q- Wnile an expreasion forithe fofentinl
P(1,4) at o quieral peint Pl )
o the XY plome .

Since T, = (‘X 1Y ) cwd'r [(g_%)+, ’J 2 @
(yy=si . (b |
D}DD&W /M-h/“i ( ﬁﬁa)
Fival. e electi.o febomtinl of. hs BIBIERn0 P ol
dirbomce Y e Atie cenber éftﬁﬂoﬂ}x'&,@ L“’“)CM}med é*ol

'% 774? /(MA, Ci AL A ’V%A 'Y»A__Y +-//L) YLC&‘SQ
[Y ,v +/(/L)arlcem9__

L

. Y
5 il

sed fiet " “v,,zyxu%@ Bt
4.__,/_CIL { 1')._,.&__,‘ -

T ARk T SRS e o)
2 571 A umw |
~{7\'C‘o il iY) x
Bul' tedern r>>@ use. haue LR aAAdew—Y e 3.('&;&?
91 2vlemB _ kel
C’ﬁwlrﬂén” 2v3 - Aler”

a———h'\ TLU/\ 0\,{’/’\'&%:}% (’DY’WLLL/(_D\ W &X{:ujt Lol vein ,(,‘—> &) d,Lm( }‘Zf"a/
é,wc/( (j& /L e cunc CELLL é?m(‘n/w? Heetaso dlwcj@ {Ma Pom@j f?le




Q- A i, {ucﬁ“?%i?cf}@,ﬂ;wku@&;x?eolwvd\q
Liveosr densily 3= 3 cordt | ehene A, & o posilive coustount _
%OL ﬁé u e ozl « - Finel Ahe &&’,C/(i.va‘c fcﬁx[o(

mfemtggwemcmofm g

,%V\A ﬂ‘{.‘ Cj'CUEIL\ (’/Ct O.‘\Sj:,f 0(1(/),&7 (. [}U__ ] ,(_'@ 1A (A 01’74 e
5 i I . G N
heam i iy, The sprmehty of 7N R
-di{/& Gé(/“jllgydyq 1787/1 '}:WLID L‘_\eg /é—h—a- ~ f—/' ol P 3 '\I... E
Lx@c@f E al /(_ﬁ . [ : /. ’ + 5’{‘\\~ -_71: Y
by e Tl /m’f‘ O 4 dliveclnf T Jey
. T ‘HC#J? and s ‘V)'u':dj, wliole E e P
£ equal fn b ac B o=

- ; : (. -;rf JHT,L ){;k{'f&' [(‘qu -
ns’ b licli of £ of veolys ol
claa ?u c[‘z The p

FocBim € / CACAL '((2 ‘ty

)AQ].GC&M\ C"}f U‘t‘/C{;y d é? é‘mfg e (?,—)f, ?

.-
O[ECM = j 0{% o
] . 7 iTe @ i —> (D
LA G — = -
- (L LW 'Qp R C'(Q" = /)c }Q ((":iv\f\ (’[(ﬁ .
I:‘n_.é‘ & (]'YDJ{%&MLJ @ \ . f .
e R e B beburepr Ol 2 s P9
W%Lj_'bu.htc e of »uw o '2“67 Z—_:_) . 5 wee F, nd A e

= = Do Zw o ‘

¥ ﬁn?@/c&{z—¢d7§ = Zia?_ |
(n ﬁ“td;:zﬁ{ /é'f LL#EC[ Aiat 'H"‘-"'Av nde %’q,( 4 ecoduae s

<Ceﬁl¢> _,.:L/. _.-LL"'”-/> Le LJO_J? (:F we Aake Links Aceounl ffr, /

q- A T;-%?ﬁ%zﬁéd?‘:\/@ﬁl#}lx:ﬁ

: ARV - Infini Le M MW it | y
%mmf:f has o charge 7 pern ik § Chegecl Py
masulaole omd the ot Likin Py i .

frs The problem ia Meduced b fincliyg Egc - 5 A
Biz. the PYU&CO(IM\A o} U@Qf}r £ (‘*’}"ﬂe S ;d J ‘ 7
arsumed Halt 2>0).

Lebua shask wikh E, . g

/X |
) . r . :" : Ly
The cenlbubulion 1o g( R /j:w c»f« 2ige e =f
6&/\/\’\"‘3“/\ 4- C/ny' /H;U: h;'zﬁsl)fv\Aklr‘\A;[' A d?& /LA . F e TN 5
o = - o(% %




7
TR ER L i e

ek s s ”(’t“q Hols expresiion 62 e forrm corseiiesd
ah Andegyabion . Tn cuse care, oloe= ¥y Be .
f;-I/L > L : ’l - dp(/(f’ﬁo( g WS 7 Cosel
CAN. g " o ‘
7 O(E:)C 47\“&4 Z),U«.f\ 0{9(

Dd‘e?m&uj Hia exfr&am« f sver X bekuseesn O and 7y,
g fUAO( g = ;)
x 4T, Lj

Tw erdex b Pond tie }%jeybwf b O adlicent b
necall thok dkj o/,(,«[ﬁoq *}LQM« O(E T R ey D is
/Mm%/ﬁ Fuwel Zcu.eo{ by COAX -

WG}AUQA d%:/ﬂm\/o(o()// cu«o(f"

d /(A“Lf

e howe «(;Fanuea@ S| ks veo&u&}wAtAIf E=E M
UL«&J‘CV(*&MJ{V( d ( e \;'SCIU'V r M("z"{i’u./( O(Jt// 'éﬁ G/L?{
0’} —{q‘ l’@ H»{Z }IZD\/\M@LU&) 7716 W,g.oLUJLAA O/ﬁ UC’C&{ "

E 7(. +E~ —:(/"J /7‘—6\(4

.' >

AR5 A B F R 5

Aij/&f‘m C/E*@LoL_sﬁ ("J oL (,uL/Lg’Lngé} (‘JAQ)(_?Cd A{él’tm & / Yac&bw
R dinele vaULuUMD@ medim HME;( w'ﬁ
The ucr{ume oluwf;' ”“j J\{Wr

ou&oe & &/u(f'
and. vy 44 mc@qm Prem /{7&& cemdrie #/&TQ lummp&@@

/bke R 7@\8 Z‘-@L& /LOT LJ'LAC/L Ate e[eciz‘—uc ,Lte(o(
; nkmal,%%goi“h H}t‘e Af;&m ia LL\D[E%C(A@Z@M.(’ gf Y.

Aws ¢ el Al S [ CJALO@F, of. e bF' ene Ae S 77&“ me.j
Hre Gowund’s daus ; Lee COss ww:f? Ao fﬂ“bﬂﬂhg ﬁﬂfwwugu fay
a:}’m ol éLm ch o*/ s odiua Y( mk&(o(@ Tide S]L’/U»’LL

with change 9.) 0 F 4my= L 4 fi/W74v
J 2 z A{ GC, I_ D
AHH |L{‘tﬁwcfl ’. ELY‘V‘M/’P“"“ /H ug \< l?

/
E--/_\'Y ‘\‘(Z_/WKK )// 4W‘&'Y2’2éb a




Eleckcin Diﬁolclg

{ i 9 s BT —
‘W;m; (}f .T—'):ﬁg —- ")

T

= A
: 7 )
- - - 1= P
S Liace Y>>,Z 5 7
) : é\

Brom fig-D) e see gy
B 1 — );_,_ lcex@ . {,IM 3 f
o b

' cf,—Xf_ o= 7’7’, = @ F @
here s sthe oialln ? 7
L3Aae e W* AA AdAg. o 4:5¥ _.’:-(—_‘("'A gﬁ ]BC*(M)‘P (_Z‘ HLC Cli}i (@) JC; .

- _‘1 B b Casly / / ; Z‘>
‘ V= ITg >—/ 5 tsfiehe pP=9]" (Db i
M = > 7 ( Dibele woment 4)

> = the ol Gl oy
<Z>£ , L h) .ﬁ_)]:_ym f u: s +ue'/

. cly
E:~?jV¢T L 2 i

,@flbd_c Frelol:

i, DY ;fﬂl;@
Ey=—el .29V _ | psip

20  4Ta 3

Lo poodicedar  for =0 and B= Ny e Al e Cxlﬁn—“wﬁm.a

for the fielol ddouaily en dhe dibole aris (B, )and Ahe yopmy
b A(E ).

L-e. ng %&Lc AGuwne f, *bbt@ lhfewyfi E” 2 z"mce CV&L«?«Z\CME_)_
Force cw/@ma o HAibole
Lol us blace o dipole wto o wennaform elechs Fedd . Se
Mk £ ond E_ ove fhe uivasllcs of the extemal fioly o
the points whore He Homd —9 ibele clongenone foe piy
Thoo Hhe. hesabbint force Focbin toectha-clbote 1s
= “LEJ,*”CLJ;— = 9( Elr“?f) :

.\

: =2 X ; =
The olfferemee. E,~ B itk Qutireasser Lncoemment \E o
teedor B e Hhe W@vd‘ tcu@( o the dipotle /(,u\;}fi» P e otire




divectisn c*f veetmrdl « St ﬂ/ue(éuu? l c7ﬁ e ool
Ae,zr/v\c%f‘ o Adeaadd, Lse o irale -
AB=L —En=nE P 5B,

A¢ ..)Q '—d
F = ,’3 S:_[-'\ [ /a ..(-(( (_‘/é\o'u‘o./ O[U(AL%[ZL
-T 1 oL {D 125 a(’, ;fjﬂf S k
R 3 F=o - (Foro wwifoon fielo)

« Th %M&ﬁfl E olses wot-copcide with ws it £ W};
s f CE-{-M/:J'&) w O&yﬁ,&{jw &14/. uit;w ;?AE ZMWJ}-E}
b/{&uv C\j,(ﬂ/\% tt—w, JWC/C/%LC»:A'- A ‘7{}> ;

ki sl e P

=9L 2P =9 (o vt coubre of mass c)
(% xR+ L7 5B =5, x 9B -5 05 )
L&[-‘Lé‘i—w‘ ;; /\AA’, Y atee Lhe ycm&w_\ D‘CLZM o Llie un‘z?&s +(l
J:,\\( 9, h&(oflz}t ﬁ e poind C- Lo puff Owij Amall
Ou.poa lovah , B E. amd T = L(?—v yx9.E ]
—¥ = Z)&Mi%l—/’w>(/\4 rxlzjj

W TWMOW&' f f«&vu, (emcb Az H%ﬁ’aﬁ Lthe o\&/ao{e Ao ijf
i elecBue wsment ‘b s oiembed o\fﬂ’w?} Lhe exteynal Field E

Such oposidion of Hhre dipele Lo atable

M&Ab& on oun exteyinal Fiedd -
V Pof&i\o.jl_\
= ¢L+\/+'}‘c7/ e — (L(V TR ) (teejwdﬁze/ogz;

Ve —V & <9VL = —E. v ¢ — § cloydy
g@Ca{TZLMJ,

ey {'—(Efz; T

W i Wi, ohen BT E . ( Posihion of sbable i)
’ Ié A/( AN C{AA#»[D\MO{ ]LYBW C&Z«A Peﬁkﬁ&"’\ ’t'ﬁ',c J’LL&LMC‘LJ'#
extermal fovees wdl Febwu Hie dipole to bhe. e b0y
(:Wfr’&vt(én\




