N

ComMe

NIN

PARA

TlOoN

O«

Vap

ALS

Coa)lomb

ore  of

“ten

di€

Cecoly o evaluat

(ABLES £ (ouLove

€ .

We

8bb S

buek

1 f\“’ eovals
(6)

wiluss W

have

Ver

v sym M C

dis

i bu

han

N

ofF cha

r%Q

ond N

sk

“ o

70\\/\4'

+

[ 1
OoesSn’ +

spoil

ALt

.‘fV}.

're ya

am P(.«L )

/16\»’%«

eval.

AR YN i—vl
o\l—c -H'LL

o

1V

+he

Z- KIS

(0,0,

> 2l

LK

we O

| >R 8‘?@“’ T

$f8\/\.

+ ML—l’IOJ

istribohon of

Nlﬁw/ I

'l'-é 45(9..,( S 7

Vs

Ol aoove

Z A%

ouvr g

ar
1aeu

7
i(—s

>
i
i
AN
.*

overkill |

Cicre

+huis =

=

s

ofF

IS

Ve U5¢ ful

ot

Ly Coraes.

Lebs

Here , we L

aE

mJdHhal

i po Fential

Fen

—= ) Pulcos®)

1
~—"

LcosB)

oré

ad

Pon+

+l

XIS .

-c,><»[or=£66ron




The z-axis s B=0 (zy0) o B=m (2<0) in SPC.
First well cmsider |21 4 . For 27 O, B=0 and
Prlesso) = Pty =1 & L. We qet
=) 03 5 /.-.",-:r‘ S AL RE
Z A,, FJL P,(CDﬁO) = Z_ A, f"'L = :_—-i r
o =& Leo 2%,
A ES-O A Py { A -
- A = , AL =0 X7l
:’fo
& we compared (@ o powk 2<O g |2l <P, weld have
O=rm., Then P leosr) = P (D - -t Y8, oand z= —°C:
L
®© 2 — —
7‘ A\,. F‘Q E_Cwsn’) = A r"o“ [-47’!’ = -Z—Sif -r)
L=o “r LTO 3¢,
s AR A0 ¥ 027
{ ,720 ~
oL knowing VI(0,0,2) kv |21 LB 15 enaspn 4o tedl us Haok
owv S0 V. wmnside  Hal QFVLL,(éL s
i 0.
V(rce, B) 2_2?0. r cos©
\’\H\Ou" Gpouk Ut =l -\’\/\.L 6(|71’U-f’c7 F:Ifé‘\’ Consi\du Z270.
= l = v, RS2 @ B=0
=r <
D, = P lcos O) =Z_D-'— = == =
d=o [T Q=0 T 5, rt €
2
5 D=5k p o Y A2
I BE, T x
| els heck B=1 (2¢0) as wll ., Tlhure, z==1 A1
ATTikicak Y
LDy Plest) = 2 D —— (0* = e Sy L,
beo ptHTA P 3, (re T
2
5 D =%E p - Vazz
{ 3¢, o=
Aé‘}a\,w) +hd  results FM/ 9 =0 ¢ B=m0 a‘:jfu. 20
Virsr o) = Do E—g Cos ©
: 2, 2 i




A
L\
-

OFf course wWe arrive @ +he 2ame result

1

‘“

when we | Splved fFhis ae a0 S o0V bow?daru( v ol U

PVO ble na .

N

Co«r\ we CLFP“?’ +his  Ho 60\0&@.—“/1)/\% W oré COMPLICa'\W C(7

O(J\f‘ Jx:fﬁ* cxavw?LL of  ® Cou[ovv\lo in-l—(<6(u( was  +Hhe

elicbric Lield gbove o below o cente~ of & uni—

f:m'mlvi (",lnar%/ed disk. Ton +that cacoledbion  we  mada
fhat line J'VIFOUZSV\ e Center ot +he Adsk ow z-oxs.

Loter  we caleoladed  V(0,0,2), Can we use Hus

| , A A\ " I\
l/\y bri approacia o Lird Ve evvlwl/l.&f{,? ( ‘/Iﬁs‘ \)
. \ \ N WA AP SRV ~ 7
Cirst, Whot was VIOV, Z) .
% ~LT —~2
V0,02 = — ldg |ds' s/ o —
/ qn’io‘o UO \S/Z.‘_-ZL
of 3 , n i rz”‘%‘- Rz
0
N\ N = — d"v'l_’\"’(_” 2 ——2’\[—1; l
TN Za, J ST TR T
MEERE

‘ G V(9,02) =

When C\/(L[UOA"MB +hig we'd bhe careful to weike Yzt

J
0s 2 ke 2o £ -2 ke 2¢O,

OF cowse ;2 is just e — e distonee Bon
He Origin . So  we cold olso rke  M(0,0,2) as
Co
Vir,0-0)= Vlro=m) === et — )
7 7 7 Lto \Y /

Now what gbove V  off-pxis 7 Firsk | e expeck it to

be 6‘1mmx_.l—-r"\c ocross Al %oy plone.




Lonsider twio points obove £ below i  dwsk:

i Botlh | pks ae Wl gane | dretenac
e ‘

?6 /7 HER fom | eachh bik of c,(aargc on| +Hre

e T Az, 2o V@)= Vi m-9),

t)

Since  we kaow fhat Ve, ™0 = Vo) , we will josk
work | ouk \/(r/ o) e 0O¢b<r/z.

s

The disk s an a,—?;iwwala.“\/ éulmnrbu(vic dietribotten o

charge ;. ond we knoavw  what Hae Pal-m{wuk leoks ke

Ve 4 \ 2 Il /

&
n -iflrta,i— C¢ — '[:’o wers ok € Y a/\av»é) Y 'L&a!mdfe,

ASL
S0 l\{ nomiods.  Bok where o s2e thak n Fne V(DB
we  found Lo ha Coulomls i/ﬂ—eﬁm,( 7

E) nd PowUS o '-/ 7
VA = Oc / Lyt )é/ i d powers
rlg"' O) = o T ¥ \ 2 +( - QN/ r-<~2) avt JO 7
! Cc, N / ) ’ ’IZ
of Z/r ‘Q”' cz
w ? y -1
5’0 ( r. 3 — T A*/LDE:—_ s70) (_|)n (Zn_ 5)] )
(e, 0= 0) = == R [1+= ¢ Ji+ ez D A, €
/ [ayahy Rz / N n=o | £ -t
= Bo / r+%® 070‘ (,.)““(2,‘_;)'!" c \
T Zg, A neo L7 AL R/
V>R ©=0) = Do /r r+ & r-\ _The nz0 _tera
SSRRURRN AN ANUE ISR RAY) e e P
\ =
~— / 2‘ [ 1\"’\ (2 q’\]! o in \ C'tnws
:_8_2_’(-‘_*.(_) (=) LLV]D."K'—_’) Feo v
7 fo ;1—’:0 27 nl re”
/
o, f (07 (2n5)) @27 «
= ZEG 5 Zm b"l r_i_n—-l \\)
1IN+ 2 Re-ividax
5, %‘i () (2a-D ' s AR
S = - i T )
LT n=o0 | 277 (ax1D)] e S




So on i z-axis we Con write V as an expansion in

N

powers of "72 e rd B, and in powers of R/f L >R,

We Jusl— wed | o ComFare_ e o +he S0V seluhon

N

on +he Z-axis.

(o] '_A_= lV‘___‘L cO n-1| |
L 00 1 ) 5
V(r< o= )= Z N T PAooso) = Eg' >~'/-| ) ol R e )
r I 1=0 = N Z.‘_’,o k j;‘;‘o Z"‘. nl 21/\-1]
A — G‘Q 1 >
= /Q‘|—'.z_€o ‘Lzm-l (R ARl
A 6, (17" (za—))! I
n Zé‘o ZV\. }’ll ZZJ\-"/
= L o< P 1 T+
' 0 = (=N (-0
Vics® 0:0)=2_ D, Rles0) = Do )T .
( / ) 2= JL‘[“QA-' N5 Zfa wan Zr\{—l'('n.!'l-)! rl'\{-—l
N (1
o = So 07 (za-0 sz
= T2n 28 |l onel I S R ‘I, =D ‘VL nNZo
hal>d . Lnyl)‘ x|

T\low, we know V(rm-0)=V(,©) ble +he ?o{—enl—\a.l sheuld

ookt +he same on eitlier side of +We disk. Theds ?-)cmd:,
S

ble. mosk  of the tems we found above (A, € D)

up W even Leamdfe poly nomials | S5p mosk of +hal lterms o
ow S.oNV.  soluhon 43*\«4; Hu same volve k- € g 6,
™™ / . \ — —~ { 8 N\ — yi NN~ P N\ . a r \
Since G lcoslm0d) = 15 (-Cs@) = (-1) 5, (cos®O©) = K, (Cs©).
Bot tleres o txce,?-'hm}, Tt Fhe L=t ferm b 2R, Thar

‘|‘UW\ ‘(:'lu"l?s 518\/1 G/w T 90:

~ 8o . ’P.(Cos(rr—e)) -~ ;6—_9- C-Cos(m®) = |+ 93 mcos©
LZo ' 538 L%

So when we wcite | ow S.o.V. solubon v T LT, we have

Fo Plip Hae sign of o =) derm £ TR (We will see

w\fu/ in Jus’c O mowu,mt,>




T)ILe ?c: ential ue I'D e dwk @ any 'F’om%

Il
0

S -
\///F<k' 020t )z = —= 1T FlesO) D e LY (202! c P &)
(. "O— L)-— Z 5 ( 1 V[\:C—) Zfa :Ln. Vl! zzn—l ZnLCDSU/
Y 5= 0o G !l
(<2, T¢8er) = + -2 ¢ Plesd 2ol {ak)k, T, C ]
-z ) -l-z_zo PI )*Z;‘; Zfa Z\/‘l' Vl! 'CZZ"-'( ‘PZ/[( oS 9 />
oo N ], 7lV\+2.
o (- (Zn-1! /&
Vicre,8) = == 7 . —. —— P (cosO)
7 2%s neo Z/u—l (/'H-|7.! s z

Med s 1+ There are a tew subtlebies, Lok Firsk leks Fy'loic- i+

=

\ —

Twis s T/

Corves | are suwhuces 0f Constant V.,




Now, V is odwoys  continuous | sp we shold  be sue  Hhat

our cesolis b F2® ¢ 2R aeree @ r=F. And  when

we do  tiars ;. W fnd  sowutnin 5 QJV‘MV!

Oo o " (za-sd"! I ?
-ZE;RF‘(@S€3+Z—;Z=; BB (es0) = L.
[y Z | (D {2a-DY ) ~
= :’:L Z; anel 7o N E ?z"(cose‘>
285 n=o ke
L':anCe,'\iné all P comman  Factors , wWe hove
.y \ {e- (‘])n'l. (Zn—g)!, | (""lﬂi-l) _ P /Cgs@\ z g
T flces©) +,{'.,T; 7 nl e - =

But how con Has be 7 How can oo bunch  of L-ead‘e//\dfe_

Po \/nomiais \_,‘7 *'i‘o -'éero'? P(é&m‘i— -1"1/0.74 or‘if'\/loaana_,(

15, +he 'rri_(cose\’ are or—iflnoaona. ror (,52‘9& m, bot  our

EXpresSion v Vire 2,0) that we vaed above  only applies

Por O£ 94”'/2! T+s ok obviess bused  on whek we  learmed

3
§,
g
N
o
)
&
S

in Madh Mehuods, bok 4l 14 up

to P, lces i we oniy Consider D &£©¢ Ty,

Litewise, we find thakt oo r2 B ond 72 B expressions

GV also 0»8«0’. @ =P & T, LD & .

How else can we Chece our resolt] The disk has & sufomce

Charge  on it , o E 2hwld be dscmbums @ O="7 ¢ c£R.

(7F€.0'\("i£6~.“&f :

—_—
E& ove

!
m
1
s
N>

ol

Disk Drslc

Now, we have V as oo fmchon 0f c£0 | and we write

N
©
a‘—

i e same 0 v BD<Th £ 05 whunm exXiepe




‘QJK —(/ va JL’-—I -|'~€,r'm
oy L
Vlcer, 0coery) = - Lg r Cos © + (ﬂgzej&.w%>
o
V2R eoen) =+ B2 reos@ + (Save Teensd
Zfo —_—
z
(] ;)"’ PoNEPN O—A Lol = 1 \
D E(reR 06, ) = =z —V (More Terms)
1%, 1
= 7 Bo 2 =/ \
Elrok, 4<pem) = ——Z—i‘i% — (OavE TEENS )

Sao wWhen | we COMPN‘& YWue @ 2=0 fv el we 6,,[;

.) )
= R AT RN IR AP AR ra
[/ﬁx\oavt (\’é; Z/ rr7—> = Elzo.lou (réE/ /2—> : —L‘fiz-"(’igo£> i EE' Z

60,. lo7/ Com?armra " oulomb m{-e,?jm_l cesolt v e ?o\—emjc(ad

whove ¢ below +he center of @ D‘ﬂ.'hrged diek W/ +hw genr el

5.0V, soluhor fer an azimukhally  symmihAc problem | we were

able +o find Vine) evernphere nok sk along te T-gues

®©
f\
Q
R
>
n
:\
N

ComGrmmé thok e soubion we kund 15 continoews (@

= 12 reclu(res Somu ra?e,r'l—'\es of Leg«mdre ‘Po)7n0m}a.,l5

ek 80 b&\/avwd wWhat we | covered in | Moakin Methods,

boF Cv~£fy-3'b1uw3 Works o% »q?ec'\—ed,

et s +he Lol resulk Ggoin®

R o I 2
Vireg Deoet) < =22 rcosO ey 8 AR (cos ©)
=k st/ %o V{;—O’Lﬁo ESEMERETERINIC S R

[op Z@_—_ 0 (- e
V{reR MOLT ) = + 22 rcosO + — A pae P les0
N 9 /Z-> Zio h-—'o?—io Zn SN Iz?/l-' ZV‘[ )

o, < ()M (w-Dl T T
Virre,8) = o= 2 L2is CiaE R - B, lcos©)

azo | 277 (ar)! P




