Phys 211 2020

Lechwe 12
F’ri: MW dlue
Twzs W 8
Electnc  elds
“The Jowndahon oF dedeastangs is (oulomos Lawo. ¥ thoe e multple

SUN d/w% thon e foree on a dest dwr%zﬁ

Pa gL ¥

(: 4TL60 '?T:z'
LLJW +€<2, S(Pwohm VéCl'UfSa}{
We an reewpess s st
\\_ q/‘l. A
F - ’ & E_ 4-—q€0 Kq, v
1.,..7_1 O g
b
onl‘d : con ke caliulabeld usi g
dependls on Hest - Sawca J/w%@s and mﬁ poss: Mo tesr locady,
We WF@R‘: d:z[:urw -
' I

\M, Z(ﬁd‘ﬂc’ )Ele,[d pro((uc,w a‘t* bcahor\ r bd a (o lzc/v’an 0{ POM"‘ Sowreq

cm(é/,s 's —>
E = LS 2o

4TT¢y . #t g

U-)LtQ/*C —;‘”:F’- {;-”ﬂ locahon d& Sawce

C"VU\CJ( Lr Sawvee L




Doy PhET CL(,WQ,@ ¥ Fié(c(.i. ey Ttle(&(S -Pl\acu(cw\ b‘j Janous Sowdg§

We cn Hen  seq -

1§ o jest chgz < p(acad ot Cewhon ' Hun He Force
ated by the sauce elaochic Reld on Ao test cluge i,

T‘MS hule was  clovved tor 4 »c'e,(at produced bﬂ an ensemble of Point

SOWCL. clawges. Howew, s e for any wrmgemmf“ of a/m‘ma/kj
Sowew  charges e schowe i

A collechon  (Lidden?) of feech T
" ‘ sowet 1 / . \‘\
/ swx{e, c(ztw%zj Jproc s e 6 E |
el Reld EY F) — | | /'i
é \7 \k) o SO
\ = one vecor ab eadh \\ / /@
\ \ocahen  \Jecror held AN » / )
\\“"-'»». - '—T/,._../ A Sowee 3 ,,//

F o test chovgt i placd ot

o Pwh’(u(w locah‘on/;:’/ Han
e sowee cheuges (o helds)

exet o fore

F - GE(P) <
N whee G s e dhage oF Ha test

N
g

e



In elechrostancs, #e chal(ﬂ\gf/g ond cuval tesk e o wompule
Ko deche  Reds produced bﬂ Sowe d/w%z.s, Some. PO“"“L"@

s hMeahons we

\
) sowee = sn'nale polat- dmrg{ ( @6(/)

~—_ /
| ‘ ‘ I e e
2_) SowWee = MU H‘PL{ poit (,(Aar@@ /@Y | Ty
@ % P2 \\‘
/
¢G4z
b) \ Sowuw = conhndous  cushbouhon /"J/F;‘w’hh\\\' —
\
e \
/
//‘/”’
Pont sowees

T dervahon provdes e basi'c nule

 The elactne feld produced ot locahon | =
ba « si/\alz. point s oW WQ@ af
locahon ¥/ 15
oS % U
E= 4T 2=
wohoe o durg of ¥e pout e

= [y
= =

fl

[ <

/\LL Su?crposfb\on Pn\/lc(,'pu ’EW/\ Skies Te\.ﬁv'f' ‘2'6& gé(ﬂ( Pf‘oclucac( bﬂ
mulriple pow s cbw%s s e etk Sum of o felds Proctuazd

accorcu'ag roite ule sbne.



Continuons  distr! byhons

Phﬁsfca} chowge ovises T distibubions of subaloomic point charges.
Howeser, ab o macroscopic lovel e deasiby of these is such that we
Con h:ﬁwd e charge as bein‘cj continuously  and smoo’r‘«g cistolouded.
We adapt te  basic  Coulomb$ Lawd  point clarge rule 1o campue
Relds fome  cofnuows dismbubous  acco wu,lg +o Hee {ollowi/xj schuome

s I .
=

Consis™ o one  dimensiond /// Break e dashbuhion i
. o \
Conhauoms d/wu%z, s b buhon { infiaitkes Mgg small Po}nf[ ke )

‘sﬂ”‘“‘t i ‘\ sequants, Bade s appmnmielﬂ/

b ‘ \“\—"“‘\\ ,'J \\ /L+ ,
y. @ poi chargg, »

m/ \ > \\\ —ﬂ_ﬁ_w—_:_’_ i— o
A 3 "‘\ —_
i m~h_)<v y \ DQAOB Hie Conh\buhan ‘Fm/w 4&4 N
—— & | |
d v j geﬁn«.m’r at r to the Eed ,

A /
e YN / - f
.h.--"”'“’//ﬂ ENTAV @dd‘{ ‘MQ 3 / ]\ a+ I b& / /
| a\\"~ dE (F P //
[ e o / e S it
\ Add  arbubons  From  all Sﬁﬂmmts \
\;\\'\\ ‘ J dE ( / ) /.r/,,«"‘/"l
. B a‘ ,. I B

o wendr #e  caleulahon tactble, we nwed a  matemahcal
desiphion A how e CW s cuskbured . We can do g0 via
a lmear durge densihy N tuaswed i wits of S The
Simplest exemple s W\{FarM(;(j charged 61‘rou'3l/x+ whe wity lergth L

ord  doge Q. Then D= Y Noe  that He  duge in
Szﬁ’“@/ﬂ' 0[:' lﬂ'\a”« al s

L o

4




\I\]g ﬂma\ig@, Hus Yo sihabons  whew He therge 1s noh W\ifarmg
distwbuted, Tion  He dige  dorsiby deperds on He  locakon almg thg

! Mstwbuhen, Fer o om Aimensioned
| | wire aleng % e g

e 1C feM % - X4k is

Nx) dx

ln Wal e charge dﬂmiﬂ oF
locahon 77 dervoled AR has

' (vuewn"/\g

charge segmmf of (a/\@H,v, M
Slwhnﬁ o i’ 1S

)




1 Field at the center of a ring of charge

A ring of radius R lies in the zy plane with its center at the origin. The linear charge density
on the ring is

Xx") = % sin ¢’
where ¢’ is the angle counterclockwise from the +z axis.

a) Determine the charge in the upper half (y > 0) of the ring.
b) Determine the total charge around the entire ring

c) Determine the electric field at the center of the ring.
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