Phys 473 zois

HWw 3 uLw}
Hw ¢ Fnc(a,gd.

Elec’rromaﬂnzﬁsm

Elecﬁbmaﬂmmm desobes  howo chargesd olc\)ch:s nteock. The  basic shchoe
s llwshrabed belows -

___\\ IIIJI. _: ) r— | . A |
sonte, chogs 5 ) Produce odacin Exrt forces:

\I ok masn.ehc. felels 3 on chage |
c,laargz, o(u-.sily P(F) |::

A abjeck (Pwic)
;3 ‘;_ﬂl\ E .: f
cwrnt density 3‘"[1'3) /

e
iy 30 _/ | Xw /

R

/)L\L Lortnf% fore  law ﬁl'w.é'

f o« ?roloe c,laargg, o C’L“’S’"ﬁ, s at o locehon whoe e eledn
Reld s E ond e mugashc feld s B Han e clochomagnae firce on
¥ \Dcu-h'afe 15 .

4

-3 -5
F = GE + gV x B

Te rules for Pradach'Ow of tase Falds

nualve  sevwrgs  desorbed bg a
ol/large dmsf Io(r—) ond  cufrent dzns\lg :S(r) Tee wanmg, of thuse 1S
gfm Vi

Charge. in egion = = f/O(r‘\)d'C

reju'm _




ond

( wrent Flohﬂ'/ﬁ acrogs swém = J= fﬁ(r’-‘)-da

5ur 6&(2,

Tue ek + magnehe Selots sahé'fj o set of diffeerhal guabons
called Maswell§ cguahms ot Hase ape .

|—-\_\ ,
VE= L0

Y -3 ...._.'DE\

VXE = >

Y —

YR =0

2 2 . o
|V)¢% ='/L(03 woéaé_t_

Whee ¢ s tha PJM{H-'\:EB ot Fre spoce and
of Fec spac . 0 vanous mederals Hase e reFla

space  vesants € M.

Tuse wn W wnneded inb

Mo T8 Yoo FUMQabILB
(-Qd bg_ TLe;r nm—ﬁv&

inkgml forms u;sfqg_ e ah'wgmmiﬂewn

enclosed Swip
e guen

J-VJJS\ dr = j’ﬂ'(ﬁ

;

ordd Stokes  Haowem:

j VxA.da = ?Edj

susfae Baumﬁ'% loop.




Elechostahe  Fields.

Thse can e used to  wmpwe dachic  Relds for stahy charge
wr@ﬂg&m& WOhore SCF‘)=O. In JJPLS cose E s indape/\dmﬁ'a‘f + and

Hus B =0. So we N4 iNe

V.E= L pd)

-
xe= O

<L

Execise 1 (onsider a sphare of redivs o wit charge dansiny
/D(I*) = xr?

o) Dekrawe #e tobal tharge inside e sphoe G ond wse Hus
15 rewtle o -“L terms dZQ

0) Delering e alochne beld o+ all locahons

A nswer Q) Q = § P AT dt = rz'Sffl-bdrde; d¢
S‘lewe
O¢ reo
C €@<¢Tr
0L @2V

o2 L)

= adfolﬁ fdejdr ri%me o re
a Q 0

N =
= o2T J Sfﬂedef cadr
O 0

= T A5
S 4Tas



\o) %j Sﬁmw)lnj }—Z-.‘=E,-(r)?-“i Now Stokesr  lgw Gres:

= j-é—ofd’c = f\?.da

clowd Sw jace R

& Je

Choose os  a whue ¢ SPM: oF wdivs . Then
da = *sh® de dg

O @ sy
O¢ Peav
oreh
_J -
E-dd = Ect)risingded
ard. S0
T T
El'a [F AT = J fEr[r) ™ sine d@dﬁ
N,
= Er[f')rz 41T
= S 4
=D El_(r)-_- 4T éo > deb
ion
ma T >
l = ~
Borra dy Jth:Q = Brid= dl_frea% * (E=jre. 5 F

A T r
£ orea da  (pies f“'%”@fd”‘sfﬂﬂpm
o o o

i

r
4-“' Jaol r4 dr

{t
].!.:
b
-1
Vi
1]
g
o149
N
n

e

—.&_‘ __L g_is'\
S0 E = 4AMEn r=a)'"/



/HIM-\Jowlinq decve + maﬁn@h‘c, felds

We will constde felds  in re,ﬁu'ons whoe Hoe ae no sowe s of
cucrents, [N e %égirans Maxwells 2guohons become:

UL . ¥
8
VXE= —-a..._.

g S
V)(% = /J(of'u '9—_&

Exvcse 2 A 08\1'4.ch'ml region of  rodis R

maﬂagﬁc fl,dd 8 = B, Q_t/"t % Lokare, T sa constont

tonfuns oo wmiform

with  wits of  tine. Deternmne He elechne  frld et Hus  indheces

Answf

o order + produce a Reld  wohese  cuorlis olmg_ 2 we Must hane

Tl

E in a Cciecton alm«g 2 So E=E¢/r')¢2
3 2 3% .
Now Stokes law  andh VxE = TS gves
= Y ) fod J

5 VxE .da = - 3t ,(B'da

\oopsur’,éct_\ R S s s
=9 $E.d1 = -3 [R-da

loop
e rogams F

fuke as @ loop  a c,y'r-c,b./\ wnteed on e 2 axis Jkn

M= rdgg

9 Eedl= "A¢d S d < rEgdg



/)/lws

oL

a -3 [

Zn

= frE,:mdgé =-2 j@-da‘
O

D rE - - & a-dq

- ¢(1’)2W s at G

T if r <R f!go{z = Jﬁ cdrdg ¢
- B % [T (3

= TrByetk.
Ir‘ r>8 M inkﬁral kmM',\M &.b r=@ =D V/E.da“—- -Wﬁl?&e't/'c
_ J -
o b B h WRE% raigen
=Yy <E = R e‘t/'c @ r<g
\‘*_ 27T

~ ) 2R D -t ? -
't roR E= 'z,)z/r{R Bo?ce o - %etk

(J R*Bo _~ts A
= E = - T
LE s e A Fre



> L 982 _ O8p Jn  [9B-_Bzga ar g 9B A
T %"6"[?"}' 3’%]“%5% o ¢’fr[5r(’3"> S22
A
‘FLAH'&.U constind R, ke %iwen Magnq)\b Fl,dd Lol Pf'Odme'

S . ¥

V& = O
cnd Hus (s o(ecu—tﬂ ndt wassknt ity i, reasulﬁ/ﬁ clechne Reld. Thge
Mud- e ond¥eg agnede Reld parh’a'pahﬁ hore



