Phys 312 202

lechwe 8

[:_l HW Spm

s B, 82,3 Swe cluleng!

Conseuahon  laws ia e(adramath‘s,\,\
L)

As in ony banck  of ?L:jsfcsﬁ%e ae  consenahon  laws
6LQCH0M&3 rehsm . Tose include:

) conservahon of dwge

2) wnsgvabon of ooy

3)  conservahoa 07£ Memanhum

T o two onse fromm  Maxwells equalbons plus  nohens o work sad
owyy 0w cluscical mechoniys . The fist invelues an ac{cuh'ma( assumphon.

goaut Wges and  (ument s

Ch Wwae  (onsenq ben o e\edrom aquh'sm

We assume thab
|> all  cwrarts grse frem MOV{/‘& lewge-&

M) n a closed Sjsfeau ngt ckwge Mudf remaun (nSlents

Then conside o dosed 'nfgf'on. let & be e ol chwge w He
ggon R egon. Suh charge Moy lae e region

’03 “ow{fj *&Wuj& Ho  swlia

swhawe S



“Tis glues ot cumert %mxﬂl«. o swhie

L
I=" %
But f T s ¥e .cwrejﬁ“ c{m&ﬂy on e reg:'an swhe
P g v volume OW dszr:%fi’y nside #e ,ﬁ.'m
Hen
1~ $3di
S

’Ms must  be  tua for all Mg«cms, Ms ;‘Mplae.s. it

! Charg@ 1S (onseved <=D ﬁ@ -?'-;%% =6

“Tuas constrains \:? onch p w klahon B ech otar. So
) g{um o porheular p[?;t) ; S ot ke assfgrma( arbfi\mm"ﬂ

D for @ guen pler) His does rob complalely K T,



Ewgy w  eledomagrehsm

We Wave alheag(j seon Yah -

In elechrosiahcs A work Yo assavble Chaf%,z distbuhon

= 0wy Y stored 1n glachne Reld

In magnohslihes b work t assemble  chage  disibuhiag

< gy stored mfﬁ'@ht feld

We  developed s pecibic presciphens for ddff@d/urfl-_ﬂ each of Hase We
aim Yo assemble Ham utp @ Gllnﬁlz QY qumh'i‘j ond demensNake toal
%ﬁ shil apply o jemrcf e -coperdant - elachamogrebin, To recap

Hedosiahies Magidosahs,
/o A = \ Ascembla "\]
/N v cuent
/ @ +CL o (.0 \ \ ajcdmsl |
; \\1 CwWhent intreases e ced i
( ) /7."' C’/ ) from 2er0 Reld |

/ l/LC)r:asfnj g fild Aduces
[ assewble chwges From = :
\ .. Oppesing E  deld. }1

| e Nezdl Jo oo wark ajm‘m‘é Rey
Welec = Udle = < | BB P——
R
/,f,?llif?f‘/-"'/ (\\‘W"“i’j T 2 &8 dt}
- e all pace




This sggests m\ gy

= %"JE.EM,’ R E/l&af%fﬁa\t”

al) 3‘06@. ol Space

Somehimes e U<

/ﬂw W@_ﬂ cimsﬂﬂ m o oledne + maﬂr@h‘c. wﬁu‘o(ds (s

L= -§f, E‘E + L %E
2 e

gm prowss Top exierding s o all shwhons will be

1) deterwing @)c)oJ\essfong or te mechonical work  deng,
by felds  on thorge disibudisns ~> Wy .

2) Asswe ol chagey ape itialy ot rest. Tn  K-Ki= Wineds
=0 ’C—‘: WW(LLL .

5) Show ¥ar 1 AU dWweds o
_ I I =

<D _(% (L{HC) = =D U4l = constant



Mechonicad work  dong bﬂ felds on L['nges

We consicler o univgse can‘s%ah‘/\g 0_)?, Llfzafgés and  curents  that
Produ,ce,' Hda& and exet fores op oMw cl/lafgeéf curRents.

T et ER b ¥e Rdds =
Pw[wad bg all suc  sowas @wgb

&t
Now  ddhng ©.9-p

Wmech = work dong bg [}Zglg{_ﬁa Cjét«ment.
on  dishnbuhgn o\wff\g

Some hme nMerval O pt

I gewal
a2 "
= F‘ 94 ’
Whcech M AP & aer
Yra - 3
ajecleny 9 ot t=y rest
e

" /q,[amrxaj.ii

RBut v‘ s pam“d e Al so Mq; Mafrneb'r. Reld clpes o wak
g

B B +
WW: OI/ E-dQ = j&l/ E.\?‘ d/'t
Po}{q {rom 0 @)

-1

| Uegn q, = F(F,t)dt’

' t
=0 \Wmech = J [)o(ﬁ‘,t) BV de! 4t
o

d” SFQCZ



\N .Il?
. 5 .

A Wangch,

S —r—.

- - J J-EdT

al s

How does #us “lake to  Ringhe ?
W% . LZ'I‘ Ko = !(I‘na,h'ﬂ, @%

a*: “Mﬂ. =
O and -
, _ Kﬁ&)- kinghe e/w-gxg + h “T

\/\JW,(,L\ = KL%)-KO

= AWnec akK
T I
)
=D dK i
& vy J-Edt’
all S}MCJ&

Y I
M e .

W N
W K % Ha foll Kikehe 4Yy o1 all malle

Nobe et A Wech

= = powe  delivered

=p P= 3 P=yT
— ' E !

all SPQCG.



1 Power to sustain a uniform current in a cylindrical wire

A current with uniform density flows in the axial direction along a cylindrical wire with radius
B. The current is sustained by an electric field which points in the direction of the current

and is uniform.

a) Determine an expression for the potential difference between the ends of the wire in

terms of the electric field and the length of the wire.

b) Using
AWinech _ / !
T E-Jdr

for this situation, show that
P=TAV

where I is the current that flows along the wire.
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2 Poynting’s theorem: all space

The energy stored in the fields is
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Assume that the charges and currents that produce the fields are localized. Differentiate the
energy with respect to time, substitute from Maxwell’s equations and use vector calculus
identities to show that
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