Use vew math Tosls to

exXpvess

U

—
~—

1!

)

€4 evigy

A

[ -0
0

(v terw,, of E=(F)

3 LI =y .y
L gvé BER G R

2 & éﬁ“ 5 ) g L — PCra o
: = " -yl )
\/ A
D e -
t D (v
\ g ABV { 6~§_é(F) CQ(F)l*_ E(;)‘}&f
81
V
~ ({ . 3 —_ r
— " XE(;) QD(W]JE # = Oy E(7)
STT R V4 . 2 5 S8 J
S\ i 2 |
a4 sz '.f\" :
|
\\/'mf.j.f-, oS \/ 3-(’0@; i
> 2,
{ 1B | B0 ) |
- g enevgy d thcﬁj
F‘:_\_v/"'

L the electric |
Sield

=

.

(]9 c')
December 10, 2020

E (ectvicgl ?vopew‘{:ier of materials

COV\AU(:'{ZO\/S'

Recall aoll 'thteria(f ave wvrade of
atoms with a heavy Camp act
posibive <harge wuclevs suvrounde d
by o wmuch -..[qrgev clovd of -
“fq&tLVfts C‘“\aw?c& elec Evong,

-

TWo comon kehaguiors whem £ (>
C\’FP(L‘eé:

ra) AWl electronr o bouvnd to o

"(iL)clPuS Ov C(uffew of nouclel O\\'lc(

eXétho\( E:.(V)#'D clof‘f V)Qb MC{L(‘G’

Then, Wove -

b)Y One ov wmove electron associqted
with Sowe "étjeoef ot atanms present
Ave ogccelergte & by externg )
Eto and can o from o tan,

to otem th Lhe dc'recfo“ol-. of ~£&


Norman
Typewritten Text
December 10, 2020


Use wvew tmath tosls Lo o)

EXpve sy e\’lev‘gkj (v tern,, of = (F)

(l

U =3 Sé%w" O(F) ——— f(@)

~v'l
R PP
) e
== -
— V- E D (¥)
* b

é} \
— X
= L (% 1E@ L@]ds + = | v EE)
8T Tov 1 <
~v3 s
;—/———\_“/\-’
Vamish o5 V grows
|E .é‘irﬁdzi‘ .
U = \J:'\ v\ P / €“¢‘”99 d ehfct(j

T i the electric

Sield

Tl’) fo\/v.j O§ f(?c’tro\q in o T Lowv ~—
- O i +v {
5 Be g geq  egehveo
e - T y e = =5 electvran'r
"Me e charge
\out 6‘€ tﬂoe; hot Lhcrease wltl—)buf
bOUHdi '« Wy id g row.ds ° the electvan
will celfidey w (T4 Same ttﬂgha vy, Lhe
W)ajcewc‘aM -\—Hu_r/ ?COK . Tlﬁe
- - = ~— GvVeroge Tlae
CUed> = - EE& o £ ?
We vetweer Collirians
I‘% tL\ v € Q‘re V\Q Com ‘AUQ t\L‘qu
Q(ectwc\nf Pev O b Valuw, e tLlQ
resolt t5 a $lox o coOvrent of
ch o = .
A JE) = —e ne < T
| s RS
“\_"_:,:_“:_N%f{'j_ﬁ = € ?Co( Ne :'_:.(\;)
e
C.\’)Q\/\:-;f thvro A = o COHAUQ“&LV{,.&\II

P evr 'tivhe
ALY 459 S at SA C—c—:)_e
| ' at

O‘S‘ WXOCEQV\(&Q

- 16 SA



.

‘? 3
T"’fo‘/v) o F electron, “motiomn _Z ,i

—

A, =.5 ¢

& \Aegql‘-{ue o~(
€ e J

S e t
e = electvan'r
© charge

an

U

|

3

\Out 6«3 aoer V\ot ﬂhcwfc\Je wit%guf

EOUHA S5 t g rowds ! the e[@e'év"cxv‘

w ol oalfid gy w(JcL, Same tL\“"? Lt Lhe

Matericg!l, Thor
. /4 B ?‘Cok < TLTQ -é‘ |
CUed = - E& 1Y QY grg e Blang

betwee Collirigns

Ly th evre Qre

V‘Q Con éUct‘(Dh
electvons Pev Uit Uolume the
esolt t s Q. fr’ux O COovvent of

CL‘D O‘V‘cj Q

(T S(¥) =.l.e V)é <Ted
H‘T&(”’ﬁ@ : ‘ 2
T - = T Ne Epy
/<8 ot LA e
M
C_\’)qrgg thro A = o COHéthivzft,l \
per time o i mOCEQV‘(g\Q
€ <Tedat §A cp - .
€ e }'\;‘ > A

At

-
| 92
Ohuw'r low /

-

lLofLCo\“ﬁ "U'we tl"&\"mo\l Vg(o({tc] O‘,C
the comduct oy electransr ¢S woch

greater Than the slow dvift cauvred
by £,

Fow € lectvo Sta'ecc,j‘ Mot’ﬂt’,‘vg shoo.ld

b e mo\fil—»g 50 S(P‘):o ‘(\q G Co\qéuc%ou
which (upliee S

= o ,

COV)Sﬁcﬁe\/ O ngﬁew, GF gt‘xvec{ CL"C’\V-‘?QJ’

%i at Vi & COHC!UC.{,Q\/J C .

J e I i
. o~ Cr , &
The CLzawje that Ly [~
f:ﬁvee to Mmove Lh 'ELne > ‘i} (> C

Conmductowys wmust Maovp

€ @ CL| Cohéuctov—



\ = . [ 93
j{(v): o E (V) vy Obuw'sr Llow

TlﬂfiCG\“‘q the thermmal veloc(ty of

the cowmductioy electransr ¢S5 Wwocl

C}V‘Oo\tew tl’10\<—1 tL‘e S(ccu éﬂ/(\,)cf' Cau—r‘eé
bz;, E-_(F/,

Fow e lectvo Sta'(?cc,j‘ Vlot"x(‘vg shoo.ld

be moving so J(®) =0 v a conductan

tohich tmpliec S

= 6 .

CO%S&&QV‘ O, Safﬁfw, GF §ﬂ'><vec{ C‘wo\ugtf

-

%. at Vi & condvclowvs C

The Charc)e that (&
in(’/ee to Mmove Lh 'ELUG v (¢,
Comductovws must Maow p

?Eo Mo ke & =0 QVGV‘(jwher Chriie

ecach condoctor

LOCo\i‘ihq "the CLkav*:ﬁ'eJ O tL,e @

Comn Aucfowf ?osey o MCw t‘)fe
ot Problem, Coun loe soflved 'bj :

a) Solving Poissons with the
COV\Auct‘okg FY‘OVLCL;_%(} booz—\c\.o\\rj
cand  Clowg

b) Scwmple tricks Using Symmelbry,

tmage Chavges and Gauvsseal

SUV;C{C'C S.

2. Uhécguemefy Theove

Cs iven I conductors at hknown Foteh+iagf
Q. («is K and the Qhoxgg éQV\{Ci(j

o(#) ouvtside the conduclars There it
0. Unigue *po‘ft”w‘tta( D(¥) which Q‘Oe%g:

1ina - A(v) =0
Ivl— OO

. 7 L@(m = O éufsggéy ot conduclors

e Qlr) = CQ(‘ on surfoce of tH

CQW(JUCtGV‘



Locating the charges on the
Conductovrs Poyey a Mew t‘}fe
o+ (pweb(em\,

Can lbe solved bj:

a) Solving Poissony with the
Conduct org p\roviéihci boot—,c\,o\\/j
Cond . Ciowe

b) Schple tricks usihvj Sjmmeérj)

L age QL\qu'e; and G‘qd&f{m,

Sordaces
2, U"\éczuehess" Theove m
Csivew I conductors at khown Fofeh‘ﬁ'aﬁf
Qg
P (7)) outside the conduclavs
L (¥) which obeys:

(1=K

and The Qharga éem'c"&j
There is

G Uhl?ue ‘PD’ﬁfh‘f;C&(

Lo X(v) =0
IVl — 00

. f} L@Q(y«) .= O bufsggé O‘f COhducfowS

O N Sur{o\ce o(§ c~tL7

® CO(V) = CQ(

Cqﬁducter

P_ roo '(: A sy e That both 3 SN

D7) and CQ(C‘;“) O’ae-j

these conditions they thelr

| Ot Ffevence S Q(F) = Q(F)- R
©beys; V’LSV—Q:O oulside the
conductors
sPW)=0 atl the surface

O{l the covdouctoyr

\/\/e need one \hmgﬁortc\h'ﬁ‘ propewtq

0% solutions o Lo place's 6%0&660‘4;

Fov a spheve centered ot Vv,

tnscde "o ve 04 wheve “67*§ch\7; =0

t@, mzss&més = Q(v]
g ——

AQVvero ge of Llv)

ovewr the sphere



- |
l?_)_f_o__o_f : A sy SRZR that botl | |

198
( This P Vo PQV'(Z(, {MP(ECS that
D7) and R(P) obey
5 Q(¥) Canmot reoeb o (occ,\,Q
%%e;e Cov\‘i{tiamsl Then thelr '
. 0" YA Gkl MU O i wmun, (h the
C\é{‘ffrevx ce S eR(rF) = Q(¢)- RA)
2 V_ecj‘-'b"’ be—éf“""\‘-w 't\"P Cow 60cfow;4f
o‘oqu; V4 GO = O OUJ[S'(,QIQ the
CO"'dUCtQV_f Tl’!uj tl')@ lo\yg erf D\,"')C! Shﬂ&“‘f/f
SCQ(V):O Cl_t T.L\Q SUV“FO\CQ \/a(u-e; o)c SQ.Q V\qu_;-zé Deccur oun
of the coudoctow the suvrdace of a conduchan
2 need one tmpartant property

o soflu tions to

Qe
or [P - =«

o,“ pfa\cng LUI'“*V‘# gfl@f'ﬂ
Lqptafet’r e%()&ﬁ(oh;

LS Zevo,
Fov a s'\aheve centered at ?o To show ‘1—1\:‘&21\ cP(P) 45 = D (vq
. . - 4 S
tnscde a regionm whevre U SO =0 R
& . . R F)d S
[ e L Lr)ds = (v |
\‘\i:’___/) %W{QISS QQ 0) ' Ih’t\f‘b A\)QQ :pclqv‘ CQO\/‘C\)LV-\e\feI
I # _H"'[;.:;-;,% — ;, S = Q‘(‘./l/\/\a'@ E&S‘{)S{w CI-GX
QVeva ge of R =y O
O Ve tL‘C Spbert

~ |
Sl

|



This property (mplies that @&

S Q(v)

T

C ann ot V- e o e l:},,, o o-co

YVIO\sLLWVv\uhq o v

P o, (h the

re g on be‘éwe“\ the cow ducfo\/;(

TL»US the lcxrge,rf ok d Shaalle ¢

of S murf

Valve s Deceu v o

The SuUv Face of QA Comduchan S

hd

W jkf‘-’% - Q(( p(aCé_/ LU"ﬁ*@(f.ﬁ SQQ(P‘J

To show ~’—% P d S T v,

C. - ? ™
&e"}'Lhe A7) = gt SS\ZQ(HAS
V

lhi\/‘o AOQQ DPalav Coo\réiv—\q‘fef

;_%,O — 25 = Leanno dpflv del
= —-—___Ji;__\ gD

Lhus (97
,IT 27T
L) = Z“ | 4o | dg Mo ¥ Do
| e o,
| d \ T 27 é
Y r) = — z o S
A {oa if a0 § 01940
-E-¥¢
| — A
= g = E(F)-h = . —
- 4T R S ’ ds QLth ©
And  A(R) = b A (F) = v as
vs>o Qv ) claimed

3. Famour problen,:

Lind

o d Suv‘f‘acc CL‘zawge whenr, o

= (7)

QL\Q'/?f % L5 [OCQ'(‘QA

a iufcw;cf d 'Qvom /1
/4

th e SO vrfac e O 14 a, /-1./’/
e

Ca\rﬁe Couéoc‘t‘c‘w? !_I “*,,’

Plafe | ~1




Thus . 197
I Irh-“/ 2‘T{4 i
. - )
Av)= — ¢ jc\gg o0 ) Qe b i)
TP o .
C\ \ g‘n- A ‘ é
. vl = — -— P (e, 4
d v A ) 47 Od"ﬁ] :;Jp/ el ‘_AVQQ 2% v)
-E-v
a (= . ~ _
= - g ) IR = Q

And  A(R) = Do A(¥) = Qe )

V=0 C[abw\ea

—

Famour probleny,: Lind =)

o & sor face Q[ﬂO\r’C]f wh ey o

Chavge 9 [ s [OCcJ‘eA

o distance d From /
/4

the sovface o5 a r,.// ///

Lc\ra]e Cou«.cl,uc‘i?("m; H’:\

plate i

Ob: Cond uc—éi“%
olate

Sl a9 e'( Qhaw‘ge

1o constiruet feeld
}QV LULILCL) Con C[UQ{\QV (s Q*SUVTFQCP

Pc)few‘eio &, Schce

o Cow:‘fQHi
the Sfbfuéiou-, (r C)Vltczue f(’ltj gt
be ot !

R (¥ = e § b

(A.)L\-Q\q Z=0

= F
- LS 9
5 o = e PR — = O
CQ( ,(7/ 3 Jx?"{""ﬂt‘ | X - L,
Sczua+
Find the C‘ﬂc\w}r ‘:_rﬁ G avsrian
: Ly
dev,y;tu, e the sorfar . —g surfoce

56-4( View




N ST
Cdgc Vi Bw " ffj
add 'J(Cc‘fi‘ﬁou; N “;« | ‘::_>_ -;‘V/\’;
-9 e -. " e
| t ,//J <

\

v v o
Lhmage cf’rawge

1o conctruct field

'ﬁ@r wwhich cony duvefor (s A SUrface
Pcfewfc'oﬁ, Scnce

ot Constant
the St‘:’)/uéio\.—, Lr Ouigue 12"1(; ot
be ot}
CQ(F/: :'i_“ A -*__-1-.;
v+ d [P df
bu\'\-ev, 2‘;0
- 7 4
CQ(?(,L) 0): ~_i—-—5-—. -+ — M = = O
N | X Hy© LAy 2
‘ | Sczua+
FLV]A 't‘fxg C‘_l’)c\r(}r f__,»ﬂ_ G avsréan
,.-Ar—_-;_% Sorﬁace

&ehyi tcj Q t"‘we S.UVTFQC.G_’-"__

— |
.

®’§ t'ﬁf p[a;fxq

-

Scde View

9. A
2ias o
K % .
g/A é(%/j/oj . c\ = 477/0' SIO‘.

CL\o\wgf C(PWJ’;Z{-‘Z
O 4 Sur‘p’afe
{

q
u - _
VI Sy 2=d)F

) %2 J o 2
2 A R4y 4 (24

= 2 ()‘, 7}’2,, =
q (Z+d) (z-4)

= - M3L+ - N ‘:3/
[p&ﬂw(%w)‘l/ IKL+7 +(2-d)%) -

avreo =

| —
E ( x, 9, o)
1 2§ dp

G (x =
Note chare sn plate @
63_ C! 1&5{ J_ ___'3: ?g \ é
S c}a(yz 5) 2“ :? f By ] 1 - 21T (?L“_ 47_'}3/?_/' 2Tr f P

Q =

D
li = ..lz(zc‘ Sadf (fL+dL)5/L |
r) _ v ,__-";{.____

\




9 SA
Y E-nds = 417
X %
YA é(%/ﬁfo}'c‘ = 4'77/0" A
CL\C/\V‘ge Cfelqr‘c.“é‘cl
O Sur#ace
= S r‘! f{ 9
t’ ()‘/ f.’ & - X / - ————— 4 — _J e
z (7) ’52 L;;. / 4 (Z+a L V(xS y J'('?‘QUL
g (Z+d) 7(2-d)
R A . Y%
L?f-z+'7k+ 42«4} j f/i. + 4 2 -d “_ ¢
o G (3 = o E
G (xq} = P <5 ( x, 9, o)
\ ZZ_J

Note chavge on plate Q

< ® | 9
- ; d q},‘-‘_ 2o | J
Q SDU(y,':)) 2n ¢ of = a{ 27T (?L“_ A’LJ—‘/E_ FATI gE=B o
BT
= . o %c‘ S d g (3% dx)s/,_ |-o‘<s<,s)
e P
= - é . _ —— ._ i
2 (?1‘“41‘)/1“1 2

1

e~y
(o)
Soluve amnother @roblen, fron )
PUY c e(.( (# 38)
-t
T —— Chacge (O esa S, &
LS 18y oy /
A : ;r.-__ v \40(4_) L C[’\(kl/‘ge

dérﬁrébu{?eé O n

each sorface 7
[\

/ﬁA
)

S A — k»rro—‘_gj\/

Soy = § o, o~t+o-b=/o
Fo,= 8 le-0,) = T, = 0
13
CTb = lo_c'{. = '130-3_0 <"a
13 R 1

Expeei‘ Field: above f'O’P'PLOLL(‘e to

x € o)
be 27 (0 Q_f:‘*l o Field below botron

to bf

~Rm .10 5ZY
Ciny &




R —

-"'/I';\‘-'.:’\
|
l @ |

Solue another @roblen, fronm,
Pu\rce(.( (#38)

-.G‘_t
wzere=—=—= / _chorge 10 eso ot
S Clan 12-& /_::‘E/,M
o R How (s cha vge
¥ b_/____ ; d(;.r'ér,;lou {:e,;( o
€ach sovdace 7
joined by wine °
-ifSA
)
S ey S
E, = 4meo :
° b ESA= smo §AN
d‘)t: b, = Scm B, = Zcn, €,
.S‘o-f = S’@rb T 4o, = 10
Fop=z8lo-0,) o o, = B0
t 1 3
Gb = ID—O'J-_ = )38 -Sg _ o
|3 = '3

EXPeef b{(,"elijo:boue fb’P'P(&i\f to

x © o
})e ir O C_f:’:_ ) % &L*elé be(g(_u %o#oy\—,

Cin, =

7 )

\C

o |

SS— + 5
/ < - 1S
7 L, { fwtop - Szt
TR 703
_ L7
—_—— TSYi3 65 - o .
4 4 to e g e
L1 &L ; ta 4 /3% /3
e
o _
‘ E_+2 = 4
B \L - Séofof T B ” 6t°t
%EgJ ASSome E 2 _g

ICO T

(\r\o extra Hield a%ﬂ't:i)

toP P’u; ballow, €4 gy ’é\em‘c‘bc}

—_ 2
8* §('=b +Er) 4 (Ea-t‘:‘e)z}

5o
oy

[}

N

— L = = = -~
= SVEcrED + (e, -] &,

S"\oa\“-e.r-f WL\e"\ EGT-Q





