: 545 15b (Hofnany
L Leiture #Y
- Thurs, Sept 27, 2007

CTile: "Elecric Feld & Poterfial
' Recap Hh '
eeap: a lot oF math, ro phusics

Gvadient : \ZP = et derivabve of scalar Kol
= - Q—-—' 2 - Q,é/A + E 23
0F- 2Ry I Tt .
represents the Oirection £ nitude. o steepest variahon
Diverperce - V-F = scalar d@riv%& K vecne Reld
OE. .y, R
P79 JuU P
represents the Bux ivto or aur P each poict
Curl: OxF = vethr decivatve F vechr Reld

% Dy Ol
t éxﬁg/@z

I ‘7*?— i F” ; F% :
% g 2 |

represents the crculabion arourd each point in
the 3 orthogenal Plones ﬂm;uﬂlf\ the. pont

Strkes' Thm
chocse & closed curve
Chotse @Jg surfhce jpﬂm;nﬁ Hat curve

y [=30, J() & ~F)-da
e s

contour > surface

Dieroeoce Thine
Choode. o closed surface

[Fega-0-Fav
s v
sucface > volume
Crols Ror T :
-/
O Elechpstabc frce is corservahive
® Defre. epchric potentol

® Equpotential sufoces £ feld lnes
® Electric potenbal s, potenkal energy

| @
Poth indepundence o Lork due > E -Reld -

Tn lecture #2, 1 claimed wio prcf that the
decirostotc. Brce s comservabve. |et's revisit that
More ridorously, because we're about to ke use of
the [,onsjfvah'w. nature of Hhe f%ma t defre a new
Corcept : the dechrstobe potential

Outine  prof: 1wl consider the feid o 8 zirgle point
choge, and pove that the worke done fo move oncther charge
arouPd i this point-charge - E-Reld 15 path - indeperdent,
Then we opply the superposthon princigle. + Ay stahe E -Feld

- must anise “fom a d'mrge distributon (hich™is the sum
. O viegral over point charges. 5o ag E-Relo 5 just a
L Sum o intearal over poirt -crame -E- Kelds,
 Treretore, iig'fhs ga’f%—ind@udz;izca 5 tue B oo j/\jlc
L pont —ohome-l;— eld. 1+ must be due For o sun”f
l point -k je-E -Relds (work done add\sjihwly)
} a)paﬁw Independence. 1s frue R a,n;u E-Rerg:
 Superposihion principle is @ good trick  for prving someth
ion EX%: prbve,P the state mest G Hhe —‘hfrcbal !ofe—exp)i;ﬁ;?
| cose of apoct chame, then assert that 15 aloaus e By
o Superposition. - - ph s :
B

il

\‘l’+ﬁ
E 0S4 = E dsg, put

> [2ds =0 (aneey
Z

> B d3s - JE o5 ord B30 (prperdiiar)
z




P2
Ok, so yé'dfs is  path=independent &
Ps
E o port chorae.

o 3

Generat E = E+Eut... fom many chcrja
P P2 P P._-_‘

b VB bs- ()(E:.*E)lf,,,)-dé‘ - j)é'd&y.&rds‘ .
P

7, e, 3
F’-

> line infegral VP E-0% fr chctwstanc Reld
P)
is weh-0elned ord simle-valued even £ e deot
s‘ow@ the path o Ategraton
CO('Q“&B :
® What con ﬁw 5‘13 oot the line j/mﬁ/‘al fE-o@
oound o closed |00p?

O Lhat con pu <Ay dout PrE 7

Electne. _potent,

Py
OX, 14 fé'dé 15 sir\ﬁ)e,-valued then miﬁln’r be
3
e, so que i a name: eleciric potertal
s
&P - -f E-d2
/t ]
Scalor, Pa!‘n iedependint
U)hj the  minus 5\5{\?
T ‘ Hhi + :
¢ we muliply fhis by o tes dworﬁe 9
ﬁz‘i)u 7 (QE)'AS
(I e W) . >
E the Brce that g fools fom E
rv,ﬁa,ﬁw 5(3n means this 6 the worle you go B

move 47 (apu agdy equal & opposite’ Brze -gE)
thecebre ths 1= %e, Pyoi'leh&l Mpap'gj of the i’dz d\o\fgé

50 we use the minus sign ble + tums ot fo rake
-9 present o el qua/\h'!:) (potehal energy).

But sz, is kird of cluky Ve ts a Riebon of 2 points
o the same tme > s Agt 0 Keld,

Potetiod af P2 is orly dened with respect 4o P - Just
like potental eneray 15 onB deRnedl Loth respect to7some
refeence Con(?au hon.

o & P ot some convement p’dc& (Fren it's convenient
to Bx Prat 0By unless chames themselves extend to
iﬂ@mﬁ} (s ‘Hf\&[j oen do in +extbook. pfbb/&ws))_

P

Then &+ ’fé dZ 15 a Rwehon m‘j of P,
e
> its a scalor Reld called the potental Reld
Which tels us p hoto  mu ch enersy ¥
il take 1o move. that chorge aund,

ExaMQl& : what does the potenhal look like here?

Ll' - i‘(D, ljo=5)

1’11: *2 "(0)0)

' Pk Proor inﬁ'niy, thea %:(7@\?)

, ¢(%.3)=* E a3 - f (E,+E.)- 03
,_p| p )
=~ El ‘d

el

v

-
05

()%

8o

24

i

(ol T

1 Tenty requred, p fest chage g, o bring 9 £ 00

o he po]n+ (?C,\B)




&
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