Physics 202, Lecture 4
Today’s Topics
®  Conductors In Electrostatic Equiliorium {Ch. 24.4)
B Eleciric Potantlal {Ch. 25-Part 1
B Elsctric Potentlal Energy & Elsctric Potential
B Electric Potential And Electric Flald

% Expacted from praview:
Conductors
Conearvative force, skectric energy, aksctric potantlal
differance, voltags. ...

Conductors And Electrostatic Equilibrium

1 Condusiors: Todal changs am Inlally balanosd [=3) bud negatve
ohargs [slecirons) arm able to mowve freely Insids Be body.

% capabils of radiciioubing oharges when cubjeot to 2n sxismal
Blecdris Maid.

O Charge redletribution = sesmbually slsciroctabo sguitibeiem.

§im
-

Ahd AL

T
‘m
‘&

L] L] ! L

initlal -+ tranalent, <10-"a
{right after E appiied)

= aquilibrium

Properties of Electrostatic Equilibrium
O Omnos In slaobrosiatio ssquillbrium
» The sleotrio feld | sksaye zoro Inslde the condwsior

= Eflskd on #he curfsos of oonduobor be ahways normal fo the
curfaos,

= and hat a magnifude of e, | Ehow ucing Gaucc'c law ]

= &l nat ohargats reclds on the curfsss of oonduobor (e, o net
oharge Inslde the body of & condusior).

* The sisobdo Neld ¢ sleo zaro Inclde any oavity within e
oonduohbaor. Fahy T

= Elscdric podential 1s the cams cear the whols gonduebor (Ch. 26)

The above properties ara valld ragardiass of the shaps
and the total charge of the conductors !

Potential Energy (Phy201 Review)

O Ch-8: path Independent work =+ consarvative Torce.
O a.9. Gravitatonal Force 12 a consarvative forca (Ch-13):
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= Gravitational Potential anergy:

- Grme i, path independent!
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* Elactric Forca: e
e I, L—_j":.:q1q:

B -k 85 | Poteatial Energy - '
- [ F i r




Electric Potential Energy

O Elsctric energy betwsen two polnt charges:

U = U-U,_ = K, 0,qi
= U Is 8 scalar quantity

= U=0 @ r= oo {convenlent conventlion) o
= U can be poaitive or nagative ;
« «- Datwaen [lka-aign charges 'Eh

= -> batwaan opposlta charges
81 unit: Jouls [J)

O Elsctric potential energy for systam of multiple
chargesichargs distributions:

U=Z af all combination of pairs.
Integral i continuaus distribution

-

Example: Three Charge system

O What Is the work required to asssmble the three
charge ayztem as shown? [q,=0,=9.~Q]
Answer: K, 30343 [see board)

O Quiz- what T =g~ butq=@7 ~+ =~ M
Angwer: -k Q3

Electric Potential Energy:
Charge In An Electric Field
O Chargs q |8 subjsct an slectric force In akctric Nald £

F=qE
O Work done by akactric forca:

W[ Feas—g[ Evds——av
|

aU=Lﬁ,-L:=-qf_|:fE-ds

imdependemnt of g

Electric Potential Difference

O Elgctric Potanttal Enargy: q In a Generic E. Fleld

AU -U, -U, - -quE ods=gAV

-
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sysTem energy st cource
3O Electric Potantial Differance
AU
g

AV =

= —[Eeds=7, -7,




Properties of Electric Potential Difference

O It |8 definad upon the fact that the electric force 12 a
congervative force.

O i |8 aesoclated to the source fleld only and la
Indegandant of teat charga_
O i has a unlt NG =volt (V)

3O it 1s commonly called as just Potential, but it s
meaningful only as potantial difference V-V,

O Usually 2 convenlent point (remote, sarth..) 12 chossan
s “ground® = AV=V-{V, S0) =V

3 It le a ecalar quantity. (Mo vecior operation necessanyl)

0 AU=qAY

a

Exercize 1: Potential In Uniform E. Field

In tive unifoiren sacbrio fiald chaowmn.
- Find E potsntial =t points: B,0,0,3 - Da 3
*  achargs +g ks placad aiE, S S [P I
what |5 the patential snsrgy Ug? (UWS0),, | | 18
= |ifa charge —g be ot B, what Ig U7 =0 Lc]
ﬂ F

*  a megeiive chergs -g 1c Inlbally st recd st @,
willl  mave to & or B7

= What bs the Hnetlo snengy whan § raachas A7

Exercise 2: E. Potential and Point Charges

O In the conflguration shown,
= Find the potentlal diffarance V-V,

Answar:
ViV = Kl QiTe-QiT,)
[Exarcize with your Ta)

Exercize 3: Cathode Ray Tube (CRT)

J Elscirons ars smitted with almoet zaro veloolty on plats ©,
wihat Ie the snargy par slsciron when they resch plats A7

Do with your T&)
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