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at /oof;vts Such as 1,23 s ﬁﬂe r-esuﬁ‘anf OF - -

-Fc’ela(s creodec Zhe fwo c.l'\&\rae..s ot these 7001?’\12. -
The olfrections &Of the resulfant nTensiTies 1
ﬁr‘van lod o(muau“/\ﬁ the t—ailrbyﬂy'\.g ot fhat faoﬁffi
ans Al\audf\ Ao QAN . _
. 7 E,

Fig-(e)

(i) ,C?._p.po.shiln Charged . ~Sheels ,
Jhe faa)‘férm :;F elacty e —fadd ~ Gy -9
Lires i, case o] o ‘

Qf;,’;osﬂ:‘.l,'eéf(%_ CJ\ar ed f)[afw
(96 amWfO ’ Cﬂ\/NM- or
5' showor - in glgure (F).

"It canbe Seen Lhat the

eleclrre , 3 Y Ay e

éﬂe/u.al% A/Oaaco( o She

tyn/'é(a/é& reﬁzén , u)Af"[@é :
/s Uneq, U / ' ./.S/JO'C eof {:fﬁ (F) o
Jocoords - Zhe “end,
S ))Uniform E Leclrie Fredol |
The }-eﬁ[on where The Zc}ld Ines Gre /:’C’“"G\W
and eq/u.mez( spaced | the same wumécr—‘fgﬁr |
Aines —fﬁaxys ;{DCr' Un:f aoAres ),‘(/;'*— ﬂ\df Fﬁﬁ‘tzn
cedd s sand o e the ¢J7u;'7£orm 7'Q4do
, -e ;ulg' Ad/s the same v‘w’@'ﬁrn'&@& and
olfreitfon . ‘ :
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. (b) . L\ion_,.*u-nifarm Fiedd or Fringing Ereld. .
v \'

The regen cohure  eledric Feld Lo ore mot..

eq Jon /Slbacecl -e  curved as '5/'5 (@)
amd 751"8’(0() or Towards The ends of F.o\raW
,P{aiz c,afaa&i?ar. Such /ﬁidd i Lhe r’%c]'r/am s
sal’ch 'tafoe MO — U LFEOr »wo . I Thes case
e/&(j::e‘c_ fnremrl;, //\QA 0&',{:1[ erent ’YMﬂYHGZZ(CZZ Md
lerection . 4 0
(6). Properties of Electric Freld Lines
. The eloche /D‘—fe_f_d Dhes Or("ai'nafe From
{ao,sfﬁ"ve charges ond end on megaliw d{aracs.
(b) The 'meﬁem'f o o 51'240( Lne Gd_ Qﬂaf ;’301"1{”
a-l"vas the dlérection oF the e &rjrf‘c ﬁ-rléd {°n'féns«°%
ot that {la'mf., : ‘ :
). The Ines ave cluser sodere the 4d o4
Ai?ovxa , Zhe Lines cre ‘F-ar’Uqu (}\/’Jar cohare
/tf\e. ,F('euv ,1;5 ok, ‘
(d-). ~No tooo jr;ﬁé’/l Cross ei.ac}\ CD-H'\.L\F \7':/1/(/03 1/01
bec&wsa E has on one olirecTton at Qm7/
61°\/€Y\ ifﬁo?mi—a -df the —Zn?\,oﬁ creoss £ could Aa ve
maore than «one olireclon | wohrch i3 .'an/bo»u"b().
roA veelor, *
(e).\';?’ e jn‘qu‘o{ farae, st .f'—rom Xhe
surface of o concluctor 'nOrmoxMU-

12.4 APPLicATIONS OF ELECTROSTATICS
- XEROGRAPHY (PHOTOCOPIER)

(). ImfroducTion ..
X erp ra/:ky b Talken From Lhe Greek word

i )

xerOS}
() . Definilion :-
The cop/;ﬁ faro cess b C.a«”la__o{ Xuaﬁm_/bkd.
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I

. Diagram . T4 ronesde ol .
() ..ﬂ.l?z.a.g_rmmx The 4o vaf) .cxﬁram.

0-76 PI’}OTDCDF‘J ?VWC‘A”‘;’)Q /5 {%/"V‘Qn doelow.

~ Lamp to be copied - fuce’down

» s ‘ MWR

Lam

Toner cartridge
containing black
oner dust )

Printed image

1
Puper on which the
S .= Heated rollers imuge is prinfed
. ;,‘;Ng;g'quicﬁ:’of‘pllql,o‘qu_vir_ug. The lamp transfers an image of the puge (o the drum,
<"which: leaves a-static chaige. The drym collects tomer dust and transfers it 10 the
“ paperithe toner is'meltéd onto the page!

). Princ.iplﬂ.e. O+ F"uﬂc"ﬁ;‘bnr'ng o

The heart b—F‘fmadxiné s o olrum wﬂ»:’cf'\j X
an  oduornin v oygmdu vcoo'ﬁ:o( (,u;fk o dayer
of  selemivm . Aliominium 15 O emce et Conduclor.
On  the OU&FJAQ#,\J; /gg&ﬂm'uvvv A dn :%sulai’)r
n the darle and becomes . or cohan
awfoseo( to ,!ZC(?H, Dl SN ga}wtoc.oﬂduabr.

S O resulf, lei oL fbos{"' fve chowrge L4
A/ﬁrﬁ«kﬂeol over Zhe 5&&.%«“um L b el vewmain
bhare o 10717 ot remams  in dark . Jf Zhe

- O(rum_ L4 Q—#/*DOSQO( to ﬁ«g?/'\’(’/ The @Zﬂdrom fmm
0\4umx?»/auﬂu IRASS i/’\r‘ouil\ Z"Ae\ Can 13167 Séﬁszun’u
ool 'Yxeujmﬁf'(je ﬁ\e 7003/‘?’7—%/42 ,cf\a e .

, JZF The OKrum,i o8 eyposed T an
mage. of the olocomment o, e CO7’D/.’€G{4 Ahe
daK and b’ﬁk‘f “Qreas of The ;c[acurmerﬂl fvroduqes
ssame o(arkam( Leoht Gireas on  the G(rum. TAe
dark areas retase the faos,"rr‘ve C}\arﬁe ) ,/0“},2(7/‘#

areas /Loe,cowve Cév\aﬁ/«cf&vﬁ r.e Lose. /ti\&"r

fao&’/?’:)a C‘J\arﬁe amel }Jea)'r)ncfh meuj?*aj . ‘
4 TAss M&/ oA /Oo_s/“_/PVE C_»Aa.rﬁe {.;’rl.dﬁe. 075
The clociumment reyams Dy")i Ihe - Sekemiumy
Sun‘:qce L Then A /S/a&o(aﬂ C/rgv, bolack powdzr

colled “ Toner /< 6/"ven a\ weyai«""yg ckarge‘
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,.61710_(.,...5/:):&0,\0(.,,-Qy_e,z:.. the  olrumn , cohere it Aleke tn
the faasﬁ?vq CJ'\MY‘?(&{ Oreas .

The Torer from The ij{rum, IS 'f_raﬂs-]:zrr-e.d on To
A Sheet of N

af:er on  whvd  the Adocoment [
t’)loe C,ofal'eo(_. \/“/614\7'&6{ {Drwssure roé(er's n#\em melt

t/we —to'ne_r ;n'tb /‘U\@ ,/.’w\/)cr 'to fDroduce ﬂ\e fcrrmanmf
z'r'n/:ressﬂon of fhcd&cuwﬂe‘n‘h

2 INKJ'E% PQ%NT‘E. RS

. Am frwka'e't fli'/'r‘\.Te: r's 79/):: OTC »Pr‘run'rcr UJ/)/'C-/'\
Uses elecdrfe chorge 1 i ‘,

r)/)cr‘a'{"l‘c:h .
Schemalic Dragrar :.
v

Inkjet printer: coabf [

Delleetion plates
clectrode

PR p—

Nozzle ¢f
printhzad

"npcr—J

_Instructions
‘from cOmputer )
An.inkjet printhead ejects u steady flow of ink droplets, The chiarging eivetrodes qre
usvd iy chargethe dropiets 11ar are not ne

eded on the paper. ehurged draplets are deflected
irto u gutter by the deflection planes. while uncharged droplets fly straight onto the papes

/’\/Or'kfnq S An wnkiect . rinler
'S

Stream of ink  when _ahuttln

orth  on the ser. The wik 3

j:na-u %Daaée bf;a/-faufm//? And ,//Jnmhs LA ;nfb
extremele;  Semadl O{r'ofbfeﬁ . Durineg arr Fﬁ«"@/{f,
ﬂ\z 0(1’.‘0/3[&_.5 f:a.u 'dﬁrou'ﬁ/\ Two ‘E{lﬂc?jr/“cm/ .

one f&ﬁCl\ar " e&fj_riao(ct‘. ~ A dl.«tkv.ﬁ ;'..S »
go&{ﬂmd?bn T)I_oj?.s = (&L -f/Da\r'a«ﬂ/.,t/l {Déaiﬁ C:\fa‘ciﬁr).
Wher he ,fqm‘hﬂwmo( moves  Over rkalons of

fAQ faa/wr ,u)/_’\!"c/%') are ’VLOf to J/_;e l.f\k&d :' J(‘Ac
cha rﬁ?n e,_éa-c'frcoda 25 /Zigf on CJI'/VLd 8(7/&5 the
ik droplels  al. et | charge . The lﬂ.g_;t'on
f;ﬁa'(‘és divert  such ¢ Aﬁrﬁed dm/y S inlb @

HTIP:// WWW.PNycIity.com

ededf; Lo /S;rmu
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. gf*ﬁ.__ﬁ_ﬂ_f,_ ond. n_thi Q_J_Q?/,,_ .suai\’ -Q/rora.s Are Wﬂf Aio_lg,.

to reach Ahe . ppaper . Whenever ik is to be /glac.e.o( B
on the paper ) ,Z‘A‘e Chargimn C@r\’f'rof, res pondin

t@ C@m{:ljfer 5 ,mf'n:. g /—'ﬁ ﬁ/ﬁ\(’ C_}\o\r " H\L«’ifj'r‘odz.
The uUncharged olroplets .FQ- sfrov t Yo A #he ’
ﬂf&cﬁ’or\ PZJ"@S ah/;( S'{Fékg the 8f3a/ﬁcr . uﬁ

ﬂy\k jec} {Dn"n'?Em con also «/'Jr‘od.uce, coloured

wfér‘es .

12.s ELEcTrRIC FLUX

- IY\T"OAUCT{.OT\ - The fér‘rk:) ‘{qu, 15 o Ladi;\ .
Loord  cuhich means = Flow”
When voe {b&zr_g’ an edomnent oF Area in an
eloctric —]C«’e_la( , Aome of the Lpnes 'Of force
f&ass Throogh . o '
2- CDC'FTN'H'OY\ Ve The mumber of edecddric -)'—f'a.(ld
dines ﬁaséﬁnﬁ /#xroug/\ o cetan elomert ©
Oirea pdr{vendxw&tr@y 25 Aowom g e
@Zux through  that ovea.
3. Exp(a'nac%bn s JF S u.suaffy Aencledd zby
" Greek Lotfer qb .
(en). Em'mple.':- Jr a cerlaoe area A s
Aad fﬁfﬁﬁlﬂc&“wgar'ﬁr ,U\g.', e,&Jr:"'c ,f./'a-[a/ 1!;’134
Then 4 Anes are as.s:'}wU '
Yy oJ }\ cf uﬁAz’«lé ZLArvu A
&\moU’Qr oreax B ot amothe , .
f@sfﬁ’on 2 Lines are -/Dcvj.w;sa. \
So Lhe Z&w ﬁ\mu(?/x area A
I 4— M)A/za ?/U;L Z%fv*ouﬁ/g
area B 28 2 fnspite o f The o PP AL
. ,,taclL that Grea A ard areads ™ »
Oif‘@;%uajl//cwf Thecr | | {,‘7(&)
,[Joslt'ons. Oire O&H:erfm shown 1w Fig(a).
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- (0). Buantitalitve Analysis - o
In order to 8,‘\/@ the cyuanﬁ‘faﬁ’ve ’mﬁﬂ.{ﬂl?’l? .t'o.)!/u,x,
o we /p‘r'rsf. 0&77/;)@ Vel‘chr'“»/"c. pumﬂ':ns:“"tt/ 1°r\f2r'm.$ ofzvu.(o{ [I;ud.
The mumber of de e .’Fz'e(/d '/f":?.\z.s 1203810 g ;U\.rfoun/\
A undd Orea »Ad&( {Derf?éndx“cuﬁﬂr' Lo he 7;&1&
«@i@s ot 4 .’;/.w"mf ;—'e_‘p:—es ent X’Ae elocli-re inlensilty
E OF the -F_('eu ok’ that 1’107»’\'[_-” y

Suppose ot o given spoint the wvalue E s
PP iven o of

4/\112 L Ths omeans Thalt L oivt 24 Orea wohich
A edd ferpcno&'dzuéar Ao the . o=
Fretd Lines ot Ahat 7f107ﬂ+ , ] E; dne.
Han <4 aeld ines e passing I

YEeP
\./-/(/IJJ”'

i‘Aro_,u A p& , a: Sheocon 1A vf:fa.(b)

-

@) - Maxfmum Flux , ~C : 4
7 I.F A Cevr:tat'ﬁ Orea (AP s % )
held per pendicdor Zo Zhe F9-( b, =

E,Zld?fc_ el ZI;IGJ B /#67’) YAQAS U &&le:{'c Z(‘éjd
Aines w::&”fﬁz?&s }fﬁr—ouﬁk ot

l\r v

As  we Raiowo.
No. of Fld s fpai3s xf/\mu&l« unid Orea
NAr A L4 = B
/\Jo.o; W Drncs /Jﬁ./;s ,ﬁarauﬁk ¢ erlaun area
o a Varma = EA
Tk iéaac gz n A case S R
: L = £A4, — —E—7 |
w-fz\Era A..L dzno'f’es TAat R ,
Orea £ held ﬁ‘zr/oancﬁfw&r‘ ~ Z’ w%
i to the @'&Jd Lines a4 Ahown — ‘
" ﬁq’ﬁur@ (o). —r
Fi9(l),—> —>

(i) Minimum Flux |
L Ihs case Orea A og ,/vla( }baraw /ﬁJ I/we,
ff’s«ﬂd dines - oA Lhown  ow /ﬁ%rﬁ - /\/OZM
L Al

jn:;e, Cross Theis arw/ Ao 6[1.1/1(. ﬁD Lt
[
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° o B . .‘ ] .
case wdd _be minimum ot i éf‘!‘l/e}ﬂ as

<7€_ - ::—E,éiﬁ_, = O
C/J-f”\ ere A ol cdte s ot A ,/HS

[ . .» |
. }\dd —{Da r&\wﬂ IO i/\@ 'Thﬁ,éd ﬂmeS ) -
as  Ahown ,{;“3 ure (>

' a— —
Giv). For Any. Orventolion +iq (dy
e this case orea o placed m Auch o way
that of makes an dnz{jk’e ‘@’ wudh The @dia’ Lines
As  sShown ™m r):-rua (e) I Thie case wr J\a\/i to
—F&\d e PrQ7'@¢‘tL°om a}t The Qrez z/dﬂuc}\ ! /’)er/bcndi._
wﬁar to the {1&(&( —'{?l:’\M, v
Projaci}or{ of A P&r}’l&wd/ic»d)ﬂr te £ =rAlsa.
As e know ' &) A
No. of eletfric ,j:(‘dd Lines ;(.mhmy,?; _____E___,, ' y

morw%d ﬂmmuﬁl\ und area = fom——b , -
So mo. 07. e[LJr!‘c - @:«fl/l _3(;)61/?31?\3———‘—"‘* ) WO e

£ ACaio — \i

,.U\rouak A Cos mr-w% = | X
e ke gl o Lhu case T \b
| | PN A
- CFg = EA Coscd AC'BSG
Usuao the g/&meﬁf of Orea Py V‘E}')y-c_'.en're_a{ foy
A veclor Qrez A wohose  ma nedude 24 ZQ/qufo
l‘f\e /Sur.]to\c,zL area A of Lha eﬁimay\‘{" omd ugl\mﬂ
Axrectian s aﬁcv\? noyrmat Jhe > ane Oren /—\ .
\7/\Lr'e,ror¢ é’/&(j}u"c_ -E@u% C£ ’ij;\rouﬁ/'\ _c2~ ,/‘Jajc/\
% Zw Aurface meTers cD,'p‘_ E ond A 24
C}; = E A Cos ?f;_: E.A

(/Jﬂ\e.f‘& @’ s Lhe Q/ﬂ? lo J/o(:jfﬁ,ugc_y) The ‘,Ft'eﬂo( L?ﬂu
and‘ ﬂ\e _rxl,orma_ﬂ Zo ,ﬂ\e fir‘éa.
Electrie Mo beweqg A seador ,/’JVLU{M# R %
Hcadar ,a(//uﬁnm_d.u L
(C—) Uﬂx ‘ M VS I u«/{x_)}" /:ls , /\/MLC— , .
AR :
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. 12,6 ELECTRIC FLux THRouGH A SURFACE

. éncrosing A CHARGE.
Comnsitder a.  closed Surjace " sko\Fe of & sphare of
radius ‘r’. Lt o —!/lovf«dL d\arﬁc g, /s P/ac_e' ot the
cenlre oF S here a3 shown .j‘-«’ﬁu_rc.

Jo cafw(ﬂil Zhe e ri'c. 'f: Jux
ﬂle_fior‘muéau f:“E.A s

ap /;M Ohon  yu riace  ores

4 Z(aj' For 1he veasor | the
Lol Aurface Orea. of Tha ’/&P}mng
13 ovided Nl (ﬂn’ sl fJﬁTCA«J
wlh Areas of ma ~ludas
AAL BA, AR, AA,, R
J_)I r-n’{% ver jﬁrﬁe}v each 1/'2\«1,2’?:/\ coovdd be o
F@a‘f’ edee it of drea. Dy weelo, Fovam ve clor
Oreas Ore AA, AA.L s AAJ) e, AAn 107

e ‘rection af each weclor avea 13 &[dﬂy

f}cr/—)endx'ouiar to «the wrre;'oowdf’nﬁ /’JOJEA .
\‘7,/xe JJZCJ‘;a‘c !‘;ﬂ €ris /"T{"&.s O(f «{L/\e c.ervr-z.s 0712 ve CIZ){

Oreas AA,, &R, , B8A3, . ... 8A,  oare
E;J Ea_az'féﬂ . .

So L:ud 0{71'1[?1&2 ..fﬂrmuﬂa &

&
=

£, aA , the

¢=?+§f+f+-—"" 'f'qe\'

e

OLY\O( avrea I/e_d'})r Qe  n The Same c&"recjl‘on ,

ovea vedor [s  zero

© - - o - Coe o
f: £ AR Gso + £, AA (oso+ By AACosot---- + £ AA G0,

@

gg = E,AA, -+ JE- A-Al e T T N EY\AA-(] o

D Lo /L/olucm‘UJ /fgf/'¥V\vn¢_fF¥7 ) oul Ahe /Suir;faaa_ af
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E, res }f)ccU'L/e ly )

L = £.4A, +E QA TE L AA - - - £ A,
-ﬂ’ can be seen —f,'—r-om the —P“ure f/\af (,&Cj;‘/'c:, /;\/en;s;‘@‘
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ota) ﬁ{'uyg M{,‘wﬁ /ﬂtr‘ouﬁ/\ the cdosed Surface (Sﬂure)
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) 3 Fku—a Zhe wx&gnlm of elecdre ' fér\cfthm.LQ.M“../.:E.____._“
‘ Same. i-e _.;.LE;,!:_;,,,::,, /E}_/ :/E}} == . ;"‘l%}: _ |
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_ | 4 -
Pwﬁl&-ﬁ these wvoalues on eq, @ . ,"‘Ke"
P = ELA + ELA, +EnAL = - --— = EAA,
e I3
= E (AR FAALF DA - - - — + DAL ‘

Ex< Totad 5[>}xam°<_ad Sukr'-f-O\C-C arﬁa).,
A A

i Are, ™
g
T = Z

FacT'ors Nooo a‘maa,}na Hat
a closed Surfoce S s
enceoércnq Ihe's 5/931\@’61 .

{
St can be Seen f—r‘om

{1‘3ure that Zhe flux‘ﬂwraui\
e closed Surface 'FS) i the - .

Same  as Maj 'U\r‘ougk Lhe 3 here. - 30-1:(' 28
concluded bhat Lotad O bhrough a  closed
surface oloes not oleysens Lypson © the shape or
ﬂw'rn&#‘t,/ - ar closed Sll.Af—i:QCﬂ. g '

I depends wppon cdhe cmediium Omd  the Charge
enclosed, o ’

2.7 Gauss's Law

- Staf'emg:nf;. ‘:Z/se {/px_ 'Uqroual\ amy c‘.la&ea_(

Surface 12 Lo Thmes the totou" charge enclosed
i < | d

2. £ mlgmad?on .. 34,L[3/oose ram'mf Charges

VsV, Y35 - - - = - -, Gp, Gre arkitrarid
déﬁfr-/"buf&a@ M an ar-lo'“Trart(‘j SM/Dea( cdosed
Surface .as shown  n rFflz?(Ar“&. D raw Apkm—e._
_ﬁ\rou.nd_.,_‘m&.and every faar}\'(-' akargc’, Auch Lhat
e 3d

I r—-facf_ QF ‘SFl\cra ,é:“c-’_s‘ wkally'&\'ﬁ .Sunf-ﬁkc.e_
S. gl:v\,CL., "e,(_z(];f‘e,, fﬂuk Xj\r‘atﬁ/\ a a!bs.eal_su,n,x«.m__
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- . _ Z\)
s L_hc(__e.,/o_md:nf_ ._.,.o.ﬁ_,f.;'tc." ._,,.__.Sf\a/ne. , Ao each [so:'nf" c;j—\a'r-ac_

_will_oct os independert source of Flo.
The eloctric f«/’ux 'U’\rouak S[:)i\t.r‘e, %, |
rs fven ky

.a= q/yE/
\Sjv'ml'(mrﬂy, 1‘:-5’5 clhar 5/’32\2!78.5
Nz

|

o8 ¢
B
>
N

® = B
éef(zcj}/‘c'.f:ﬁux :{;xmjf}hy ,C'/wrr,;u.f/l\ Ahe ¢ losed

Sukrface_ s

= PrParpr- - *‘7{;"

= 3
=%, %, 9% . Ty
- (%% 030 L g -
—_ -('S~ K(" 7_o-t¢J Cl,\a'r-c'fé 2C ﬁased toy fAe ciomo( -
o ¢ Sur.!:ace-
ﬁ = E’; X B
WAQ(‘C H =G+ G, + Gt - - P, _
’ = 7otat CL\clraf_ éredosed by clused
SMV'foxce.

12.8 _~APPLICATIONS  OF GAuUss’s LAw
Gauss ‘s lawo s opplied to Cz_z(’cula‘fl the

eloctire |'n'f'e_ﬁs/°1‘5 cAue to d;‘-vt.{lﬂ-r'a'f‘d' cJ\arac CGY\FI?UY‘G?TOM.

In all Auck cases omn f}r\aﬁl'r\(h“c,/ closed Surface X

consiclered  cohrch 1Rasses TV_‘krou;;A Zhe {am‘H‘ ol _which

H\e. 'ela_cfr/"c :‘n’f&ns:"f;{ s iZ; l’.?c' «si’,\/o\,/ua{“co('. ».77\/3 C[o,se_o/

Surface s Amocon as C&;a(JJ;..s((.ﬂlr'; Yurface .

o) [ﬂ"'t'n'si‘hd of Fre ld Inu"g(c.. o Mollow Ckargq_é
B Spkc rt; , &A{)pos& ‘Um‘mf’ X 'A(.)({o.()w (Zio'rx()/ud'/.f)qy 3{:&:13.

of radibs R /s Giver o 7%5:’7!’%»3 charge 4 &L,

v \
We worsh o Caa(cu[.a-d&. The r,e-"-—t‘t.ld( I“y\"l‘ci'r\st”tv -fl'rst Obt
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4 ~ - ) B » ' o [ | 1
o pemnt ._._.v,.JJ{_\__S.L?Q(E__._"..A_,tl\&.,.,,&P;"\LY‘.& )
. >
Neow: magine . . 5:;25:&;& . Of radius = TEue o -

R R to be thserfbad within
the Aolloco c_}\ar?ed sphzre_ as ‘
Shown i —F—fﬁbﬂr‘e . The Aurface
of RS slolmra s the Gaussian
Surface . Let gb be f/u;l ﬁwruu&.’f\
this closed surfoce . |
It can be seen n the ‘»F‘-f"b("'( ihat (‘Ac Cl'\ar*?e
enclosed Jo?/ The Gaussian  Surface ’s
-e 9 =0 _
APP(’U-«}\O Gauss ‘s laes
CE’. = %— e )
As e Ahave °
QE = E.A = O ’,
Suace  Area op  Gaussian Surpoce A = o
o £ = QO ’_
Thus The interfor of o -,Audaw d\ar?ed mﬁww
S/oi\erc s & f]:4°eld, free ,“@‘“‘3"”1' As o resudt,
any apparatis placed with v o metal enclosure
5T Shirelded ¥ from.\ edeckrie fields.
b) Eleclric Infensity Dve o an Dnfinite_Shed
of Charge. |
CO_"/\SI"O(QK.O.E._.A.;PQZ).C”.H.,:S._‘?\_QQ"& of \}\'Fll'nﬁ?: e.vLTe-th’ oan which
/aos:‘ﬁ‘ve.,.,...c;i.\a_r:.ﬁ_‘e_sw ~ Ore u—m'.t:.urwn%_ A Trbuled .
»Léri' Lhe " niForm _Aur~.Fa¢¢ e harge O(:mn"f«d /:s, .
O = Charge per Lnot Area
B .= Q/A |
oy . Q- — Aé]-umm
A Figli part of thi. et %ﬁ_ |
sheet s Sl’\Qup_Y\ M -j:( ureép ;? B
To calewlats the edictrrc B o
l'n'fensn"fud E at o loﬁmf P ’ gt
C—A’JS& to #\isl’\aﬁi , &nag-;'rm ‘

s

Lo

| 5 erd .
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. LL
_w__.-,,,_,_-,,.a,_..,,cla_sgat._ﬁmu.s.sﬁia__.zsur-facc " the Form oF

'nor-mai X

,,._,__‘Q:.____c.\,lf4:?\d.e.p.._.’,gass,..'ﬂg.,}\{'A,;mﬁ}}\ the sheet, whose one
.F(ai —Facc@v;{al?u fw?r\{" P. The eledrte Lihes of
force  Leave Zhe sheet rnarfmasu(;/ On hboth dhe
sides ndicaling  fhe olirection of E. The alecrre
t'n'f'c'r\sfrdf E.actk /Da;tra\f,(ef) tw Lhe curved Surface
of the cvﬁ:hd@r owd ot r/'ﬁl'\’(' a r\f}[g‘,sv f'a the
end. facesdirected ceua y From {he sheet,

For Co.ﬁcub\t:"mﬁ electree glut | wie  consitler  fhe
end »f-.e_\.c.i.s_w_s;.,sz.l,avfma arta. A ond  the  curved |
Aurface of  cylinder 4o Then totad plon s

o= ®R) (R, + R,

+ (£ A>3o |

= (& . A‘)g‘;1 +(E A)

31
= EAGHs o 4+ EACuSo + EA Cos9o
= EA  + EA

@ - 2EA G

wIhere A.,.,"5_'..:t[\e_.‘..m._sur‘-flo\Ce area 0{_‘ each .Fﬂad‘ Sur:faoz._
Acaora(&\a o Gaveses lavo

92& = A \K C_kar?fe enclused ‘o?f the edosed
; < €o : Aurfoce
‘E = —!—- 1S 62
' D . é—o 5 . *
rut \nﬁ Vmﬂue o_F &l +r<ym t:Zr,V([") A ac, .

B =f-vA ©}

Comlbar'r"na @?/ @ And Cﬁ}:') NQTC-S- |
‘ 2LEA = JE“ » G A [For o ncaaxﬁ'vdv C}‘\o‘r'v‘o(

| | . .‘:l'\‘e_ﬁ{’
g E = = E = f
‘ d_‘o 1E, - 2E, -
o ve = ".Farm : roiy oareefed
E = S . r': towards the $L\¢¢'(',
2LE,

A . . . ' .
there r s o Ue’HJL \/e.’,(‘JLZ:'r vioranal fc) iﬂ\e .S/-\eef‘
Arected  acoa Y -j-’-rom P
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e NS

: (). ELecTRIC INTENSITY BETWEEN
Tivo _OPPOSITELY CHARGED FARALLEL - .
PLATES -
guP)ooSe that Ttwe fsara.((d. (3(,,54 Cﬁasclv s[.':ac_nzo( mélal
Plare,s of Tn-}:fn-lf'e esdent . Se/.:aru't};d. Lfi?" Vacuumn Are,
‘C'-]"v&m OPFos,'Ta d\araw, +9r and -G, .

Uﬂd&r 'tt\c"_SP_ COY\O{rW’oy\s tl"l&"i ? .
C,,L\Q\rnec ) v {J((‘/_;.A'T.Ua\!iglt A . ™ -
s Oye eSSerli o > -
wﬂceﬂf—r&f’ed oN "Ur\e nmer o e e
surfaces of the plafes . The " —. -
f:'dd fn;m_s bd/’\fc,}\ @V‘l.aluh ote. ] - :
foT%) 7ao.sv'77've d\ay-—ae_s oy Vhe o) Pi B -
Y€ - face of one [)laTd , " 3 -
feraninote  on me‘:?aﬁ've charges | 4 . .
on the Sirney -]L'-ace. O.F The 0'“\13’1 g
1’)4@11 as  shown .F—i"a.(a)- e 'F"a.(a |
Thus Charae.s Gre ur\.f‘f,or-m ‘]U E |
diotrebored @n the 1hner * —> [—
Surfoce of the k}oladte o i,
.{:orw\ of sheet OF C/\arﬁu
of surface O,(em..“TU o}
~i-e E.=. _% A
where “A° s the owea. of .
the plafe and g /s Zhe ‘ *
C.L\arﬁ.c_. Qﬂ:,h_,,mf, Q.F ﬂ-(e e »—

r)laﬁs o 'F"V (Q
Jma?_z}ﬁe mnow ., A Gau s st durface in the
form. of a holloes box.  colth zfl I insrcle the fc,/’lf‘
melal plate. and B hottawm. i Space betouean The
,)Lafes s sho@n " Frrqure k). '

As the —F«e.lo(_.ﬂu;\e_s AT sargdlel to The sides 0[‘

the box cencept the Lt o r—"al«f" stdes .

There /is Mo {—ﬁux ﬁw'auaf'\ t‘.l”\a‘ ,&ff .slf‘al,e. OF The

box” becavse. there 1S mo .Fa"ql«:i insrde the rm.«_:'l}d.’/;(al_z'1
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. ,_.-._Jhu_i}:-_:_iut&_ei&cjr“ :A_MUQ_\CQ_L@L\ e QGauvssam

- Serfoace il be—actically through the ,-,(?p& face of
the box. r-e |
P = E.A - EAGsS = EA -®
e, . P o
Jhe C.J\arﬁe enclosed 5? Gaussian /,%utr‘.Fa.cit X3
SA by &p/a{.’dmxi Haussrs laco
' = o a Teted ckarcae enclosed

[

[

/ 3 .
B A @
By Com/:ar.f‘n,g, eq @ amd @&
EA = TA

o

ar £ = 6/& -
The  fredd 1'nTé_nsPTb‘~ Fs the somme ot all {Dai‘v’\t befiocen
the Plod‘es. The  irection aF (fe .fl/‘dd 1S From +ve
to —ve P(”‘TC'S because A rund +ve C}\O\ra‘& G\Y‘le\er¢
betiocen the r@fﬂd_&s - cuowld be ye_lracl&o( .{Lrowx +ve
ond  attracted t rnaaaftt'vez lv;(ofe and  ARese }f—art.es
Ore  n the <am e irecton . ’

LA veclor Forn ' » E F.
N SR S

, : +
E = Z/\ﬁ + Y6

MAEPC ;\’ I; A Unzf Vf,CjOr‘ O(A‘f‘ﬁCfVQOt {.r*()m PD.S/'?I?Z to
fnagoxa"ve f)éaiz
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| /2.9 ELEcTRIc POTENTIAL

L PorenriaL DiFreRENCE |
v (). Pﬂ'_hﬂﬂ\_ : The pdlenlial dA'TI‘ertﬂct between
Teoo rsoﬁ’\fé ’s de,fy'ned as Ihe (,«.Johr_ k‘ éio'r\c |°Y\ e vr-n(d A
und /305/"7‘/"\/5 c,/-»ar-ae -,CroM one /'Ja/'r\i‘f to the other st
ededhirc Freld cohrle kee]:frwﬁ The C}\arac e e‘_yul'[,“or/'um.
Q_\: The chance in Po?'enf:"o«l ﬂncray pcr Untt
‘/Dos:“ff‘we charge  betiveen the fivo ,-.mafn,f"_x. fs called
porenﬁ'af O(A'.'C?ECFQY\CE .
(b) . Explonation :- . o
Consider o 70¢zs;‘T/°ve chmaL G whieh s allpwed
to move 1n ay edoctne .flf'eid {Aroduced befeoden  Tiuo
opfbosﬁral_v- (‘J\arﬁ,&d faarau,e/ /sl_aﬁ% :

as  showov 1 7&1‘8“’"3 .

The Pos,-;;.ve Cl\arae. ortl +} + [+ +|+l+ + | + B
move  from piﬁfe./\% to A 4 L :
and woill gauh K.E A A AN A A
&t 5 to ke moved Sy IT ,

from A B an %

exdernal force 15 needed = N S - e e N N -
5 omake the charge maove , .F.‘ (a)

aﬁa:?\sf the. eleclrrc Freldand 84{;;1 PE. When the <harge
s moved. from Ato® , fot O he wmoved b?f !Ae:,—;-fha
ehddrostaltic egioclebrrum i-e (t woves it Uniform
\/ei’bu‘(td. N _Conai."ﬁ‘@n coudd he achieved ‘DU a\PPJyu;\y ‘
a force E' equal amnd 0/7:0;77&
to Yo £ ot ee\/Zﬂy_/[?ofni' A ong B
itz ,oa;é/\ as Shown 1n fﬂfﬁ (k).
As e /l'nou.') /f'Aaf /'f/ut’, edork
olone aﬁaﬁqsf The nalural _
tremd (4 kwown as ID,;E) ’
o The wiork dove ky the exterval _ % E
,'Carm &ﬁarumf the edecdvie -7Lf"e¢a(A‘-' ==l =
nereases elocliical POEwEZL/QV\Zrﬁx/ ;.. (b
) 'Uwe charge that ¢ ed 0 a

oF g as 1S gV . » ‘

e -+

‘_n+

¥ T‘—T‘T‘l
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_ LN\N)
— _Let W;m. be the work. done _v,_b% tA;-.For ce In CﬁrrUl‘hg t}\ﬁ
- pesitive _charge G from A o B while keepiing he charpe

mn egihithrtumy. The c_l«aw@e in T3 pofential energy
AU = Wap

or Up - Uy = I Aé, @

there Up and Up' ave lhe {Do'/'cnf]'(;»( 4“"1(»’8!'(!5 o faa;n'/I

A and 3 W&ch_&'t/ci%l, .

AcLOra(f;w? to O(Lffm'-nbn it /amf.)ﬂc"ls 'U’\(Aff

9 s, 7,

Us _ Ua _ &Y _ I/Y-{\_p:

Yo W Y %o

AV = Vrb — VA - QL/ - IM‘RB

where Va and V@ ore deffcx?:éeo( elﬂdij:/qc Po'fcrwh‘a(.s afpa-m{'A
ond B r-z:s/:ccﬁ'vel;j. '

I- e , :
Ay = Wae (AU — @
T\,

E&c)‘?/"c /Dore,qh':\f Q.Y\'Qfﬁﬁ dif,ffep/&ﬂce and eﬁﬂcfr‘l'c
Po’fenf?aﬁ O(A'.):f‘&rﬁhCCf hetiveen the /DO;NLS A omnd X Are
reloted as ‘

So ,

AUN= G, DY = WNapy @
Chonge Wn P E = C}\arﬁc. x Potentral o&.;rferehcg, '
'(c)U'n"t of Potenhal Ditferevce . - ‘
The SIiumd of polenlial difference rs voet.
From ‘eq . (&) I Yolt = ;?“[.«%}(—%yb or 1V = 'll—?
YOoLT :» “A Polenfial difference a;{"hno-ne voltk exiats
" befoeen Thwo poins i work dene Tn moviag
‘ ‘ und 7005/"7776 C./\.‘arae from One /.Jaf;w{’ fa_otf\Lr}by
; . keer):’n? the Céarzyc in s elactro stalic egxur'@'é)n'wn/
: s One dbuﬁ. v - ‘
2 LLECTRIC POTENTIAL. QR
- ABsoLure ELECTRIC RPore~nT/AL
B define  eldne pofertial ok o romt in an elidrre
ff'ela( , we select @ reference f/oof}wf o woheh e
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) (lss/og.n - 5._&..(0,, &Q.cfrr"apf)ﬁﬂ#(}{ . \’/":/WE /30/;’{‘ /:5 g&up\!la__ .

taken ot inginily. (Outsicle The freld).
@,_»Dc.p.'nﬂ?on i- “The work dove in gnow'n

a  und /Ja&'ﬁ've‘

C_J\arae_ .-FYOW\- ;-nfl‘;m‘% to 'Ur\axt r;sjo/‘r\f A a:"mt ‘ﬂﬁe
e loctric f«'a@o{ keer:..'na the c.luj_rasifa

(b). Man‘tkema\'h‘wl(.ai_ From eq. &

P

¥4 eci/,u/'j ‘u'br—fu;v,

AV = \/@ —- VA = "Y%A;_
If e take A ot |°n1‘—t°r\‘;'1'z/ j e
o -V, = Yhe
, ' Y.
W,
As Vo =0 = Vi, = 74_‘;’_ .
Dn %?eﬂ@,r,aﬁ , , _a

JE s tohke moted that? poletinl atr o pant s
sl /Da_fer\flaﬁ ouff erence befwe,en the po‘t’e.nﬁ}’c«e( od
that fw/'nlL _and faoTéﬂﬁh( ot ;}\f—:}w"hd.
Both  pdertied and ,7oa7en?7'af diferences Qre
scelar L guuacTelres  doecause dooth  Work ond
charges _are scalars. S
3. ELECTRIC FIELD “As [PorenriAL GRADIENT
_Let us  comsider fwe a_/ﬂzq;:"fa.(:d charged -pﬁ.“
The electree imfensily E i constant hetween the
[’Jtﬂ‘fls . The. polextial olifference betwean A and B

5 g»l‘tfan /oy
V

#

MVas

AV = Vi' Va = "'ZI}; ATF
A.fﬁ — — e .
= Fod = F'q(&ufgo ;
Fag = =Y Ed o d’ ¥
S The —ve s/‘aﬂ s meeded because ‘
F omust be applied oppesi'le T dpE far v L=
u/‘['érr' ...AV — -—Q/ Ed )
R T
or
E = — &V

Ir the Pﬂa‘fes A ond B Qre separm"ecl loa; t"nfu"n‘i'fcsi'mally
smald  Aistance Ay L Lhen aq,@ can be writen as
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v L O

AL OCA

the manifmum wvelve ap the role ar ﬁJ’\ﬁY‘gﬁ of
Pof’enf{‘al colth respecf to L?L,h/::{.’ﬁtcc ment  hecause

the charge *Aaé loeer -'yrmvﬁd. t:)\»(-«‘..')'r'\ca o e dd Line
aflowg M.J/\I’C./’) ‘-‘f'l'ae' G(I‘J(Z\rwce: lge’fuuaer\ '{“L\c r')(a\”/u

55 oinimury . JE 3 lenown A /Jc:f"emf'«"algrv\wanf,
TAvus E = - E’rmD(Ah\"\'( af {:9af'z-rwu'a¢. ‘

or - £ = -.ﬁmo(. v

The megdltve  sign moicales that - the ~olirection of
E 75 0\207\(7 ‘ﬁje OQc_re.a.sﬁqa ‘roolr?'n-n'otﬂ. ]
(i-e po‘fer\fo‘aj ifn,crmses n o okrecltion Olgloo.sffé

1o

de" ). ;
4 ELECTRIC POTENTIAL. AT A PoinT

DUE 70 A PonNt CHARGE
Consider an elechre ,F(’e,LoL 4

E duve o o foafn{.‘cﬂxarya
+9 - U/ OPO(QH to
dertve on ex_laressfbn
.{—or the /:w’fu\ﬁ'aé ot <
. cerlam f)o;r\'(' 11 The
gibld o o [osiTive /
C’J‘aﬂﬁ& s * moved ‘
1Crom t'r\fv'm'{'d to that /’;hrj;r((" L
imd kea’.{or};g L i ﬁ?.lz/’l./("{’%‘nlﬂl,lm‘;o
Svnce electric /nnf?zvm"y Vianr "8 a“m\m'rep«d chs the Sq/uare
DIC distance ,From the charge (, e. £ "“""lr'f'z:l ,‘u(' cloes vot
remain Constant . So toke Two [Jc‘);r{l‘s A and B -
Fr\f\“nt&sfmaﬂiq cleelo eoch ether | So that £ remams
admost  conslart betioeer thean . Jhe didlance of
Po:"n{s A ard 6 From g4 are 1 ard  rp rz_s/jzctveld.
The dSlomes oF fmz“o(fwfn“l’" of space iferval between
A arnd B (:s'r)-f-r-mn G - i '
As From aﬁﬁu\ re

Ay = Y

B —Ta @

Http://www.phycity.com
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The ol .feaz.;)NfT.lb;tuaggn A and [ /s 8/'V'¢.n s

Y = a + 3 :
2

The maﬁ-ru’?ba(e 0{: e_[Ldllr,t,,‘ mt"m!.l (U cJL‘f U\;S ,oalml“ 14
- I l—.‘k‘.
As the 'oo?n'ts A of ?3: Gre very c;ﬁusa ‘U'u:r»
Y_ B . .

VZ\ = 'fé =
oﬂ- Y"L_—'_ r.r = ; )};
Usfna Ihs vadue v obove ’c’.q/ucﬂ?“on,
E = _ a_
AKX E YA Yp
As  we kmors That
AV = — E Ay

J;c a vl ﬁaszz_ve ckargt (s ynoved from B to A,
the work olone 1s egruad to tAe paf(nﬁal oa;;.f,erc.nce
L{WQCY\ LA ana( 6

- e S \2‘..— \g IR — R E()’ - r,'&)

Vfc\ V=E<\;5,-A\

Puff‘na Vau’ue 57[ E\ From eq- QO to above .

) : Y ((m-m"
%% =g (B2

47('&.”. A

Vi -v, = X, ( AL J
- axe, L a B

%o catestate  absotute potential or {wm‘m ot A’
7’50';’»{'@ s o ssumed to e mf:’h: pa;n{‘ So
that \6 = O and //\eﬂfe

'::.——l-._....__,...._l_..__ = O

/
e Lo T T e0 -

LR b i
The 3cngr ex{:re,s_ston For cede mc_ /’oofén A
Vi at & distance v’ From gr 1

Vi = fkl

Http://www.phycity.com
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. EM‘n'?Plb 22,3 Two 0/:/90.:1'/2 ./Oa/'nf' .cJ\arﬁu
eoch of magmitude g are sa/Dara\on(.by o
dstance 2ol . Whal 7s the electrie 7oa7erdi‘a/ ot
o fwl'n‘(' P rrmo( way b‘d‘kua‘n '{‘qu P

SoloTeon s e e
The aeﬂeral ex}ore.u('br\ 5 g _b
for electrrie /°°‘fe ~fral +v P il
‘l‘ . + . N .‘,..m v e S —— S — ._.,).
at o poirt s 2
N 4
ARE, ¥

The elechic /'Do'fz rhal of ,r:)( P oue to 4 g s
+ ‘
Vi L &

=t

4%E, ol

The electrie paﬁnﬁ‘a( at 7:'5-/) olut to -9 45
» V = __'____..C—ﬂ_/_} — i ﬁc
4rE, oL B 4KE, A
The e,Lchr?'c, fboféﬂrtb\( au( Ve ()(ue To 0/:/905’12‘1.
c,l«arﬁe,s_ s
-+ —
’ V = Vo V
N =
- Tl4ame, %’ ARE. O
W = Hero

12.00.¢ ELecTro~n VoLT

As we kmow that  when o '-/’D(lr’.h'clc. of Cfmrac_ qr
moves frowm. o;nf‘ ‘A0 oith potentiad Va to «
point & ok f:d'emﬁ’a/ Vo , ke e,,'m?r\v elidroslatic
aa}/url,(/ow'um, Lhe c_karwyc th oo exliol tnergy of
H'\L Part'c& {..5 -
AU = 4 (Vg-Va) = G AV
When Zhis fm;—'&'c(c /s chJva.A: -’l»r"'d.-t“.{y “% the
elechric ;Fl’c(d( ’ then mo emdcr'wa(’ .-lic)r'ﬂc.%ﬂc'f.—! aon
the ‘I‘“"'?It to  mactlai Eé}/‘u/'A'L)r‘fu»rw .

Http://www.phycity.com
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then . w:fl.{,.'xxm.\/L__.Fv:a.m o pam( of /in'g}ncf [Dé'fcrih'a(

Va2 to a ,fﬁom{' o o doesey f’atﬂmj\ifal a . which
8,—m_a&4a(€y ncreases s \/alou:t?. S i Thid case
Cfs ckav\ﬁ{ wm RE appears n-the form of cl\angc

m K.E . J',/\crcforc CKC'C<9r(J(l;‘\€;‘, to ,&uu of_
Comservalion of enargy ‘ '

AU = AakEeE = grav
Iy the Iwr'.’?cl.'. under .wﬂsi‘a’\arc{f"a‘mﬁ s electron  then
AKE = e AV = (Lexip'fc)aAv
Let AV = vt | hence :
AKE = (rexig'Te)x (1 vett)
= e x16" (Cxv)
AKE = rexd' Toule

The amount of energy  egual To /'éx/c;""J“ ’s
called  pne eleclron - vott and (s olenoted kv
le Vv, ’ ) -

Definilion s- *The amount of \energy  Acquireds o
Jost by an. elecdron as U fronsverses o poii‘(jyfihl
olifference of oOne voot.” " |

Thus ' RPN

- le V = “/.eéx|in J

Exam’ph 2.4, A /::ar"?c_lc. c_p\r'r!dl'nﬂ o C.l\arac af
e folls U'wv‘oualf\ o peolenliol dippererce of 3.0V.
Colculate the energy acquived b(y Pat
So luTCon $- ’

W»:Ze, ‘ > OV =3 o0V
TAe &ﬂ&ray acq/ufrco( Jo?/ ﬂ\c _ aPar#C.&. /:S

A KE = 9 Ay = (2. e)(3.0 V)‘; é.0ey

As we  Ahave le V' & ). ékxlé_/’»r
AKE = Gox -eng?T
Encrgy Hequired by the = 4o 5T
foarﬂ'cb_ , Anseder
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A2 A ComMPaRISON BETWEEN

. ELECTRIC  AND  GRAVITATIoNAL
ELECTRIC Force e AT 10
te The elechrc Force ketween| 1= Fhe 9mw"@?€‘a
Towo ;,Aargcg s

the fuse pm’m{' masses /s

F -t _ %% F o= Gmms
47E, r
- Fhis shews that TS Ahows  Ahat
F &K %Y. | F oo m, v
and  F o ')_,_ and  F A—L':-;:
L. The edlecdrrc constart| 2. The 9rmwfmﬁomﬂ constt .
has a value has a valoe _
K= 4A— = grioNmC" G = e.(,?mé"/\/m’ka'z
4%e, :
3. The eledrostatie —forc_e' 2. The gr‘aw'(aﬁ'ana/ foree
covld be affracteve or A mw(g altvacteve
repulsive. . ,
4. Elcde Foree /s mediume &. The grﬂiw'ﬁ&ffmf\o\/ forece
de_/acrwdwy\f: ond con bhe doed not ﬂ[l./nr\d on the
shrelded

9+ e.:;(,«.’ v,
5. rhe f” ravvilals onat ,Fv ree.
’soalso a Caﬂur\/aﬁW

‘F" ree..

b~ TAA foree /3 cueak Aas
Cowx/‘:}ﬂr‘cd % Lhe elecdric

,fo ree.

§. The electrostatie Force

s o Conservallve Force

12.12 CHARGE ON Av _ ELECTRON

; - MILLIKAN ‘S METHOD
I- Iﬂ'*roclucrdon t= In 1909 R.A tMrllikan devsed

o tecfan,‘c}/ue That resulted  in ‘/’ahz;gc;he. meas uremevit

_OF the CAarac on An ghﬁmr‘ .
2. Diagrawe 1= A schemabic dA'aara m  OF the
M!'Lb.ﬂan oil dm/v €7L/’>¢fl°'ﬂ)£ﬂ" 3 Shown ff'&*-
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—C .o ug:’,'j % A
P M + &
5 W' - +’l»/ H ‘i\\ ; "y
— 5l 6 oW y
L m |‘ yi J: ™ ,
P S < :LA

3- Co-ns'f'rUc'tion andl. Nar}ﬂ'r\i. ‘

7o parallel fla.ﬁ/i PP are {J(M..ed tnside aconlatner C
to avoid cbslurbance dut o eur  currents. Ghe .se./aamfrbn
between The 19&7?5 s d . The L{/‘.:/dcr /J&II(« P’ has o
small hole # as Shown Fpure. A Vall“a,gc /%
0‘/),)/410{ to the féajl'/i dut To  which the eleche Zcud
between the platis i /sc.tu,"a. The magnilidse of “&U
valoe s £ o % : :
Amn afom/'dc'r A 4 c/uj \ for ﬂ/bmw'ng ol 0/*‘0/94
mlo  the conlaimer Tkrough A ﬁ'rlc);ja(: . The od
._alror: ?ef'.s C/\djg hecause af ‘A,Ir-‘{'cﬁ,'&m hatiween walls
oF ‘OLTo'm/dar' an o cn/r'o/'n,.s. These od drw/m dre
very Small, oand:-are &a:.fuwéll(?/ m  the form of st
Some of these o/ro,o_s f/\a,a/oan to soass t’/\mugl\ Ahe

hole 'n e vpper -fa(aCfZ. The f%ﬂ\ of molion of..
these olrops. con be carefully observed b means
of il omirnedcon '—/’Jr-oduc.ez(:v( »/c:(y Seurce Qfr ,&ahf' s’
Focussed by a ders L and o fm:&rosco/ac M.
9. TF\coE# , ' : '

A gl'nn O(r'o[)ld' J:;cfweev\ the Twe f(afm + E_-.:.GVE
Could be suspended in alr ir the
?rw/f(’aﬁor» force F?_—; mg Qo ;:'ff?\ﬁ on the * Ot o(ra/>
drof&l" I/ &?/ua(,/ to the ediclire -fa ree

E = Cl/E as SAou)n ‘1'7\ ~r~fa»4re~. (b). Fﬁ: w

. . — v §
The £ canbe ao(d'usfeo( c_cyuu.l’ ('o? éz/ ' ."."M?
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by odusting the vollage (e E= V)
In this  case Fe = R .

., o Q/E =. M
j;: V s the value Of p-d. between the P(a'/?_g Fo
this 5&1‘(‘1}\? , then oabove eqrualion Can be coriffen ad

cp_zf = mg
Or 4 = M?d
4 z 0]

Dedermination af +he mass -
In crd.v.r'to O(Jer'm‘mc /H'\e mMass 'n’) 6f ’H')c G/m/:!(ef
" the c,l_u‘fn'c, -fl:'cld between the './:olag?"u s Sw/‘l‘clﬂcd Off.
Jhe O/ropéu‘ Folls uncle-the celivon of ?ho\w‘ry-f‘/\raual
adr, It allains Terenvial /s/:e..e,d Ve admost at  Uhe
mstant  the electre Freld isvseofehed ofF. dhs
Terminal speed Ve 13 Slleramined ./o%/ ﬁr?nha the
faU of the c(ropbf OVEr X measureo oldlamce.,
Sinee the ora force. F oue to an-
O\Cﬁ'nﬂ upan the dmfallf , dhen U
S Fauu'n? wth Co'n_st_amf Termimal /
speed (5 eg el G i coeight. 0rl lroy
Py u,s|§n7 Stoke s Lo ,
Feorx77ry, = mg “u?) W= mg
wl\grc r /s ﬁ‘,e rodirus oF the (’jro/D ond
7 7s.the Coefricient of v/'.ac.osl‘rv or adr.
Jf Fis the o{ems:‘TU of The O(mf.’(zf , then
mass - =  volume x O(CY"JI‘Z-U
m = iﬂ"rsf
U&l;’\g hs volye of muai}a equdton &)
i :%.ﬂfrgJ??:: 6577’7'"x@'

or oyt 17
| 219
‘67 knou-?,ﬁa? the walue or v from okeve eguolion,

the »ass m canbe cofculnled Jov u/w'«u? eg, @

Fu ‘Wyr\
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This valve o o s subitrtuled eq @O , we
%c(‘ 'Uwc value af. :clj\"é\_gﬁc 4 on the O(ru,;lcf',

5. Q_-p_g{g__sfgn_,;_ Millikan mzasured the CJ\?U'?C ”
on many alrofls and {lau‘hd‘tkaﬁt each C‘J\artae. wias
on "l.nt—éﬁraj, muéﬁ' le af minimum  value oF C-/\anarc

egrund to e xio'lc. Me X'L/\t;rbf-cgrc, conc lucled
| s The charge

V) MM,  wwloe o ot - _J\n —l
B LR SRR S £ £ A ST (Ll vr "\.")b ‘w-i WNr UL.

on an eledvon .

Example :2j2.5  In Millikan o/l olvep experimen
an ol clrap _mass ‘I.?x/()—'r/«(ﬂi 13 balanceal . andl
held sTatL'onqry by the clectre .flz'e(o( between Tive
po«mlltf oy Jf the pranﬁb\(_, d«:{-—fﬁ.\"&ﬂc‘.& betwean
the P[aj‘q s ZS5o0 VvV and the x/aow'ny' -»‘aa?"wun' 'H’\"-m
s 5.0 mom, calewlate the chacge 'on the droplet,
Assume g =498 ’7””3?_ - l

Solutons. o
Mass or the th(nO/’J wme= 9810 ka

Patertial difperences Ve -7Cav
star_l}.a belieen I-/)(A'/'ﬁ.s w O = S'.O'mm:v 5'.0&15?11

] Us;'na 'Uwe‘ eq/ua[&’on . ¥ _ | B

L Mgt
Y =

) ~15 -2 -3

o 7do v
J‘V = 3.2x10 C
NOTE Vo lt _ mewlon -
" mdlre —  Covlomb
' Proo L.MH.s =  voll
e wd
As &LV = M—%} l-e f veed o 32V /CaulomL
L_H’S _ jOUIL.....A._..E___. o Y’("q‘(b”'\mh
: ‘ T Coulombl . vatre T Couvlowmb xmutre
» = QAH-,S.‘ o
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SRY)

123 CAPA

- s@?_-f_".tﬁaﬁ?.ﬂ‘zn,._:tﬂ_.a(:z.w'c.a, trecl for _s’t'om'ng._.,,..__., e
eleckric c}w}urac s called a. c‘.m,f:acx‘tar or
condenser .

2. ConsGuctlion ;-

A sm,o&, V;{‘mral(a( folaﬂ.
Cafsacubr Con sn'.s'{l of

- fio conducting f/:lof?es
SLImaroJ‘co! ’L"U Vacuum Y
XY or a,-nv alhar msulator W , "
called Q&thjr-l'c. : |
When  Zhe p[a?‘m of ? "’{ & l" """""
such a Ca/oacl]‘?)r Ore E ]"l
C-ovmecf'ed to o Jcamrv t l y !“I =
OF VOCta&ve Vwtts | % )
f)roofuc‘.c.s o -/%:fivm'a/ A Cffarevi e f,]/" V' voll l:ng'f"WCQn
the Two p‘faf'éé . The balle W prlaces o« harge -+ &
on the ;f:'ém“ wohich A3\ e led  octh ‘LZ.I /;)04/’7/':@
{—&f'rnr.r\aj ond o charge .-& ov 1he alhar «/’J/afé,

conmnected to ifs 'maaaﬂi‘va Terrmmal, w
\/f' ’s ekfcn'-meﬂf'{[y a’Escrvu‘X ﬂmf [ T % d&f‘gc &
<tored /og a Ca.f’-’ac;.:fzr ,s a;t\(l.'r'~ec./'44(/ pmpor’f:‘cwx! to
the POTQ»*\#&! 0&:/T‘ferenor befioenrn The fﬁl(ﬁ”m .

r-e

e ey
H
H
H

AN
S

€l x Vv Far 6L o= OV
or ! o C gﬂ’vr
there C /s i,‘fyc conslant of prv/mrff‘aha EC&J callef
C_a/wdfzin,cc of the capaccldr .
4- Capacilance R
; | Jtis a measvre o The ﬁlfmr'ﬂl:q; &3 cmyﬂaci&r Lo
slore charge. |
 (@)- Defmnibion s- The amount af tha rge  on
one {J&u‘i ne czssar-rp/ to ""EJM.:‘-M, “/'\e. /—pa'fantCaL qL‘
tl\dj faldl(i "/oﬁ ane W(’i LM:C’L e .5;/'):.’:&# r‘o ’Zf/m_
AThar s called cfm/ixflcat,”'{xil e m]:’ c:m/ﬁmm'l‘ir* .
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N

(b). Unit .. Jhe. S.[,,am:f‘af tZLI/BaLL'f'ance: IS
Farad (F) a.,CTer Zhe fﬂylﬁtA sclenlitt Faradﬂd.
Foroad. s- The Ca/va(.fﬁ'flﬂcd af  a Cca/bau:br /3
one farad if  a c/\ar'?c af e c&ulawb,?fwP
to one of the plales o o paralld plate oot
froa[uccs o fOoTén&'aj; dc.'/:ftrence. af One volt

‘be_‘t'u).e_cn ﬂ\e_m .

As C= & N
So IFamo(v = Cﬂi{;‘*)jy\jh, “r IF e =
Sts 5ub,rmu£t¢"f>la iR é”'arj-a grven helow
l micro- farad & | §UF = 154 F.
| ppico -~ farad = | pF o gt F.
(C). Facfc_)r.s 3. Cafadfbwc.r: @%Q.facr\d4 w/:mm
U). Geomelry of the plafes |
{.}‘\C /'slaiﬁd .

U). the omecium Joetevean
¢iir) - Se,’mmtfon betwean laty |

C NG E (I8 A ARALLEL
- PATE  CAPAciTOR |
Comstder o farasl.&i ﬂlal‘l? coyoac-fl’br Cams::sﬁt'*\g
of Two plane méial plales, each of area A ,
_Separoled Jo?/ a diftance d' as  Shown 1n Figure,
The cdislonce Al small Sw X‘/\af the electhre -Fl'e:éa(

£ belioeern, JLhe faéa'f?.i /3 vritorm  and Cﬂ’r\fll;\td '
aj-ma.st‘ e,r\'h;c% n ﬂ\e_ rtﬂ’l:zmﬂéchfdcgn ﬂ\c '/oén.'f?.x.
Case (a)." When arr or Veecuum les o polalés

Let intTeally the mediom bdiicen The palales
Ip @ is the c./\argc on Lthe

be alr or Vaecuum .

A aabr and Vs T‘/ﬁc: fcm'fenﬁ'a/ Oé«'ff_ﬁra e
beteoeenr the 1&0 ron dled % lolés tian
c - ¥ ‘ 0)
Vac — v ;

Vhe wmagnitude of electrc .;'pw'finfx/“fi.l- £ related with

the cdotance o’ as . i
=Y B

~/:ria”/¢s of drea A

-— -

As & 7 the charge on%ithr o the
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the surface, _.Clr\a-r:ﬂcz denal (U ‘-’-F c.‘..}mr“ﬂﬁ n H’tﬂ 73(412,
i 5 - & '

CAsS we kmow that e lectme f‘m"‘lemrf}/ belween fwe
0{3/0051' fg/y ckargea( p[aﬂ:& id f}}rl”wn ag
) E ﬁﬂ . \

Riting the valie 5 5%om @ T @

-----

= ae, @ [:

%fﬁ'ma this valve in g @) [
a -V
A€, oh.

Vo= &d

Ad,

Ual'na Tthis valoe eqs ()

et |

: YyvYy Y|

DA,
e, = o o

mmmmmm

N T

When an ;hsué:&ﬁ’na md«'um. @ .. i ey o
of relatlve fwm:'&'w'td £,

is flae_ed boetiseer, 1he 7:»/4&4 .
Then PoTcnt«'aJ Q(A.f; erevic.e,
befoeen the > lanles S
reduced out to clecrease

" ., o A by
n elecdne ,mTéﬂsu‘('d R L AP
In  Zha Calse . \ o]
vt i ,
s pLT— v

C

'med.

e .

——

&
_V./

The elechve inlensily E hahween Lhe PlaBs for the
same  Amount of cl«arang I3

E/:: -é_— =2 : -—Q—’——--« (R r 6'2
6\—- A&g-ﬁy* . ﬁ‘ “ xméb

The mews .fJoTuttaj 00.”' erevmed Jﬁ_émww ' X1

Http://www.phycity.com



Chapter 12:Electrostatics

Please visit us at http://www.phycity.com HSSCI
Vg ’ Q’ d ' | 3 9
V.o = = =
£ d Y | .‘
So Qa_-pa_c_—l'i.hmc.w_ﬁgwma.s -
Cmcd, = ..é?_ e Gz_ﬁf:.é..r
. v’ : & o +
) As—a &,'- ) . '
C"‘,_‘."" = o ‘ | . @

- or QCMML = &, Cva' ) ! .
This Ahows Lhat a.o&/ba.c:ﬁ‘ahu of ,m/mmr 13
enhanced ( :hcrca.seat) 5«0/ Ahe - foctor &-v’j;
£, = med. :
Cva

' :«‘ raductie
Def. of Dicletrie Constt, ar’) costfiarent (&)

S The vatia of the capactiones of . a orallyd pb}ft-
capacdsr with an insulaling substance o

medivm betieer The p(n?ﬂ Io. A carpaliinee
with vacUUm (.Or wr) as 'rnwfaf"um 10 weer t”\&m-ﬁ

[2.5 ;. ELECTRIC /OGLAHI%‘T‘ION OF
o DIELECTRICS o

Zf an n'n.sul.a.l"ha medium ( ocalodlires Auch as
?[6155, mica ¢ wood or 79(44'&'@, ete 13 vfalac.co(

betroeen ‘J{/m fjw of & &a/(wif;{ﬁr ) .H'\d. m,amlmm
of  CApa cdor ‘mereases ol o el r:frc @ foo /analtt?ar\
07[' e &&’F:‘c s, : : .

Dielectiies o The iwlect Fle

consi'sTs of Kloms
arel  moleewles  cobieh Are vhdrv'w((y 'nulfml

on the average ile f/r\e;/ corldin  eq ual omourts
of "neaod'«'vc and . -fws/“r’l"wz. t‘I.“’\LI.r“f}f ¢S \577/\& m&&ﬁ-{‘buﬁbm
O.II’ ‘H'\c_s»: C}\arﬁas i}l odBms cx'r\.r( ,’VV}C:\!‘M‘# I:'a :suc.h

—fl\a:f {Ae‘ ceﬁ'f?a'o)r +the fam;”/i“m charge u)hc;‘dm
wh the cewrlre of megalive charge

AT
, e choy e
as  showmn In fFgure z:” .
i {e)

Fip- (o)
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Effect of elecdric Lield . Mhen e bechrie medium,
’s f)éat.cd bp{‘o;gg_cﬂ 'ch f)lﬂhfﬁ af o t‘.ﬂ/:wm:;ﬁr,
then eloctric freld  betuonen the plates effects on
he modecutes c% Lhe olie ,/.l.r.*,',r\‘:‘r! OJ‘, }ﬁ\d. regotive
d\ar?u (c&d’mﬂs) Ore ottroe ool thwarnls “the
«foosffi'vz [\’/ c/'\anﬁ»w( ‘f(a"/@ w.,ﬂ* capa edir  ond the
pos.‘t«'vc cha es '(’nude.‘i') Towaimvols  The 'htﬁaﬁ’wébl
cka"ﬁﬁd lale. The cdictons M A he .A.'qz(.t.c.jr/'c_ are
m‘t .Frc:a 'fb Mo ve ./ou...‘\" lf - o r/’.';wAA/'A()llw 7/\4']’
the elichons ond  muclel  con  vidler 90 s Lpht
dl}&fj&z_c;'menf when ‘.Sl,.t.l,:x‘»fﬂ’ffé,'r,’.{ o
.?C-{e.u . As 0( resudt c‘.'){.'i ,Wu"i‘
o&lflacz-mcﬂt‘ t%c. C;.r'i'm af
e otnd megateve charges
1'::5“: no Longer ac‘.'e.:r?wc:,.r“dc u.{/lb‘\
each clilu.r av;\d one ﬂ,v\d x:l;‘ -
molecedes  shows A 'rwcﬁm.,&”m Fry <)
c‘J\ar-’ac ond the wlhar end  On e:ﬁVuaL/' Awmourt
o ][ 7’-\061'1'?':/; c_Aarﬁq bout Ahe molecudi as cohole
s Sttll medtral as  shown  in Frq (b)),
Dipole. :2 Tee eqoal and opposife t:./\arvc..r
5¢/:>arorfco( -By & Small olance ore sacd To
Constelite o .:‘;LC;*OolL. C_:".:MWE
Erecrric PoLarigariony
A Tarocz_s_s I;ﬂ*-; e m&,nm(m :;-'Jf f’/\e, déikllrtre
Under Lhe acBon oF ewlernal e s, cfi‘ﬂrc, -’1-¢'¢_l¢1
boecome. dc’/w/c:; 73 co tael  E lyelita /:‘)'/ﬁ_r“’l. alion
ond  dhe slietedie S osard  te be foo [Arv'd ed.
. The (_Aareaz,s_-, on the oléedech re faces are called
| meoluced ‘Ql\ar'cdes or uf'gﬂ[.fi"""/;jim;t“tfﬂ'\ 'f-./‘\mr' es5,
i The eff ect oF the fo0 (,a.r‘_:"r;;g alion of 01’1;’4.«1..'#‘:‘:
X shown 1h f‘—.r‘aure (b). VN ,fm,u'fl‘wbi c./\arac,d
r)latfc altrocts the m‘cgaifl‘w ened ) The me lcular
oipoles omd  Zhe frm,ymiﬂ'u-m lﬂl/ ri,./\m"r(} el prlate
aﬁ'mcfj Zhe 1/30—’!’77'1/8 e rnal,

Ay € ll(fj r"f.c;

e
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J.F the Surface _9F the cn&'e_&rfi%;'c 1S In Can'falc.t‘:_ wll'/\ ,

the charged platés, Then Zhe surface whreh 5
" Co-n’f’acf wilh the fao.s:’ﬁ”vt(y‘ c/-\arggd f:l@fe /)/Acc.f
o "éaycr of ﬂ&?aﬁ'vﬂ ‘cﬁ\argt;s on the p(aiz .
fm’[nrév Zhe surface of the | cduedectrre in cortact
wdh the —ne?a(&'vc[y CJ\O\»’@:U( -plaf‘t /D(A(_G.S
o Layer of ?L'V:‘J@SI;I'IEVG.; c’;r’xar?c.& as shown m {—u‘aurc
bedpwo . These tadars of ‘H\c,
c-karae.s olecreases the
Surface ckarﬂe o(cns/"fv"
B = Q/A on The f>(af3 _
(du-L to  clecrease 1n met

c_Aarﬁc on the f%uﬁ-i)_

As e ll_cf riec ;rﬂLC ns .‘fv £
beteen the 4/914\7'25 /3 % |
So  E olkcreases o to P:[Arl.at'on of the
o&'e&cfh'c . As \/‘= Ed Ao eleddrre ;nTcns;'tol
decreases the ',/oofzn&'al g(.«‘f:fcrgnc,e doetereen
T:laf?.s- ana\”” , Ca,'::aa'd‘?!n‘z:c of Cnfﬁac:ﬁr
increases dux  to farﬂ.ﬁtv\ce of o&'e.lch?*rc_ .

12160 ENERGY SToRED In A CAPACITOR
Caf)dd.ﬁr /s a olwvice o slore ch&#‘l'c C_‘\ar‘ac.)
So b canalso be used to stre eledtrical energ .
Jhe d\araM on the 7!9(41‘& _ /Oa.s.Se..ss eleclrical a’f?nga/
energy which arises dur To work done #ﬂ\ﬁ
loaﬂ?rv on the cjxarﬁe_s o move ,z“/uzyw IEJWard.:
-f.»laiia the mﬁaaﬁr _
nitially when cappaclsr s uncharged , the
{:o'finflzd o&f erence Joefw&:r.n 7h(aﬁ/l '&S acm and
Lot .F,r‘}\a’ﬂy 2 becomes "V when 'cy'_c.l'\ar?‘c
15 o(c/wu’f‘:o( on édch falafei '
Jhe average ,ﬁbﬁn'&‘a[ o’&',cfar.e.'nu = 5
E leetricald anTLcr\t(aJ ew{ray = C.l'\arwag, xszraUc. p-ot
E‘”“f‘gy = Y Vav.

A otV _V
z

ov. —
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En ergy of ol C ha.r:gad copoa wdor = 9. _?.’2:. N

E'ﬂ__ﬂ_’?d == —Li" C" v @

Thes ‘cq/ua.t',&'o;n shows ZThe energy sfored i

o charged ca/aacjér |

Everqy Sbred in an Ebcle Freld ,

Jf»_tkcvv'mzo(xum Joetcoeen the f)(a_fe.\ /s o&'e.&d‘;‘z'::
of cweleclric consit. & N\

then ¢ = AE" Er

Usu\? g and V= Ed ES A aq/uaaos‘an ©

2 2
2Er)E o )
o
£.e.E (Ad)

cor s _. A¢
Eﬂm?y =
| N
‘uJ/\crc *
Ad = Volume between p&f&s .
E-ncrgy ‘Dcnsftvi- -
E-ﬂcr?y o(c-ns:'% /5 O(Lf-f;'\eo( as
The energy sTored in the electre f/‘glo( belseen
the 19!’.0\7":5 (Or- in the dielutrrie mcci«‘um} rer
unidt Wolame . of oleledric i3 called energy densily.

En rypy

Vi lowme _

E';"\(:"g‘d ‘ O{C'ﬂ.SlJ(i[ =

2

ta * Den: ’ oy .....L,,A.m & & ;

nergy | ens T:d = r& E

Ther \zq/uacfon s Ve dod for O\WJ cleclrie eld

' S#f(nﬁﬁx. . THheA g?uaﬂbn mdicales X energy

: stored  n a und volume offﬁ\c olbielectrie, 15
-/Droﬁo'rt‘om! to Zhe square  of The eliddre

mtens 'DEO'-

i-e Ewcrgv o/(n;r't& oA El
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(2.1 CHARGING .. AND D/ISCHARGIN G
| O A CAPAciroR

RC -Cireuirt o An elechric c_.'.-cu;tj' which

consisls of  bolth cx ocdor amol  vesistor

commectesl M serifes s 4cal(¢.d Rc CA‘rcdlt_ !
'_Ckar?l'n? of a Capacz’far te

A RC- cireutt 15 shown i the Figure @).

When the sewiteh § s set 0(].' Terminal A,

the RC combinotion /s C.o}n-ﬁccf&d to o —Icaﬂary

of vollage Vi cohich sfarts charging~Zhe

capaciibr ﬁ\rcz_uﬁ/') the resistor R,

The C.a‘pa;d_ér )5 ot ; ") C
charged l'mm¢oésh??!!y, AAA I v
rother ckar@;ﬂ.s a__b_/:va;;éf ,_ *Z’, ,"‘/

on the lates aradu . o
The cAa?’:ac_.sv‘: qﬁak& a‘wy [/ f |

Some Time o m ' B. S
Thexy eqrur Lbrium o A
value (foe_ CMNA R U :
Vm&u.) or the Calaa,'afbr. psse l |4

Y, = C\/g 'F'.ﬂ‘(“)

When amount of C.f'\&’:r?e. 3o red anu’U«c ,o(nf?.s

15 plolied a‘?ain_sf Time »foridt‘”—tr:ﬁ( resislBnces

then the ﬁraplw oblained i3 shown fh figure (by,

Accorolfn? to this ‘ v
ararzk
at t=0 ,P =0
ond c]'\arat I Ncrease
roodually wh
atﬂma 'LJ.U{' reaches
W Cﬂyuf&br:’u-m, '
value g, = Cyv, . :
x7-/se vOlIa.?e_ across : i i
apactsr ok any: Rc - pc .
n'ruén'f' /s V= % ' T':fa(k,)
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The Time for the charging and olacharging .

o‘{: the ca/aacft,:r obwpcna(_r u.[mrv ﬂud r'e.si.xt'apcc
ond capacdance uvsed 1 the creut.
The faroa&ld'_ OF resisTomece aAnd Ca/:adfbmcc
s fermed as  Trime constant . /. e t = RC .
%ﬂ r's ‘o(l,fr-hca(. as |, " The Thme r(.q/u_".r'td
lb-d Ahe ca,’aacltir to alz_faos’d‘ 0-63 Tiames the
equidibriom ckar?c Yo 13 calld Time Constant
The amount af c:_lwnr-ye on

Jt can be ceen From the ar'a{:‘h the ca,ocuifbr‘af anb/

 that the CJ’\GY'?C reaches s istant 13 .
eguilbiorium volue (_Max,.-VaM) Y= d, (I- é%c) teRe
sooner cwohen the Tame const. 9 =q4( - éj‘%l)

s small . :
2. Discharging of the Copaedor | & = F= (/=€ )4, (L)
o N oe G (1= 55,

I this case the scbdleh S Desamg
I's connectled ot 7<)oin{- 6. Y =9.68 9,

57-/«. cf\arae. +9/.on
the Lot plate can —HE-
flow ant'-dockwi..m{ ( )
‘Cl-\roua/w 'H'\c HJI.JTO'M: ,—————-m-__.w// ,6'
ar\d 'nudFa@«'Je_ the t 4
C’\arae, :—Ct/,av\ tHhe. : . .
Y‘I'a"\{' 10@1_& ' ‘ .’2,‘3_‘(,;, - ‘ F'p , (h) T
The 3ra.,ol-_\ shows Ihat o&}.&al\arg/“ﬂg | Jomefn.s at

t=0 e henr Yo = Cv, And olecrease s
?raduaé_(# To. gero . Smaller volues of Tme constt.

’ - RC lead v A more m/w‘d ) arge .

a/\N&WV A y
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E.mmch.‘__LZ.”&z,;Q he Time constt, _af o ..

series RC c__,g.rfcu.k'rf‘_“ s t = RC '.7 Vgrn’f-v 'U\a.*‘

on Shm Times v{-’a«mxd‘: X @Q/U/Vd!‘z‘\(‘jd to Second.

Solutéon :- Ohm s daw inferms of pefential

dfffcre.‘ncc. V. current I and resistance R
coan be written as . “

V = IR
Puftl}w'ﬁ I = 9// o
- t
' . Vo :1: ﬁz
j t
R = ¥ 0)
A s d’/

RC = Z_{z Y i_ ’
Rc =t
T Mence I '0ohm x | farad = | Secomnol
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