@) Covlomb's law D

Frictnal  Electoicity 2 — The ebctacity  developed jn the bocies
when they —ave mbbed eoith each other i3 caled fm’dﬂ?ﬂq/
elecfm‘cffa' :

Prichona| elechicity s also Enown 03 stabe elechicity becase
the Chasge acguived by the bo«% does not  flows from e
[)O)Lt elf +e boda +o the othes }xﬂ‘l‘

Kmds of Elechic Charge!— )
| Trere are Eo Finds d chagges— poartive charge  ar
megaohive chatge - ‘

g toher fwéloa bodies wubbed corth each othew, they QCZU"’EQ/
two differert Kinds g chavges ie ome body ~ acguires fositive

0 ; aft hasae -
chage and  other b dc“)‘ acguires g dve, ; ogbbed i /sf[k/

s example | when a  glay o0

;QWM acgurres }aeif{w‘ve chazrge ond Ailk acguiTes
ve charge-

negafive sfth@ following  table, wher the bodies  [ited

m CO/u;my[ T avwe aubbed C()I'ﬂ? bOdI'& columm I ,

then bodtegy of Cdumm T acguive positive  chazge ,O”d the
bodltes % Columm T acguise mﬁm‘rve chav e .

Colwomm T (@ve) | Columm T (V&)
Glon Rod Silk cloth
Fus £ bonite Rod
Pry Haw Comb
Wwoo | Ambed
woo | Rubbey Sheds
wool Plashc objects

The bodies haviny  3gme End czf Charge wepe| each other
and  the  bediey kav{w% apposite  kind %E Charge
attvact each other.
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@ _

guantigation of Chamge i — 75, chagge on a body 3 alwaoqg
eoual 4 intaawm/ multi ple eﬁ a /,Smo//le unrt % cha/ié,b
The smallest wmit of chowge iz egvel 7o the chavge
on an eleckon ox  pootim,
The chasge o electrom s L6016 e gnd i3 rnegqf)’\/e
e chofro%e %7 porotan 13 16 X5 ' 1o amad 13 )gw;r‘b've-
'Wwa/ a boo[d alwaaa fomw@ C}’W&Q,
= +ne
edhere Mo Ji % 3 ~ — ————
and e= - 6xis'e [e: e(em;zwfcng&w?g
“This eac,be'a%mewfd QPact s called|  quantization %

chargae -
' 8%(}5 , the Chq*&ae on bwola exiyts n the ﬁgarm #
Adiscvete packets of chasge amd i3 not Conbinueus .

Electoic Chayge o addstive i— Pyidie — aml weéaﬁve chorges
ave added like el mumbers e tptal chasge on a
body 13 egual 4 e algebdic suom of  all the chovgy
bogent  amqwhere 1 the  body. This  zhows  the
odditive  nature  of  chasges. i b
+ and +95 on a body @
Thus  two  Chazges 39. and +2 | C‘j,[z Ty
The two chazges +35 and —7 on a body add up
| %o +83.

Invamance o;ﬁ Electzic chwge S —

Electsic charge 13 dependent o Peame of zefeyence
re. the electalc charvge om a pashcle i3 mot feol

by the mohtion of the pozticle.

Congervation O,;e chavge o Jaw ¢ conservation of chazge  stale
that , * The algebsic avm of electsic  Chazges on al]  the
bodves in an isolated  system alwaya wemaln Congtant

9n other wmsda/“ Cthzsge cam  neithed be cweabed
now be destwged m an iolaled  Agtem.”  exemply —

Lg%ew a 3!@38 sod 13 aubbed with o prece 0,,2 Ailk cloiﬁ/glew
ood becomes posrfively chagged and  3ilk cloth  becomes megah
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®

—Vvely charged . Before oubbing— ~ both glay osod amd  ailk

cloth wewe geytzal fe total c/mrrco.e on the  systewm Cgla;zf
avd + Sille cloth) was Zewe- on oubbing  gloys  sod  foany

~Pess some electrons to the aille Cloth. 4t means Glay

ood older losimg  electrond  becomes tvely charged  amol
Ak Cloth  ofter 'orecefvmdt elockrams  betomes ﬂQaq,Hvela

Chazged . “The q\aewc 3o gf charges on gloys  @od and

dilk cloth aaeée'zr mbbm& Condimuey % be jero . Hencee Yl
chasge I coneoved , 233
@ The Case o,f sadivachve O(QCQS/ the Uzm-'nwvv; 9,§QU 0{2003,_; ag.
338 a3y
THh + He
R 3
4y By weathion L~
Tota| chavge before decay = +92¢ o
Tota) charge aftes decay = —\—q;;; +
- e

Wence the total chawge i3 Condeyved

%’DPQ@’H% #) Electne chq”(r&e y—
There awe two kinds o Charges +ve  a
Like charges aepel each othes, while unli

cach othes- . : . total
X b addibve in malise  te. the

Q bod
‘jﬁm ZOTIQ g;e chmr?f%a prsont amguhere in the bodg.

The Chatge 18 suantized fe. the charge n am'bodg (3
always eguq[ + r‘ntegrm/ mml%‘/;le oﬁ e -
9 =M%, where M=} 334, — 7

9n an iolated agstem chasge i3 qlwaaa Consevved

The elechic charge on & pooticle i3 mot a}facéeq' by
the.  motion ?{ the }aqg«h‘dz.

nd —ve.
ke charges attract

() @ @ o

(2
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Coulomb's  Lqeo of Electroytabic Fooce 5 —
ﬁcco'o“dz’r% 4 coulombls law cgf elechostabic fﬁ,/mz , the

,Rm;e f altvaction o wepulsion between amy point  Chazges at

nost 5 divect®y  pwopostiom| 5 the produet  of the magnitude

of chasges and imvesaly |woportiona]l 4 the aguqre of disbames

petweem them- [

Sf two pomt Chazges amd |
|
|
l
|
|

959 be aldyated at pornts A amd

A
B m)’%ﬁv"{‘j and et o be the 2-7 _{B
dutance between  thewm, PN A

Them, Force between cherge

(\A 84\\/9,34 ba  J— .
Fd 32y ——()
et 25—

}L&
Combinivla, @ and @

Fa b2

PEN

oy [F= Kk ,&% T @

whewe. K I3 a Cjnmt o hb}ao'zrfh'bmh‘{a and 13 lomotm
as elechostatic e oometant - |

The valufw;e K depends  tpon the  gptem %KUZULQ
M which othey 9quantities L ox Gy and 94 a:m m?ai) o
43 walue also  depend U_Aoy, the medlum M Lohrc
chaw&u ave placed. o h
4n ST aptem 1 — when two chavges /(74545» n vaccum (or aiv)

T 1y ¢ pailom~ 3£7°)
h ! - 1 ,wheve € (:

eren vae %ﬂ : ures | iy ¢olled absolute
permitivity o] fee space

e—

Putﬁna thtlb \/q'UZ " @/ e 82% M

c- 7, 22 ﬁ_’___@

ymnés AR .
~ o
“The.  value L — §85 Xlo 12 oA i amof

the  Vvalue q,ﬁ ;},763 - 9x107 Nm‘QC—:{
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©)

. Egyahon @ R{o’ ajg o5 Vac um cam be cuytten a4
F= ano? 522 pewtn —(5)

2
dn CGS sytem s — B
(
K= *’K’”
theso K = drelechie constanit o(»f the ‘Y)‘\Edﬂ{'m‘
> ao o Valuwm L k=
. when two pomt Chqm‘&% are placed in Vacuum oF

alx, then eguahom (3B) m C:gS system  becomes

F= /2(}—"?* [’f k=1 ‘ﬁ'b’ avs O V3CUum
53 f |

Unity  f Chatge ' —
ST unit c;rl’ Charge 15 Coulomb - -
The 420’0‘66 between two dmrgo/j 2, @710’ 249 whem /GQCQ,T
in aw oy vaCuum at Q distante 5z, i3 Ziven Jga,
[ I X X

Yméo AN
3 4=2 ond =9 (/SQtD/ S 1m
— 2
F= q X100 N / f — G(X\cﬁ Nma‘
ym éo

Then abkave 25uahron beComes ' —
q””ﬁ N = CC)X;cﬁ Nm«?gﬂ X 212

P
N 9 /P m
oy 9 = ] C

S[e- 2 <]

Thus, one Coq];b i that chamaw which repels
ejual and aimilas charge placed at a ditance of ym fr
it vacuum o apy with Q ﬁﬂrca ﬁ’ qx;va/\/.

C-9-2 umt Chavse 13 atal —coylomb on elechostaht unit]
% cff) d< ; 4 y lom sy chaoge.

The 7901@ between two chavges 2, and 25 when plewd
M as o vatuym ot q ditovce S, B Given 195,
}:’_’ 2/ 2%
= =%
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P 2=2 and 23=2 , =1 ™ , F=)dyne
Then obove eguah'en beCemes |
] X
5 yuo
= 2 =
@[2: Ky a{"afﬁcw-/’ma
Thus  ome atat —Coilomb o8 onk Q-SZH '%f charge
15 that df\qfrge, which wepels ezqq/ and  simi|ow Ch%ﬁgl\
placed ot a distane of em  fom it Vo Cyum % a7
with a  foe o (dyne .
Reladion | Gylomb = 3 %10 Jta){,*» Conglom b
[ Gylomb=  3X197  e-A-d %e Chavg?.
Electso ~magmetic unft %? chatge (emdy ) — |
The unit ia elechre magmehc onit %f chasge (em)

= oulomb
I chasge = |o Coulom
T _ Loxaxio) atat-colont

— 3x10° ptak— coulomn b

Dielechic Constant ov Relahive Permithvity @ —
| when two Chasges ase blaced in a medium  Othey thay
ar ov vatuum  then  the Fovce  between two  charges
™Ay (‘Jf\qmae.

’ laced at &

& dwo pomt chatges 2, and 75 awe p ‘
djgta'njh m o medim -then fooce  between them i3
give ba ; 2 23 /@

Fred = Gre A

where € = Pmm’th’vﬂg ”er medim,
Rrce between dwo dame Chazges ot the Jdame

] m B grl’\/em ba
disbamee 5 1 VALK -
'-,————a———— "
Frve = o5 “am (@D

Euakon @ by (), we gt

l 2 2
Fme_o{ R - Ry -1 E4
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@

o = £ =620 —()
med
The saho & =65 (ov K) 1 called oelahve }aefzrmiib\n%c,
En |
od the amedium  toat vacuum. i oo called duelechic

constant (k) <f the medium:

Bem (3
/ }:’VQCCLE& CM@

Foned -
The drelechrc congtant (k) o selakive permith \Mfa (é;;,)
a£ the wmediuwm yay  be defined as the rako ef the

i harges [o\aced m ars ov
Caulomb's %m'ce_ betweeyy 4wo poimt C
vatuuw o the Coylom b between the Bame Chovges

placed I the mediwm  sepsrated by dame ditance From

oach othew -
om  pelabon, £ = O
we also defred the welakive perwitbiuty of the
medium a3 the wako  of pewmithivity of wmedium to the
absolute be'zfm”t*"\/"’% gf) q%ee, dpace ([ arw 0o vacuum)
Es o Kk hes mo unt « 943 wvalye OlEPQYIM
ubon the matine o} medium
Few vactuum , k=] and 4)&”6‘ ave k =l.0c008
£v glag , k= 5 t 8
omd for wder, k= 50O

Coulomb's [aw n Veclowr Rwm > —
(Caq[a‘mb‘J lacs m QMO{QWCQ, toith /\/\o,wtm’d 771!5”0{ lotw)l,,
compides  two pomt Charges 9, and 2y aeparated 1,8 Q
distonce % -

SR

=

{‘
h !

™= S
let ﬁ; — Fooce acﬁng on chasse 2, due t 29
f; = Row ading- on charge 24 duet 7, ,

www.focuscoachingcentre.com
7OCUS COACHING CENTRE # 256, CHARG7t BAGH # 1572535110 , 1576345420



3\1;{ = unit vecty foom 9, L3y,
j\ua, = unit VeZler  frew 99 3.

- A - N
Mot Fy, Qﬂil%ﬁu(; are In  Agme direch on

. A
- [%{ = L 2 213 @
> o T a2
A&O/ Fis and %, awe in Aame  Arechon
=2 _ 1 Z2a N\
p’Q - Ymés 97'& ;LQ) @

“The- eguahons (1) and @ ives the Codombs lato m
veclsr ﬁ:m.

from (D magnibude of :ﬁﬂrcz 13

? 1tz /5"1!3
\ &I{ — Y e },p&

S R - &)

Yit€s 52
frem <§7/ “mqaw‘%wde ‘50 7&1’% 14

=i f P AN
— —_— — A
Rl = e

> Py = R @

Yiéo 4
fom (4@ e get

2,25
= Ay = [ .
Fal ' Y 1T én AR
S Ce )/;E,; amd S\;,a, are  unit vo.C‘to’o”»s/ opposite. o each
. A <\
other le.  Say —= — Sy

bk tis valie of 2y in (D we get

ﬁ:i,NaG%)

Y (Tés 4.2

- — _l 22 X3
Ynés ;s,"?

r—? ﬁ_ﬁ —
= Fy =~ =, , Thu The 7@11@ exestbed 53/
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two Charges 01 each othew ave egual and oppaste . Theredse
Newbn!s  thped  taw %P modion 14 c/beagpl

foes between two pomt charges T kerms Cgf theys ,boszl'@’)
veclor > — | AN

|
let two point Charges 9 and Zg | A >

ase located o A and B m apate . | > _{9\
ER = 7}? —  Posibion  Vectes v;f chcnrgel 3{1«3
7, wat odgm O. | ST o E

anel c')_? = ')‘:?; = Position vedlss ‘59
Chasge 14 wat gh O .
Acwzsd«%a o 'r':aﬁqma}e lawd 2z __ _

%{l vectons,
oK+ B8 = OB
oy AE = 08— OF
Y Qv Y
2

—_— 2 = @

o
ACLO'Edlg "b Coulow»lo‘ lac, face o 24 due B 2, B

|
|
l

Far = qneb 37/

WF%:'{ 2113 %3"’“0?
Yirée ]E?’QJ&

= 9,3 > [..oa.7
v gy = ’6 *-L—éj—ﬁx %2l . - =T
Yfiés (%2 ) "7279)

— 1. %422 )
i Q?’ Ty '3.,_73 ] 3 - @
Smilerly == ] 228 7
/7 F o - = 22
& Y és ]1?,’/3 "—@)
Uzuﬁa Eg :?,2 -/ /ﬁom Qg/ egqah'on(® cam be
woitlen @ 1

2 _ 1 xr G- —(E)
J

T oyrés /ngﬂ[
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(19
Srmi‘{qqyfgj/ goyation () Can be woitleny as

—7 I 2134 ﬁ v
S B -
{Tes T = I
These  eg9qahons @ pa Q m}n“wey)‘t Coylombls laco
i termy %ﬁ position vectsws -

Prncible oqf Supes position ;— The  painciple o({f Aupes pasiion state

that , " when @ mumber ?,f point Ch%“a% are mbe@”acﬁng
the dotal foyce on a partield” charge is the vec‘fovf AU

o] Pevces exested on it bar qll  other chmrg%
Y/\

let vy Conxde® 2y 35,0, -~
be the n- point charges. |
blaced at points  with ]ooN{’lOy)|

vechkss 554 FY —?/,5,/%M l

/

m}:eohveld wﬂy‘t g ‘o’ b
I

9, be the pashcdlas Chamgg
where o due & qff |
othew chavged i3 % be |

cvlcufeo( 7,

e —— e — e

Fosce on 9, due. + 2, 18 Yven b

d
— — [ 20 2" - —_>
For = YT &y "3“"}4& ¢ ")}4)
QY\O\ %w N 9, dye 1 7'5? /3 }fven ba
Foa = _—‘—ﬁ —:2—0——2—3—— ' Cﬁo "Z;?)

e [ -33)°

SM'\'Q""Q ’ﬁqy(& on 9, Oue T 2z 13 Hven ba

—F—g:——[——*i‘)z‘z\g@?"g)

C Rwe on 9o due b En b VeV %

f? o 2 27 Czj,.i;?)
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(i

N

S Tl ke on 2, due o all othes chozges 13

- | =
R=R+ R +f+~ —+ R
P = L =My 3o 5 =)
B = m D 53 ~x ) 4 2 (X-A3

[ 2023 O v
+ L. R ), | 221 (325)

ymés }ZZ——EZ 3 » quéo/;,j,mf
= _ _ Jo ‘é 929 (D -n
| > F = yme, _;’_;Q
L= Z Py ]

Electyostabic fowce due 4o Comtinuouy chazge distelbution o~

Theve aqre  thiee 4gpes of charge distaibotion 2 —

() Lineas Chavge distzibobion 7 — Wwhen the chasge 13 dj{ﬁ’ﬁ%d&eﬂl
alomg. @ lme  ( straight o COWVO), the chogge distarbubion
% tnowom a3 linegs distatbudron .|

Compider  a  stoaght loime |
Ag of Length € om tohich :
chavge ¢ b dibtaibuted umﬁm)1

t , t o+ttt
co o by dt'm e ciees| RS

- :
3F A b Imess chavge domtty _ then chavge on elemest

of length de iz given by

PR i(%_ 2 L,;,eqrc)’)cf%;;zm[@
'—;>d22 ! qe —D - A= €eng th

et P be a pomt at a ditame (4! from
element D, where a test chavge 2o (s placed -

o, the clectrostatic ﬁm N chqaé,e Fe dus &
element Cfg C}\Qfﬁae dz 13 Yivey ]od»

7 242 9

d T L{n‘f'b )')? de A : 0,)8 @
> JF = L dd 5 ) - (
2 dF = [pen Taa dg =Ade

www.focuscoachingcentre.com
7OCUS COACHING CENTRE # 256, CHARG7t BAGH # 1572535110 , 1576345420



&,

. Total 7%'012 on chavge 92, due T the Ch%’&g o
o 190 \J
the eohole oA L oo 40 A

— I R L SRR )
jd/: = yrméo 43

-@?:é& A4t . @)

yrés 7
3

Sur;fq ¢ Chavae digtathotion 5— tohen the charge s ol tibubed

confinuomly overs a susface, then chagge dq}stm‘buﬁmgs LZ:'D Called]
A

ausface Charge  clensity . |
comsider @ Surface of awea S |
en which charge 3 is disbibuted |
(mi‘ﬁﬂml |
Jot us take a émall element ;Z [
area ds’ o the ghen suwface .
Qf' N Sun;fqaz Charge dQMfia,’
then chwrge on the element of |
area ds (3 Fnen by —

A= 2.[.2; ‘f#’
1 A 7 Susface cherse olenyrs
Ddi= ands - @ o= EhiTae

areq
let P e a pomt abk aq

distamee ' 2" Jpow  the element c,{f gwea dS, whewve a
test chawvge 25 s placed.
The elechsstakic Poce onm cherge 4, duc 1o element

chavse dg |5 diven b
4 J zﬁwﬂa* ew/ J 9, a3 2
I = ra T2 4o
as o [
> JP = B T LN
? yiméo AR g = o~dS
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U, Total fesce on chavge I due fo the Choxge
en the Chole Au'o;ﬁace /3
Jo ndS 2

jd? - J.qréo 22

> F= ,,%:fw;/@

32

Volume ChqqrgQ ditaibution 3— When the Chazge 13 Cardw‘wuo%g
dobibuted o a velume o(@ an  object, then dabbubion i
Called volume chazge o\szmsrta. [ 2, ( f

Consider a auv,che gﬁ volume l 2
\)hq\n@ chazge 3 which unifeam| %
by o\mbﬂbuted over it - |

ﬂﬁﬁ fc volume df\cmaa density , '

Hien chwvgz on kthe element gﬁ’

awes ov-3  3iven bH |
dg. |
J= v —

N

let P be a point at a J)' wolyme
ditance 4/ ;%Dm Hie element &({3 volume oV, where
o test charge 9, i3 Pplaced.
The  elechostatrc «fmrce, on chazge 9, olue t
dement of ch T4 0 A3 B gven by
/ iaolz )
ynés

_ zofa/v -
O{? W& o/z jdu

N
-

dF =
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©.

. BRta| feve  om cherge 9, due & the
Chavge on the while  Aurface B

J#= 1 o S 3

424

Pdv A
a5~ f: —zo/ﬂ _ &
YMés N A
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