ELECTRIC
CHARGES

ELECTRIC DIPOLE

A Paiir of EqQUAl aiNd oPPoSite PoiNt
charges rereatved by fix distanvce

QUANTIZATION
Of CHARGES

“« T ELECTROSTATICS

/ . Electric field due to Electric Dirole

. Charge is an invtrivsic (i) €Electric Field (E.F.) oN the aXiS of dirole

ALl charges must be ivtegrat
muLtiele of e i.e. CONSERVATION Property of matter by o at a distance r from center of dipole:
Q = ve (e = 1.6 x 10°C) Of CHARGES virtue of which it experience €lectric mpou:. Moment k4 P K24da

It iS Mot PoSSible to create or + Two kiNdS of chargdes +ve P _

(il) €lectric field at a distanvce rr from
centre of dirole oN itS Equatorial live:

anNd -ve
. S.l. UNit Coulomb(c)

destrroy nvet charge of av
iSolated system

ELECTRIC FLUX

—kP
N ’ \/ Total Number of electric field Lives Eer = ) -
‘ POISSING NOrMAILLY thrrong IV drea (r<+a
COULOMR’S LAW ) S / §= ngz-,z, . Electrical potential due to Electric Dirole:
- Force between two charged Electric FLUX (4) = ‘EHX" cos o (i) Axial — V, = K—P
particles : (r* —a’)
- Kaa,r Kaa,r (i) equatorion — v, =0
F= rr ELECTRIC FIELD GAUSS LAW . force and Tordue on diPole in UNiform
] o , e lim F It Stattes, Lotal FIUX Of AN E.F. externat (€.f.)
k= =9x10'wm’c? - €lectric field Wtensiy (€) = &= thrrough al cloSed Surface is eavalt FOrce —> Fues — 4€ — GE€ — 0
7€y e 1 a. ° ° ko times of total charge - e
LT 7 g, = Permitivity of free Space Yrg, I enclosed b3 the Surface U GO CE ) S L
~ o \ . v THEORY OF CONDUCTOR Totall FLUX throudh SUrcace work Done iV Rotativg Dieole
ik § =8.854x107°C" /1 vm SdUnit — - =" . . -  sed JE-as = 9 < — w = PE(coS 9, — coS6,)
T A materiol havivg free electrons iv its valence Shell (g) = —easies g, A dS L (O e (30 : 5T
! [ forces \v vector form . Electric fField IVvtensity due to Poivt iS called convductor. 0 E °
_ 1 a4, charde Q - InSide a conductor, the Vet electrostatic field is zero >
- £, = (r r') 1 a - AL the Surface of a chargded conductor, the -—
47ze |1, - 1 (€)= — electrostatic field Must be Normoal to the Surface ot -
. I Mze, I - every point ‘/w
- Forces between Multiple - Vet €lectric Field with respect toorigi . The iNtLerior of o CONAUCLOr CaN halVe No excess charge
C'-°""9¢5 c 1 Z a iV the Staitic Situation i.e. excess charge reside ony ov
b q ri the outer Surface of conductor.
= % —Lr et "l7r8 re
Fues "I7u9 ,Z,: re ” - Electric field at the SSurface of a Charded covductor ELECTRIC POTENTIAL § ELECTRIC POTENTIAL ENERGY

. Electric field due Lo fivite leNvguh Llive
charge at distanvce rr £rom conductor

(

N

{E = } where, o i§ Surface chargde density.
%o

€ = A {coso —_co$ ﬁ} - work donve BY External chargde to move . Electric potential ENvergy: Amount of
ELECTRIC FIELD LIVES I Y, 2 1 from PoStion 1 to 2 iV Static Electric work dove(w) redvired to be dove to
o = - fField €. - 2 move ol charge £rom iNgivity to anvy
- AWAYS Normoall to conductivg Surface. € = qﬂg [ SiN g, + SN g, | radivs of curvature o = [ Fedl = “’! e given Point inSide the Field.

. Lives origivating from +ve charge
. Termivativg at -ve charge
. Vever invtersect €ach other.

(Here, L iS livear charge density)
casell): e.F dve to Ivfivite Llive charge

é = %_ > F = 1€=0

. Electric pPotential
-S>V =

P

w,,, (o — P)

P
__[ea

- Electric Potential due to a PoiNt charge

A
Uy=w,_,=—4| Edt=av,

. Work doNve iN moving charge £rom A to

- fVever form closed LooP. 27, = o . , _Ka B will be:

. Electric Field lives are case(l): €. due ko Semi-Infinite live W kS Surrounding: = ¥, = W, =AU=(U,-U,)=4(V, - V,)
|fna9!No|r'3. o charge - €lectric Potential due to a Point - €Electrric potential Envergy due to two
() uviform €lectric fField b=F g -0 € =F - A charged rivg at its center: Point charges:

(i) Nov-Uniform E€.f. 179" 72 H Yre P v fav- J-Kdy Ko Kaa,
(iii) Radial Electric Field - €Electric field due to charged spwerical v= —

I — rivg at a Point o itS AXiS. Von-Conducting SPhere: - Electric Potentiol ENergy of a system
I -~ @ e=(r<R)=o0 (i) \wSide (r <R) of charges:
— > S e - kax 1 Q@ (i) ovtSide (r >R) _rqaq L 1 Kaaq,
R E P 3 _ R l/(Tot.al) = k4,4, + K4q,4, 17 0D
-  »  >F _ (pz n x222 €= (f' > ) Yz, 2 (i) AL SUI‘PGCC.(I‘ =R) . 2 2 [z
> > ~p — - €lectric field due to a Plave Infivite Sheet 1 @ Houw,::mducws . sftzmzt?mm siecri et and
—— B W N°""c°""2’°""~9 Sheet: e=(r=R)= e, B V=0 Electric Field at a Poivt iS vegative of
UNIFORM ELECTRIC FIELD ~ NON- UNIFORM ELECTRIC FIELD 5 = 2, (Charge density) 4 - . Electric field due to o Solid Non-conducting y, - K9 ) Potential radient
(ii) Charged CoNdUC"ale plate \+ + sPhere - (¢ = volume charge deNS“'.S) I:ﬂ O potentiol gradient —> |:€ _ ;‘Vj|
&/t -- H [+ _ dar
A O ,’ \\\ g2 kar rr V, = —
f*} (Near Point) El - g_ / 4_'EI 9 i I ®':; .',El/f\)zgo €= (r < p) = 3 . ’ R
IEI__F’_) = o | - j: i WEng R 3z, Solid Von-Conductinvg
:+f-> l_280 \\~-_IE", HEH %0 Ka
e kMte independent of < Halt+ € = (f' > R) = k@ = 1@ V,=— [39— f'z]
i seperation from iz 9 Hol+ E.C P 2R
. 1 g 2°¢ e
7& the sheet 0 I +i+ II 0 0 7 Kq v Kaq
o~ + = — e
o= c?:r:f;fe charge i :—u_’ Ez € - (f’ _ P) _ 1 32 P r 4 R )
y o0 ; Yre, R
RADIAL ELECTRIC FIELD net= > (nside point) 0

oANANd_MaNilb

. Electric Field dve to a charged Circular

Shell or conducting SPhere

) or. avand mawi

@E hELPS://WWW.ANANdMaNi.com/

. Electric pPotential due to co~ducti~9 and

WELPS://diScord.io/aNandmani

ﬂ t.me/aNaANdMaNi00]




