Electric Field due to Point Charge }
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If a charge q,is placed at a pointin electric field, it experiences a net force F on it,

Vector Form

1
47E,

q = Charge ; x = Distance

R=

then electric field strength at that point can be | E= =

E\= -k—rz-'- (cosB, = cosB,)

Sincel >>r = 0,=0, =90° i
PERPENDICULAR
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i}- (sin90°+ sin90°) ==p

---------------- PARALLEL

E = L}'— (cos90°- c0s90°) ==

At P, Enee =E \+E,  E . = 2
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ELECTRIC FIELD DUE TO SEMI INFINITE WIRE
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ELECTRIC FIELD STRENGTH ™

T Electnc- Field due to a Electric Field Strength. due to
Point Charge a Long Charged Wire
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1¢ ) = Linear Charge
Density
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Electric Field Strength due to Non-Conducting Electric Field Strength due to Charged
Uniformly Charged Sheet Conducting Sheet
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G = Surface Charge
Density
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P = Volume Charge
Density

Get More Learning Materials Here : & m @&\ www.studentbro.in



Part IV

GIIAI’II OF ElEl}TIIIG FIELD DUE TO BINARY CHARGES
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POTENTIAL DUE TO CONCENTRIC SPHERES

Atapointr >c Atapointa<r<b

e 1 q,-q,+q4 o 1 q, ) 1 gy 2 1 q,
47, r 46, T Adme, b 4me, c©

Atapointb<r<c At a point r < a

= 1 9,749, 3 1 0, V = 1 g, B 9 +q3
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DIFFERENCE BETWEEN TWO CONCENTRIC SPHERES WHEN ONE OF THEM IS EARTHED
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Solving (i) and (ii) we can get g, and q,

S ————————————— .k R e R

1 q 1T g 1 q 1 q
Vrn = : -+ g Vuut = : - .
4e, @ 47, b 4, b 47e b
AV = Vin - Var => AV GA I 1
— in — Vaout — —
' 4mey | @ b

TOTAL ELECTROSTATIC ENERGY OF A SYSTEM OF CHARGES
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lI U = Uself + Uinteraction
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P = q.2;

It is a vector quantity

Direction of dipole moments (p) is from negative charge

i Slunit: Coulomb - meter
: e
: to positive charge
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q.2a - 1 p
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- DIPOLE IN A UNIFORM EXTERNAL ELECTRIC FIELD U i
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POTENTIAL AT 'P' DUE TO DIPOLE, V; = .
r

kp
AT AN AXIAL POINT, Vnet= —- (AsP=q.2a)
r

AT PERPENDICULAR BI-SECTOR, Vet = 0
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Electric Field Strength in terms of Electric Flux Electric Flux in Non-uniform Electric Field
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Electric Flux produced by a Point Charge Flux Calculation in the Region of Varying Electric Field
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