1. Electric Charge and Fields

Quantisation of electric charge —» All observable charges are a.].wa}'s some integral
multiples of elementa.r}-' cha.rge e(=X1.6x 10_19(:).

Where,n =1, 2, 3, ...

Coulomb’s law —»
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Where,
€y —> Absolute permittivity of free space
k —> Dielectric constant

The product €3k = € (absolute permittivity of the dielectric medium)
If the two Po:int charges are located in vacuum, then

k=1,e=¢g,
L F= 1 ‘11‘52
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The value of £, = 8.8542 x 1072 C*N'm™
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The value of =9 x 10° Nm’C™
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Relative permittivity or Dielectric constant = kor &, = £

&
Princi]:lle of superposition of electric forces —» When a number of charges are
interacting, the total force on a given cha.rge is the vector sum of the individual forces

E:xel‘t,ed on the gi\-'en cha.lge b}’ 3.11 the other cha.rges.



Continuous charge distribution —
® Linear charge density:
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® Surface density of charge:
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® Volume density of charge:
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Electric field strength:
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Where, qq is a positive test charge

Electric field due to a peint charge:
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Electric field due to a uniformly charged ring ata Point on the axis of the
ring is
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Where,

x — Distance of the point from the centre of the ring
r —> Radius of the ring

Electric dipole moment (i)) -



p=qx2l

The direction of P is from negative charge to positive charge.

Electric field intensity due to an electric dipole at a point on its axial line is

given by
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Electric intensity due to an electric dipole at a point on the equatorial line
is given by
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Torque

In a uniform electric field E, a dipole experiences a torque 7, given by
T=pX E

Electric flux

The flux A@ of an electric field E, through a small area element Asis given by
Ap=E-As

The vector area element As is

As = Asn



Where, Asis the magn.imde of the area element and 7 is the normal to the area element

For an area element of a closed surface, #is, by convention, taken to be the direction of

outward normal.

Gauss’s law = The flux of electric field through any closed surface s is i times the

€y

tota] Cha.rge enclosed b}( 5.

Electric field jntensit}r due to an jnﬁnitel}' long srra.ight wire of linear cha.rge

densit}' Ais gi\'en b}r
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Electric field i:atensit)' due to a u.m'forml}' charged infinite P}.ane sheet of surface
chm‘ge densit}' T is g‘iven b}'
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Electric field i_ntensity due to a un.iform]y c}targed thin spherical shell of surface
cha.l‘ge densit}' g is g‘iven b}'
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E= 0{ r< R]

Where, r is the distance of the point from the centre of the shell and R the radius of
the shell

E=







