ELECTRIC CHARGE

®

Eteetric Charge : Charge is the propetty associated

with matier due to which it produces ard experiences

efectrical and magnetic effects. The excsss or deficieacy
of electrons in a body gives the concest of charge.

Properties of Charge
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Charge. is a scalar guantity.
Charge is transferable : If a charged hody is put in
contact with an uncharged body, the uncharged body
becomes charged due to transfer of electrons from one
bady te the other.
Charge is always associated witly mass, i.¢., charge
can not exist without mass though mass can exist
without charge. So, the presence of charge Iiself is a
convincing proof of existence of mass.
fPzantization of charge : Total charge on a body is
always an jntegral multlple of a basic unit of charge
denoted by e and is given by € = e
where # is any integer, positive or negative aund
e=16x10"1C.
The quantisation of charge was first suggested by
Faraday. It was experimenmily demonstrated by Millikan
iniSi2.
The basic it of charge Is the charge that an electron or
proton carries . By convention the charge on electron i —
e {~1.6x 10 C) and chargeonprotonis e (1.6 x 107* ).
Additivity of charge : Total charge of a system is the

algebraic sum {i.e. sum is taking into account with
proser signs} of all individual chsrges in the system.
Conservatien of charge : Total charge of an isoiated
system remains unchanged with time. In other words,
charge can neither be created nor be desiroyed.
Conservation of charge is fsund to hold good in all
types of reactions either chemical or nuclear.
f‘harge is juvariant : Charge is independent of the
frame of reference.
Like charges repel each other whz!e ualike charges
attract each other.
Petheds of charging : A body can be charged by
@ Friction 0 Induction O Cenduction
Charging by induction is prefarred because one charged
body can be used to charge any number of uncharged
bodies without any loss of charge. If ¢ be the source of
charge, then charge indiced sn a2 body of dieiectric
constant & is ci"e\n by
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For meials, £ =w - g'=-g
i.e., charges induced are equal and opposite only in
case of conductors. In general, magnitude of indiced
charge is less than that of inducing charge.

a-particles {Muclel of helium) per second falis on a
neuwzl sphere. Find the time in which sphere gets charged
by 2 ul.

Solm. : Number of &-pariicles fails in ¢ second = 1%
Charge on w-particie = +2e, So

Charge incident in time = (1570 {24}
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COULOMB'S LAW ""U)

2 Tt states that the electrostatic force of interactioafQ)
{repulsion or attraction} between twe electric chargeﬁ:
2, and £, separated by a distance r, is directly proportionalC)
io the product of the charges and inversely proporticnziq)
o the sguare of the distance between them and acm
along the straight line joining two charges.
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where X = 4?,8 =X IPNmCH

is the proporuona!ity constaunt and
=8 854 % 10 CIN-'m!

1s pemaittmty of free space.

Coulomb’s law in vector form

Ay = force on ¢, due to 4,

- G192 o
=K 12 7o - -
¥
&3 7 By
B
.....b.
9, T %
Fyy = due fo g,.

Here, ?33 iyt vecior fom g, 10 4,

g 4z
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