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1. ELECTRIC CHARGE (iii) Charge is always associated with mass, i.e . ,  charge 
can not exist without mass though mass can exist 

1.1 Definition without charge. 

1.3 Unit and dimensional formula 

(ivy) Charge is conserved : Charge can neither be created 
nor be destroyed. 

(v) Invariance of charge : The numerical value of an 
elementary charge is independent of velocity. 

(vi) Charge produces electric field and magnetic field : A 

charged particle at rest produces only electric field in 
the space surrounding it. However, if the charged 
particle is in unaccelerated motion it produces both 
electric and magnetic fields. And if the motion of 
charged particle is accelerated it not only produces 
electric and magnetic fields but also radiates energy in 
the space surrounding the charge in the form of 
electromagnetic waves. 

(vii) Chargeresides on the surface of conductor: Charge 
resides on the outer surface of a conductor because 
like charges repel and try to get as far away as possible 
from one another and stay at the farthest distance 
from each other which is outer surface of the 
conductor. This i s  why a so l i d  and hollow 
conducting sphere of same outer radius will hold 
maximum equal charge and a soap bubble expands 

on charging. 

(viii) Quantization of charge:  When a physical quantity 
can have only discrete values rather than any value, 
the quantity is said to be quantised. The smallest 
charge that can exist in nature is the charge of an 
electron. If the charge of an electron 

( - 1 . 6 1 0 ' C )  is taken as elementary unit i.e .  

quanta of charge the charge on any body will be 
some integral multiple of e i e . ,  Q  = ±  newith n = 0, 

1 ,2 ,  3  .  

Charge on a body can never be0.5e ,  ±17.2 e or ± 1 0 e  
etc. 

Charge is tr ans fer able : If a charged body is put in 
contact with an uncharged body, uncharged body 
becomes charged due to transfer of electrons from 
one body to the other. 

Positive charge 

Negative charge 

(ii) 

(i) 

(ii) 

S.I. unit of charge is coulomb (C), 

Charges with the same electrical sign repel each other, and 
charges with opposite electrical sign attract each other. 

C.G.S. unit of charge is e.s.u. 1 C = 3 10° esu 

Dimensi anal formula [ Q] = [AT]. 

1 1. 4  Point Charge 

Whose spatial size is negligible as compared to other 
distances. 

1 1. 5  Properties of charge 

(i) Charge is a Scalar Quantity: Charges can be added 
or subtracted algebrically. 

Charge is the property associated with matter due to which 
it produces and experiences electrical and magnetic effects. 

[ a ]  
There exists two types of charges in nature 
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(2) Charged electroscope 

+ + + 

Bodies in contact 

⇒ 

Charged 

⇒ 

Lncharged 

2. COULOMB'S LAW 

Both are positively charged 
If two stationary and point charges Q, and Q, are kept at a 

distance r, then it is found that force of attraction or 
repulsion between them is Mathematically, Coulomb's law 

can be written as 

A truck carrying explosives has a metal chain 
touching the ground, to conduct away the charge 
produced by friction. 

2.1 Variation of k 

where k is a proportionality constant. 

In SI units k has the value, k =8.988 10° N n/C? 

.. 9.010Nm/C? 

The direction offorce is always along the line joining 

the two charges. 

The force is repulsive ifthe charges have the same 

sign and attractive if their signs are opposite. 

This force is conservative in nature. 

This is also called inverse square law. 

I i , ---------------� I 

(b) 

(a) 

(c) 

(d) 

It is a simple apparatus with which the presence of electric 

charge on a body is detected (see figure), When metal knob 

is touched with a charged body, some charge is transferred 
to the gold leaves, which then diverges due to repulsion. 
The separation gives a rough idea of the amount of charge 
on the body. If a charged body brought near a charged 

electroscope the leaves will also diverge. If the charge on 
body is similar to that on electroscope and will usually 
converge if opposite. If the induction effect is strong enough 

leaves after converging may again diverge. 

(1) Uncharged electroscope 

1.8 Electroscope 

• 
• 

� (A) (B (CJ 

Constant k depends upon system of units and medium 

between the two charges. 

Charging by conduction Charging by induction 
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Q, 

Q 

f 

0 
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where fr, is a unit vector directed toward q, from q, 

The magnitude of the resultant of two electric force is given by 

F, 
42-7 

F, F 

0 

F=JFE'+E; +2FF,cos9 and the force direction is given by 

F, sin 8 
L ot "  

F  +F cos0 

F- _ a .  - '  q2q1 ( • ) 
m n  

7E% T 1e% r 

3. ELECTRIC FIELD 

3.1 Electric field intensity () 

The electric field intensity at any point is defined as the 
force experienced by a unit positive charge placed at that 

+Q (9) , 
◊-·------------·-----·--------+ F 

p 

F 
E-­ 

q, 

Where q, -»0so that presence of this charge may not 

affect the source charge Q and its electric field is not changed, 
therefore expression for electric field intensity can be better 

. • n F written as E = mm 
% -+0 q% 

point 

A positive charge or a negative charge is said to create its 
field around itself Thus space around a charge in which 
another charged particle experiences a force is said to have 
electrical field in it 

Remember convention for f. 

Here q, and q, are to be substituted with sign. Position 

vector of charges q, and q, are f =xi+y,j+z,k and 

, =xi+y,j+z,k respectively. Where (x,,y,z,) and (x,, 

Y, z,) are the co-ordinates of charges q, and q, 

2.3 Principle of superposition I 
According to the principle of super position, total force 
acting on a given charge due to number of charges is the 
vector sum of the individual forces acting on that charge 
due to all the charges. 

Consider number of charge Q,Q Q...are applying force 
on a charge Q 

Net force on Q will be 

r, 2 I I 

I L. •  I L. .  
• •  L. .  
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