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Current density (J):
In case of flow of charge through a cross-section, current density is defined as a vector having magnitude 
equal to current per unit area surrounding that point.

                                                  
Unit and dimension :
 Current density J is a vector quantity having S.I. unit A/m2 and dimension.[L–2A]

Ohm’s Law:
If the physical circumstances of the conductor (length, temperature, mechanical strain etc.) remains 
constant, then the current flowing through the conductor is directly proportional to the potential 
difference across it’s two ends i.e.  

               
where R is a proportionality constant, known as electric resistance.
Ohm’s law is not a universal law, the substance which obeys ohm’s law are known as ohmic substance for
such ohmic substances graph between V and i is a straight line as shown. At different temperatures V-i 
curves are different.

Resistance:

The property of substance by virtue of which it opposes the flow of current through it, is known as the 
resistance. 
Cause of resistance of a conductor : It is due to the collisions of free electrons with the ions or atoms of 
the conductor while drifting towards the positive end of the conductor.
Formula of resistance : For a conductor if l = length of a conductor A = Area of cross section of conductor,
n = No. of free electrons per unit volume in conductor,  resistance of conductor is

Unit and dimension: S.I. unit is Volt/Amp. or Ohm ()

N.B.-This sheet is prepared from home.



Conductance (C) : Reciprocal of resistance is known as conductance. 

                                        

Dependence of resistance : Resistance of a conductor depends on the following factors. 

(i) Length of the conductor : Resistance of a conductor is directly proportional to it’s length i.e. R  
e.g. a conducting wire having resistance R is cut in n equal parts. 

(ii) (ii) Area of cross-section of the conductor : Resistance of a conductor is inversely proportional to 
it’s area of cross-section i.e. A

(iii) Temperature : We know that 

  when a metallic conductor is heated, the atom in the metal vibrate with greater amplitude and 
frequency about their mean positions. Consequently the number of collisions between free 
electrons and atoms increases. This reduces the relaxation time and thereby increases the 

resistance. So  temperature  Resistance.

Resistivity or Specific Resistance ():

i.e. resistivity is numerically equal to the resistance of a substance having unit area of cross-section and 
unit length.

It’s dependence : Resistivity is the intrinsic property of the substance. It is independent of shape and size 
of the body (i.e. l and A). It depends on the followings i) Nature of the body : For different substances 
their resistivity also different) ii) Temperature : Resistivity depends on the temperature. For metals  
increases with temperature.

Reciprocal of resistivity is called conductivity ()

Its dimensions is 
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