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Introduction: 
Although an electric current is a stream of moving charges, not all moving charges 
constitute an electric current. If there is to be an electric current through a given 
surface, there must be a net flow of charge through that surface. Two examples 
clarify our meaning. 
1. The free electrons (conduction electrons) in an isolated length of copper wire 
are in random motion at speeds of the order of 106 m/s. If you pass a hypothetical 
plane through such a wire, conduction electrons pass through it in both directions 
at the rate of many billions per second-but there is no net transport of charge and 
thus no current through the wire. However, if you connect the ends of the wire to 
a battery, you slightly bias the flow in one direction, with the result that there now 
is a net transport of charge and thus an electric current through the wire. 
2. The flow of water through a garden hose represents the directed flow of 
positive charge (the protons in the water molecules) at a rate of perhaps several 
million coulombs per second. There is no net transport of charge, however, 
because there is a parallel flow of negative charge (the electrons in the water 
molecules) of exactly the same amount moving in exactly the same direction. 
 
In this chapter we restrict ourselves largely to the study-within the framework of 
classical physics-of steady currents of conduction electrons moving through 
metallic conductors such as copper wires. 
                                                                                                 

Electric Current : 
If charge dq passes through a hypothetical plane (such as aa' ) in time dt, then the 
current i through that plane is defined as  

                                  
We can find the charge that passes through the plane in a time interval 
extending from 0 to t by integration: 

                          



 
 
 
The SI unit for current is the coulomb per second, or the ampere (A),  
  1 ampere = 1 A = 1 coulomb per second = 1 C/s 
 
Current is a scalar because both charge and time are scalars. 
Sometimes we give an arrow to show the direction of moving charge but such 
arrows are not vectors, however, and they do not require vector addition. Figure 3 
shows a conductor with current io splitting at a junction into two branches. 
Because charge is conserved, the magnitudes of the currents in the branches must 
add to yield the magnitude of the current in the original conductor. So that  
 

                      
 



                                                             
 
 
A current arrow is drawn in the direction in which positive charge carriers would 
move, even if the actual charge carriers are negative and move in the opposite 
direction. 

Quick Question: 
The figure here shows a portion of a circuit. What are the magnitude and direction 
of the current ‘i’  in the lower right-hand wire? 

 
 
 

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


