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LEARNING OUTCOME

After this lesson, students will be able to :

• Define electric current, ampere, and drift velocity

• Describe the direction of charge flow in conventional current.

• Use drift velocity to calculate current and vice versa.
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REVIEW

1. What is electric current?

2. What is the expression for force due to electric field??

3. What is direct current ?

4. What is the essential condition for flow of electric current ?



Electric Current:

The electric current is defined as the charge flowing through any 
section of the conductor in one second.

I = q / t            (if the rate of flow of charge is steady)

I = dq / dt        (if the rate of flow of charge varies with time)

Different types of current:
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b ca) Steady current which does not 
vary with time 

t
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d)  Alternating current whose 
magnitude varies continuously 
and direction changes 
periodically

vary with time 

b)  &  c)  Varying current whose   
magnitude varies with time d



ELECTRIC CURRENT 



Numerical



ELECTRIC CURRENT - Charge Carriers 

• In conductors, the current is carried by some particles called as charge carriers.

• For metals, charge carriers are free electrons.

• For semiconductors, charge carriers are free electrons and holes.

• For electrolytes +ve and -ve ions are charge carriers.



CONVENTIONAL CURRENT :
Conventional current is the current whose direction is along the 
direction of the motion of positive charge under the action of 
electric field.
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Drift Velocity and Current:

vd = - (eE / m) τ I = neA  vdvd = a τ
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DRIFT VELOCITY

The velocity with which free electrons in a conductor are drifted from lower potential to higher potential (i.e. towards 

+ve terminal) under the action of the applied electric field is called drift velocity.



NOTE



NUMERICAL

Question: 

a) The electron drift speed is estimated to be only a few mm/s for currents in the range of few 

amperes. How then the current established almost the instant a circuit is closed?

b) The electron drift arises due to the force experienced by electrons in the electric field inside 

the conductor. But force should cause acceleration. Why then do the electrons acquire a 

steady average drift speed?

c) If electron drift speed is so small and the electron’s charge is small, how can we still obtain a 

large amount of current in a conductor?

d) When electrons drift in metal from lower to higher potential, does it mean that all the free 

electrons of the metal are moving in the same direction?

e) Are the paths of electrons straight lines between successive collisions (with positive ions of the 

metal) in the (i) Absence of electric field, (ii) Presence of electric field.
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