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LEARNING OUTCOME
After this lesson, students will be able:

• To state Ohm’s law.

• To state the mathematical definition of resistance.

• To do graphical analysis of Ohm’s law.

• To define conductance and resistance

• To derive Ohm’s law in vector form.• To derive Ohm’s law in vector form.
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REVIEW

1. Define mobility of a charger carrier. 

2. What is the expression of mobility in terms of relaxation time. Give its SI unit.

3. Define current density.

4. State relationship between mobility and conductivity.

5. State relationship between mobility and relaxation time.5. State relationship between mobility and relaxation time.



OHM’S LAW 



RESISTANCE:

The resistance of conductor is the opposition offered by the conductor to the flow of electric current through 
it.

R = V / I

Resistance in terms of physical features of the conductor:

A
R  = ρ
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OHM’S LAW IN VECTOR FORM



OHM’S LAW



Drawbacks of Ohm’s law

(i) All conductors don’t obey Ohm’s law strictly. The conductors which obey Ohm’s law strictly are called as 

Ohmic conductors and those don’t obey Ohm’s law are called as non-ohmic conductors



Drawbacks of Ohm’s law

(ii) At higher temperature graph between the current and 

voltage of a good conductor also deviates from a straight 

line. 

(iii) The semiconductor devices like pn junction diode, 

junction transistors, vacuum tube devices don’t obey Ohm’s junction transistors, vacuum tube devices don’t obey Ohm’s 

law .The I ~ V curve of a  PN junction is 

(iv) The I ~ V curve of GaAs represents that (a) for a single 

value of current there exist two values of voltage (b) non -

linear region and (c) negative resistance region. Hence this 

doesn’t obey Ohm’s law. 
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