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Learning outcomes:

 State Ohm’s law

 Deduce the relation between energy, current, voltage and resistance

 Solve problems relating to Ohm's law



Ohm’s Law

Ohm's law states that the current through a conductor between two points is 

directly proportional to the voltage across the two points. Introducing the 

constant of proportionality, the resistance, one arrives at the usual 

mathematical equation that describes this relationship:

V=IR

where I is the current through the conductor in units of amperes, V is the 

voltage measured across the conductor in units of volts, and R is 

the resistance of the conductor in units of ohms. More specifically, Ohm's law 

states that the R in this relation is constant, independent of the current.
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https://en.wikipedia.org/wiki/Voltage
https://en.wikipedia.org/wiki/Electrical_resistance
https://en.wikipedia.org/wiki/Ampere
https://en.wikipedia.org/wiki/Volt
https://en.wikipedia.org/wiki/Electrical_resistance
https://en.wikipedia.org/wiki/Ohm


The relationship between 

current, voltage and resistance

The relationship between voltage, current, and resistance is described 

by Ohm's law. This equation,

V=IR
tells us that the current, I, flowing through a circuit is directly proportional to the 

voltage, V and inversely proportional to the resistance, R. In other words, if we 

increase the voltage, then the current will increase. But, if we increase the 

resistance, then the current will decrease. We saw these concepts in action 

with the garden hose. Increasing the pressure caused the flow to increase, but 

getting a kink in the hose increased the resistance, which caused the flow to 

decrease.



Ohm’s Law LimitatiOn

List Some Limitations Of Ohm's Law:
Ohm’s law states that the electric current is proportional to the voltage and is inversely proportional to the 
resistance. But Ohm’s law is not applicable for all the materials.

Following are the limitations of Ohm’s Law:

 Ohm’s law is not applicable for unilateral electrical elements like diodes and transistors as they allow the 
current to flow through in one direction only.

 For non-linear electrical elements with parameters like capacitance, resistance etc the voltage and 
current won’t be constant with respect to time making it difficult to use Ohm’s law.

Examples of Limitations of Ohm’s Law:

 Examples where Ohm’s law is not applicable are given below:

 Diode is an example which helps in understanding the limitations of Ohm’s law. When the voltage versus 
current graph is plotted for a diode it is observed that the relation between voltage and current is not 
linear. This happens when the voltage is marked in the reverse direction such that the magnitude is fixed. It 
is seen that the current is produced in the opposite direction with a different magnitude.

 Consider a water volt-ammeter. It is an example of unilateral network and Ohm’s law is not applicable for 
such networks.

 Also, it is not necessary that all conductors obey Ohm’s law. There are semi-conductors such as Silicon and 
Germanium which don’t obey Ohm’s law and they are known as Non-Ohmic conductors.






