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Potentiometer:
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Principle:

V = I R

= I ρl/A

If the constant current flows 
through the potentiometer 
wire of uniform cross 
sectional area (A) and uniform 
composition of material (ρ), 
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composition of material (ρ), 
then

V = Kl   or        V α l

0
l

V
V /l is a constant.

The potential difference across any length of a wire 
of uniform cross-section and uniform composition is 
proportional to its length when a constant current 
flows through it.



The expression for potential drop per unit length :

So the resistance of potentiometer wire is 



Sensitivity:

The advantage of the potentiometer in comparison to a voltmeter is that potentiometer doesn’t draw any

current from the element where the voltmeter draws. So potentiometer measures the exact voltage of the element

where the voltmeter measures smaller voltage.
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Comparison of emf’s using Potentiometer: 

The balance point is 
obtained for the cell 
when the potential at a 
point on the 
potentiometer wire is 
equal and opposite to the 
emf of the cell.

E1 = VAJ1 
= I ρl1 /A

E2 = VAJ2 
= I ρl2 /A

K
E1 / E2 = l1 /l2

Note:

The balance point will not be obtained on the potentiometer wire if the 
fall of potential along the potentiometer wire is less than the emf of the 
cell to be measured.

The working of the potentiometer is based on null deflection method.  So 
the resistance of the wire becomes infinite.  Thus potentiometer can be 
regarded as an ideal voltmeter.



Determination of internal resistance of a cell 



Determination of internal resistance of a cell 

When switch K2 is closed there is a current I through the second circuit.

So potential difference across the cell is

Now using equations (ii) and (iii) 
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