Internal resistance of a power supply
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All power supplies have a small internal resistance.
This actually turns the above circuit into a potential divider.

From the above circuit: E is called the Electromotive Force (EMF) of the power supply. The voltage measured across the circuit resistance is actually less than E. This is because some of the EMF is used up across the internal resistance.

Current I = E/(R+r)

So:
 I(R+r) = E


IR +Ir = E         … but IR is the same as the measured voltage V 

So:  V + Ir  = E        or  V = E – Ir

Therefore, if we collect a series of values of V and I and plot V on the y axis and I on the x axis then the graph should be a straight line with a negative gradient which gives the internal resistance r. 
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