Internal Resistance of Cells
This experiment is best done with a “dead” battery, but any battery will work.  Let’s assume you are using the 9v (#219) battery, mentioned as needing for the class.  

To measure the internal resistance we need to draw a current from the battery that will load the battery enough to drop in terminal voltage.  The idea is to produce a voltage divider with tthe internal resistance as R1 and the external as R2.  For a 9 V battery we expect a maximum current of 15 mA to be required.  We will try to get 20 mA to flow for a short period. [Note, do not leave the circuit connected any longer than needed to make your voltage measurements as it will exhaust your battery.]  

Our voltage has about 20 Megohm of resistance so this will produce minimal loading on your battery or circuit.  Connect the voltmeter to the battery and measure the voltage.  We will call this the open circuit voltage or Vemf of the battery. [emf stands for electromotive force – the basic chemical reaction of the battery].

Now connect a 470 Ohm resistance across the battery.  Quickly measure the voltage on the terminals, this is V2, and 

V1 = Vemf – V2 now V1 so the current is
I = V2/470 ohm  and

R1 = V1/I

This is the internal resistance of the battery. Depending on the “freshness” of  the battery this may be a very small value.

Repeat you measurements by using two 470 ohm in parallel to yield a 235 ohm load and twice the current load.
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