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18-xy Alcoi	characterization of a power source 	
Purpose:
The purpose of this examination of a 9V battery is to determine the voltaic power and the inner resistance in the battery. 
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Theory:
A power source can be described in the following way:battery
consumer with 
resistance Rload


The source consist of a perfect voltage source, which is able to keep the same potential difference at all times. This source is connected to an inner resistor (load), in which energy is deposited (i.e lost). This is shown in the dotted box in the diagram to the right. 

The circuit also shows an outer resistor - a load,  - where the energy for som other purpose is deposited (a consumer).

The potential difference of the perfect voltage source is called the circuit voltage  and the potential difference across the outer load is called the terminal voltage 

Not all powersources follow this model but if they do, it’s possible to determine the circuit voltage and the inner resistance  in the following way:

The total drop in potential through the entire circuit is equal to the circiut voltage . This potential difference can be divided into one part across the inner restistor and an other part across the outer load, that is 


The potential difference across the outer load would be the terminal voltage  and, using Ohm’s Law, we can describe the potential difference across the inner resistor   by  . 
This gives us 


By changing the resistance of the load we can change the current in the circuit and measurring the terminal voltage as a function of the current in the circuit we can plot a graph of  

Using the mathematical model of a straight line (in danish terms)

we can determine the value of the inner resistor and the curcuit voltage doing regression and compare it to the psycical theory




How to do it:
DO NOT CONNECT THE BATTERY UNTIL YOUR SET-UP HAS BEEN APPROVED
· Build a circuit as shown on the whiteboard. As outer resistor (load) we will use a long, thin wire. The resistance is altered by changing the length of the wire.
· Use 
· Capstone sensor (current- and voltage-) for meassuring the terminal voltage  using manual data collection. 
· Amp-meter / Multimeter for measurring current 
at different loads (values of outer resistor). 
· Make at least ten meassurements starting with small load (long wire) and increase the load by meassuring on an increasingly shorter wire.
· Disconnect the circuit when not meassuring in order not to drain the battery

Using the data
· Make a graph showing the terminal voltage as a function of the current - a  - plot. 
· Determine the values of the circuit voltage , the inner load  and the maximal current  the battery can supply. 

· Calculate the power output from the battery using


· Calculate the outer load using Ohm’s Law


· Make a graph showing the power as a function of the outer resistance , - that is plot  on the x-axis and  on the y-axis. Compare the value of the outer resistor  to the value of the inner load  that you found earlier. 
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