147         
Capacitor-Resistor Time Constant


[147D is the Data Logger Version of this experiment]

Apparatus:
Two electrolytic capacitors (1000µF & XµF), mounted 56kΩ and 100kΩ resistors, Digital multimeter set on 200µA DC, Voltmeter, Push-to-make switch, Power supply set on 9V, Stop watch and wires.

Diagram:














Procedure:
1.
Set up the circuit above using the 1000µF capacitor and the 100kΩ resistor.


Be careful to connect the capacitor the right way around.  

2.
Once you switch on, the ammeter should register a current that starts to fall from an initial value of about 100µA  (0.100mA) to nearly zero over a period a few minutes. If you close the switch, momentarily, this current returns to its initial value of about 100µA before decaying again. The voltmeter will read initially zero and then rise up to about 10V in the same time. 
3.
Take current readings over a five minute period (e.g. every 30 seconds) in order to be able to draw a graph of current (in micro-amperes) against time (in seconds).  

4.
Repeat the above with:

(a) with the 56kΩ resistor in place of the 100kΩ resistor.
(b) the unknown value capacitor, XµF, replacing the 1000 µF capacitor 
5.
Tabulate all of your results.

6.
ON THE SAME AXES plot graphs of current (in micro-amperes) against time (in seconds) 

for the three above current variations.  
7.
The time constant of the capacitor-resistor circuit is equal to RC where R = resistance in ohms and C = capacitance in farads. Calculate the time constant expected for the two 

1000 µF capacitor circuit combinations.
8. 
On your graphs the time constant is equal to the time taken for the current to fall to 37% of some initial value. Calculate the three time constants derived from your graphs.

9. 
Compare the theoretical and graphical time constants from stages 7 & 8 above. Your discussion should include a consideration of the percentage uncertainties in your graphical values.

10.
Determine from your third curve the value of the unknown capacitance, XµF. 

Quote a percentage uncertainty for your value.

11.
If in your first circuit combination the resistance was now only 100Ω explain why you would need to make use of a data-logger in order to display a current decay curve.
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