148D         Capacitor-Resistor Time Constant using the 

DL plus 128 Data Logger



         [147 is a non Data Logger Version of this experiment]
Apparatus:
Two electrolytic capacitors (1000µF & XµF), mounted 100Ω and 100kΩ resistors, DL plus 128 Datalogger,  Voltmeter connected to port 1 of the datalogger, Push-to-make switch, Power supply set on 9V, Stop watch and wires.

Set Up 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 (+ve in position X). 
Press and hold down the switch to charge the capacitor. 

The voltmeter will probably now read about 12V (despite the 9V setting!). 

2.
When you release the switch the capacitor will discharge through the 100kΩ resistor and the reading on the voltmeter gradually fall to zero.
3.
The time constant in seconds of the capacitor-resistor circuit is equal to RC where: 
R = resistance in ohms and C = capacitance in farads. 
(a) Calculate this time constant.
(b) Calculate 37% of the initial (with switch down) voltmeter reading.

4.
Press the switch down to recharge the capacitor and then, by releasing the switch, time how long it takes for the capacitor potential difference to fall to 37% of its initial value. This should equal the time constant.
5.
Change the resistance to 100Ω and attempt to repeat stages 1 to 4 above. 

6. 
Explain your lack of success with stage 4.

To obtain measurements this time you will need to make use of the data-logger.

7.
Check that the voltmeter is connected to port 1 of the datalogger and initialize the datalogger by pressing the ENTER button. If no display appears, see your teacher. 

NOTE: To save power the display disappears if no button is used for 100s. Press ENTER to reactivate the display.

Check that the display does not indicate ‘Simple Mode’. 

If it does press the buttons: Λ - MENU - ENTER
8.
Press MENU and then use the V and Λ buttons to select Recording Type by pressing the ENTER button again.
9.
Use the ENTER and V and Λ buttons to select: Fixed Time → seconds. 

Enter 5 seconds. 
10.
Charge the capacitor and keep the switch down to maintain its initial charge.
11.
Press the RECORD button and as soon as recording is confirmed by the display release the switch.
12.
After 5 seconds you should have a new menu. 

From this menu select View Graph. 


The display should now show a very simple graph 

looking like the diagram opposite.

13.
Press ENTER to continue. 

Select SAVE Data. 

Note the file name suggested (e.g. ‘A _ _ _ 16’)
Press the ESC button twice.

14.
Press MENU → Stored Data → The file name above → View Data table.
15.
The table displays time and potential difference values recorded every 15ms or so.


Press the V button until you reach the values corresponding to the period when the capacitor was discharging. (You may need to press this button many times!)

16.
Note down about eight sets of time and potential difference readings from the discharging period. (It does not matter where you begin or end.)

17.
Tabulate: time / ms; potential difference / V and ln (potential difference / V)
18.
Plot a graph of ln (potential difference / V) against time / ms.

19.
Your graph should be a straight line of negative gradient.


Measure the gradient of this graph which should equal the RECIPROCAL of the NEGATIVE of the time constant.


Estimate the percentage uncertainty of this time constant. 

20.
Replace the 1000µF capacitor with the unknown capacitor, XµF and use the data-logger set up to determine the value of the unknown capacitance, XµF. Quote a percentage uncertainty for your value.
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