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PAG9: Investigating capacitors
9.2 Capacitors in series and parallel
STUDENT
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Introduction
In this practical activity you will use your knowledge of the combined capacitance of a number of capacitors to determine the capacitance of an unknown capacitor. 
Aim
· To create a number of series and parallel configurations of capacitors.
· To calculate the combined capacitance for each configuration.
· To observe the change in time to discharge for differing configurations.
· To collect data to allow the capacitance of an unknown capacitor to be determined.
Intended class time
· 60 to 90 minutes
Equipment
· unmarked capacitor
· 3 × 470 F capacitors
· LED with series resistor
· voltmeter
· leads
· 4 × D cells or power supply limited to 6 V d.c.
· stopclock

Health and Safety
· Electrolytic capacitors must be connected with the correct polarity. 
· Do not exceed the limit of 6 V d.c. from the power supply.
Procedure
1. Charge the 470 F capacitor from the power supply (connect + to +).
2. Disconnect the capacitor from the power supply and connect the LED so that it lights as the capacitor discharges.
3. Time how long the LED is alight.
4. Repeat the experiment with a wide range of configurations of one, two or three 470 F capacitors, recording the time that the LED is lit for each configuration.
5. Plot a graph of time to discharge against capacitance.
6. Repeat the experiment with an unknown value of capacitor and use your graph to determine a value for the capacitor.

Extension Opportunities
1. Use your knowledge of capacitor discharge to estimate a value for the series resistor connected to the LED. Assume that the potential difference when the LED ceases to light is 0.6 V.
2. Comment on any observations.
Recording
As evidence for the Practical Endorsement you should have the data collected from your group. All work should be clearly dated.
In addition, in preparation for the assessment of practical work in the written examinations, you should have drawn a suitable graph. From this you could have estimated a value for the unknown capacitor and, if possible, have estimated the resistance in series with the LED.
This document may have been modified from the original – the master version is on the OCR qualification page.
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