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Unit R113 – Electronic principles
RC circuits
Task 1 – Charging a capacitor in series with a resistor
Resistor-Capacitor (RC) circuits are commonly used to provide electrical time delays.  

Your task is to perform an experiment to explore and understand how this can be achieved.

Working in groups, connect the power supply, resistor and capacitor as shown in the circuit diagram.  Do not switch on the power supply yet – your teacher will need to check the circuit first!

You will need a voltmeter (or multimeter) to measure the voltage across the capacitor, and a stopwatch to do this at 10 second intervals.
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Switch on the power supply and record voltage readings every 10 seconds up until 300 seconds 
(5 minutes).  Tabulate your results in a table as shown below.

	Time 
	Voltage across capacitor (volts)

	0
	0

	10
	

	20
	

	30
	

	50
	

	100
	

	300
	



Once you have completed the table, plot your results using either graph paper or Microsoft Excel – a simple x-y graph of voltage (y-axis) and time (x-axis) with the points joined up will do.  Remember to start a time=0 seconds with 0 volts across the capacitor.
1. What do you notice about the shape of the graph?

2. What is the time constant for the circuit (given by C x R)?

3. How does the time for the capacitor to fully charge (to approximately 9v) relate to the time constant C x R?

Task 2 – Effects of varying the value of C in the circuit
You are going to repeat the experiment from Task 1 using a higher-value capacitor.




Once your circuit has been checked by your teacher, switch on the power supply and record voltage readings every 10 seconds up until 300 seconds (5 minutes).  Tabulate your results as last time in a table as shown on the next page.
	Time 
	Voltage across capacitor (volts)

	0
	0

	10
	

	20
	

	30
	

	50
	

	100
	

	300
	


Plot your results as before.
1. What do you notice about the shape of the graph this time – how has it changed from that plotted in Task 1?

2. What has been the effect on the circuit time constant by making the value of C bigger?

3. Does the capacitor charge fully (to approximately 9v) in 300 seconds – and if not how long will it take?
4. If the value of the capacitor cannot be changed, what is another way of changing the circuit time constant?
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