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Build and test your own capacitor
Task 1 - Investigating the factors affecting the capacitance of a parallel plate capacitor
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1. Wrap an appropriate length of aluminium foil around the two cards to make your capacitor plates. You may use some tape to secure the foil. 
2. Place one of the plates on a pile of books or a wooden block. Secure the other plate in the clamp as shown in the diagram above. Make sure the plates are parallel.
3. Set the multimeter on its lowest capacitance range. Connect the multimeter across the plates using the crocodile clips.
4. Start with a separation of about 1 cm and with the plates having maximum area of overlap. Slowly move the top plate vertically upwards and observe what happens to the capacitance C as the separation d in increased. Suggest a simple relationship between C and d?
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You will now carry out an experiment to determine an approximate value for the permittivity of free space    .
a) Start with the plates having maximum area of overlap and a separation of about 1.0 cm.
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Move the top plate horizontally to reduce the area of overlap. Keep the separation between the plates constant. Measure and record the width x of the overlap and the length y of the overlap in the table below. 
In the table, also record the capacitance C of the capacitor and calculate the area A of overlap.

	C / nF
	x / m
	y / m
	A / m2

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


c) Repeat the step above for a range of A values.
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Suggest a simple relationship between C and A.
e) Plot a graph of C against A. Draw a line of best fit through the points
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Explain why the gradient of the graph is equal to      . Note: The graph may not pass through the origin because of possible zero error with the multimeter and ‘stray’ capacitance. 

g) Use the gradient to determine an approximate value for   .


h) Write a short paragraph to summarise your conclusions.
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