Capacitors

You will need to know that
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1.
(a)
Calculate the charge on the positive plate of a 10 SYMBOL 109 \f "Symbol"F capacitor charged to a potential difference of 100 V.


(b)
Calculate the energy stored in the capacitor described in part (a).

2.
Three capacitors of capacitance 1 SYMBOL 109 \f "Symbol"F , 2 SYMBOL 109 \f "Symbol"F, and 3 SYMBOL 109 \f "Symbol"F respectively are available.  Prepare a table which shows all of the possible values of the combined capacitance if the capacitors are selected in pairs, or groups of 3 connected in all of the parallel and series combinations that you can think of.  Your table should include columns which shows the combination you have selected and the resulting combined capacitance.

3.
(a)
What is the time constant for a 2 SYMBOL 109 \f "Symbol"F capacitor connected in parallel with a 500 kSYMBOL 87 \f "Symbol" resistor?


(b)
Such a combination starts at a potential difference of 100 V.  What will be the p.d. across the combination



(i)
after a period of time equal to CR?



(ii)
after a period of time equal to 2CR?

The circuit shown in the diagram is set up, with both capacitors initially discharged.

The following sequence of operations then takes place

Stage 1:


The 1000 (F capacitor is charged to a potential difference of 12 V.

Stage 2:


The charge on the 1000 (F capacitor is shared with the initially uncharged 500 (F capacitor.
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(a)
Complete the gaps in the following table.

	Stage
	p.d./V
	1000 (F capacitor


	500 (F capacitor



	
	
	energy/(J
	charge/(C
	energy/(J
	charge/(C

	1
	12
	
	
	0
	0

	2
	
	
	
	
	


(b)
What is the energy stored at the end of stage 1?

(c)
What is the total energy stored at the end of stage 2?

(d)
How do you account for the difference between your answers to parts (b) and (c)?
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