AP Physics -  Capacitance LP
Leyden Jar

Capacitor  -  two metal plates separated by insulator


Dielectric  (  insulator

Capacitors:
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     Symbol  for capacitor

Capacitance  (  ratio of charge to potential difference
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Unit is farad      F
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Farad is very large --  mostly (F  and pF

· A 3.0 pF capacitor is connected to a 12 V battery.  What is the charge on the capacitor?
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Finding Capacitance
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· A parallel plate capacitor has an area of 2.00 cm2.  Plate separation is 0.100 mm. What is its capacitance?
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Energy Stored in Capacitor

PE  is zero at beginning,  and  PE  when capacitor is charged.
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· 12.5 (F capacitor connected across 9.0 V battery.  Find energy stored.
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Parallel Combination:
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Total charge is: 
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V   is same  for all capacitors in parallel

· [image: image35.wmf]V=12.0 V

2.35  F

m 

1.85  F

m 

3.15  F

m 

Find the equivalent capacitance for this circuit, (a)  the charge on the 1.85 (F capacitor, and (b) the total charge in all the capacitors.

(a)      
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(b)   
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Series Combination:
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V  across capacitors may be different

Q for each is the same.

· [image: image36.wmf]V=12.0 V
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 Find (a)  the equivalent capacitance for this circuit, the total charge in all the capacitors, and the charge on the 2.85 (F capacitor.
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Internal Resistance

terminal voltage ( potential difference across battery

 emf (electromotive force) ( voltage battery actually produces

Voltage drop of battery 
 (  
terminal voltage

Voltage produced  

(  
emf
terminal voltage given by:
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r   (   internal battery resistance

· (  source of emf-  actual voltage produced
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(
voltage drop inside battery

Terminal Voltage  =  actual voltage – voltage drop inside battery

 IF  R much greater than r  --   ignore r
Can think of battery as:
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· A battery has an emf of 12.0 V delivers 150.0 mA when connected to a 75.0 ( load.  What is the internal resistance of the battery?
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