Power and Energy in Electric Circuits
· Recall:  If you can move one Coulomb of charge through a potential difference of one Volt, then you have done 1 Joule of work (or, you’ve transferred one Joule of electric potential energy).
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or,
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· Power: The transfer of electric potential energy per unit time 
· (Units: Joules per second = Watts)
· 
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since we’re transferring electric potential energy,
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· however, since 
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, electrical power output can be rewritten as:
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· This can also be rewritten as:


[image: image7.wmf]R

I

P

2

=

 
and
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The Cost of Energy Consumption

· The electrical potential energy used by any appliance, device, or household at a given setting is determined by multiplying its power rating by the length of time it is used. The practical unit for electrical energy is the kilowatt-hour (kW·h). 
· Since 
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, from a unit analysis,

· 
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and
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· EnerGuide labels give details about how much energy an appliance uses in one year of normal use.
· The cost of using electric potential energy can be calculated by finding the product of power, time and the local rate:
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where:
P is given in kiloWatts



t is given in hours



rate is given in cents/kWh
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