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Direct Current
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EMF

EMF converts some type of energy to electrical potential energy and raises a charge from a state of lower potential to high potential.

The work that the battery does W is 
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Power, (wattage) is the rate the battery is doing work:
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For an ideal battery:
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Ideal Battery
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Real Battery
Has internal resistance:
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where r = internal resistance.
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Electrical Power:
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Example Problem
A 40 W light bulb is plugged into a 120V outlet.

a)
How much current flows through it?
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b)
What is the resistance of the bulb?
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c)
How much current would flow through a 100W bulb used in the same outlet?
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Multiple EMFs

Series Current
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Parallel Current
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