5 Electric Current
Current = Rate of flow of charge
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[I] = C / s = Amp

In a wire, there are free charges which move at some speed vd. There will be n free charges per unit unit.

In time dt all charges in a cylinder of length vd dt will go past.

So 
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 Number of charges . Charge / Time = 
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It is useful to deal with current density:

Current Density 
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Hence 
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With vd driven by E,

There are collisions so 
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So 
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We can write 
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Where 
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Conductivty = 
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Looking at a wire it is clear
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So 
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