Electrical Current
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When a potential difference V is applied to the conductor, a uniform electric field is established in the wire.
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The charges in the metal that are in the conducting state begin to move.

Electrical Current: The rate of charge passing any given point in the conductor
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For current to flow, 2 conditions must be met:

1) Potential Difference

2) Unbroken Conducting path

Conventional Current:
Flows from 
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The current is the same all through the wire! (It’s almost instantaneous, barely slower than light)
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Current Density A/m

A=cross sectional area
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n = number of conducting charges/m^3

e = charge of electron

vd = drift velocity (actual speed of charges)

Usually, 
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Classical Conductors are not perfect!*

They have electrical resistance: R
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(A is cross-sectional area, 
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(Superconductors have no resistance, but require very low temperatures)

As temperature increases, 
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 increases.
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