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V to E and V from E examples - Dr. Ray Kwok

1D uniform charge distribution
At center line of a finite length L,   E = ?
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Infinite line charge
Infinite length.   E = ?
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(eqn. 2)

From Eqn. 1, set L →∞

which can be easily confirmed with Gauss Law
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point charge
L → 0, E = ?

From Eqn. 1, set L → 0 

which is just the point charge equation.
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V from E
due to the charges on finite length L.    (note:  V = 0 at infinity.)
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(eqn.3)
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integral
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V from integrating pt charges
Finite length L.   V = ?
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E from V – finite linear charge
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From eqn (3)

From eqn (4)

Both give the same E as in eqn (1)
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Eqn(3) is the same as Eqn(4)
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V from infinite line charge
From eqn (4)
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V from E: Infinite line charge

From eqn (3)
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which is the same as eqn (5)
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V of a point charge
From eqn (4), set L → 0
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which is just the point charge equation.


