
Electric Field and Electric Potential

Determine the field or the potential from the source (charge distribution):
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Determine the field from the potential: ~E = − ∂V
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ĵ− ∂V
∂z

k̂

Determine the potential from the field: V = −
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• Systems with ~E = Ex(x)î: Ex = − dV
dx

⇔ V(x) = −
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• Application to charged ring: Ex =
kQx

(x2 + a2)3/2 ⇔ V =
kQ√
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• Application to charged disk (at x > 0): Ex = 2πσk
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