
Potential Energy of Charged Particle in Uniform Electric Field

• Electrostatic force: ~F = −qEĵ (conservative)

• Displacement: d~s = dxî + dyĵ

• Potential energy: U = −
∫ ~r

~r0

~F · d~s = −
∫ y

0
(−qE)dy = qEy

• Work: Wif =
∫ ~rf

~ri

~F · d~s =
∫ yf

yi
(−qE)dy = −qE(yf − yi)

• Electric potential: V(y) = −
∫ ~r

~r0

~E · d~s = −
∫ y

0
(−E)dy = Ey
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