
Electric Field of Charged Rod (1)

• Charge per unit length: λ = Q/L

• Charge on slice dx: dq = λdx
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• Limiting case of very short rod (L ≪ D): E ≃
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• Limiting case of very long rod (L ≫ D): E ≃
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Electric Field of Charged Rod (2)

• Charge per unit length: λ = Q/L

• Charge on slice dxs: dq = λdxs

• Trigonometric relations:

yp = r sin θ, −xs = r cos θ

xs = −yp cot θ, dxs =
ypdθ
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Electric Field of Charged Rod (3)

Symmetry dictates that the resulting electric field is directed radially.

• θ2 = π − θ1, ⇒ sin θ2 = sin θ1, cos θ2 = − cos θ1.

• cos θ1 =
L/2
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• Ez =
kλ

R
(sin θ2 − sin θ1) = 0.

• Large distance (R ≫ L): ER ≃
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.

• Small distances (R ≪ L): ER ≃
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R

• Rod of infinite length: ~E =
2kλ

R
R̂.
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Electric Field of Charged Rod (4)

Symmetry dictates that the resulting electric field is directed radially.

• Charge per unit length: λ = Q/L

• Charge on slice dx: dq = λdx

• dE =
kdq
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• Large distance (y ≫ L): Ey ≃
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