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Electrostatic Fields & Charges

Governing Eqs. Point Charges
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Electric Potential
Conditions
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Multiple Point Charges:
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    general Joule's law

       more common form
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Energy in the Field: Power in Conductors:
Power & Energy

Charge Distributions

Quantity Line
𝝆𝝆ℓ ⁄𝐂𝐂 𝐦𝐦

Surface
𝝆𝝆𝐬𝐬 ⁄𝐂𝐂 𝐦𝐦𝟐𝟐

Volume
𝝆𝝆𝐯𝐯 ⁄𝐂𝐂 𝐦𝐦𝟑𝟑

Total Charge
𝑄𝑄 C �

𝐿𝐿
𝜌𝜌ℓ𝑑𝑑𝑑 �

𝑆𝑆
𝜌𝜌𝑠𝑠𝑑𝑑𝑑𝑑 �

𝑉𝑉
𝜌𝜌v𝑑𝑑𝑑𝑑

Total Field
𝐷𝐷 C/m2 �

𝐿𝐿

𝜌𝜌ℓ𝑑𝑑𝑑
4𝜋𝜋𝑅𝑅2

�𝑎𝑎𝑅𝑅 �
𝑆𝑆

𝜌𝜌𝑠𝑠𝑑𝑑𝑠𝑠
4𝜋𝜋𝑅𝑅2

�𝑎𝑎𝑅𝑅 �
𝑉𝑉

𝜌𝜌v𝑑𝑑𝑣𝑣
4𝜋𝜋𝑅𝑅2

�𝑎𝑎𝑅𝑅

Electric 
Potential
𝑉𝑉 V

�
𝐿𝐿

𝜌𝜌ℓ𝑑𝑑𝑑
4𝜋𝜋𝜀𝜀 𝑟𝑟 − 𝑟𝑟′

�
𝑆𝑆

𝜌𝜌𝑠𝑠𝑑𝑑𝑠𝑠
4𝜋𝜋𝜋𝜋 𝑟𝑟 − 𝑟𝑟′

�
𝑉𝑉

𝜌𝜌v𝑑𝑑𝑣𝑣
4𝜋𝜋𝜋𝜋 𝑟𝑟 − 𝑟𝑟′

Energy
𝑊𝑊 J

1
2
�
𝐿𝐿
𝜌𝜌ℓ𝑉𝑉𝑑𝑑𝑑

1
2
�
𝑆𝑆
𝜌𝜌𝑠𝑠𝑉𝑉𝑉𝑉𝑉𝑉

1
2
�

𝑉𝑉
𝜌𝜌v𝑉𝑉𝑑𝑑𝑑𝑑

Line Charge
𝑄𝑄 = 𝜌𝜌ℓ𝐿𝐿
𝐷𝐷 =

𝜌𝜌ℓ
4𝜋𝜋𝜋𝜋

�𝑎𝑎𝜌𝜌

Surface Charge
𝑄𝑄 = 𝜌𝜌𝑠𝑠𝑆𝑆
𝐷𝐷 =

𝜌𝜌𝑠𝑠
2
�𝑎𝑎n


	Electrostatic Fields & Charges

