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Electrostatic Potential Energy

Work done to Q, against the field due to Q;:
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Stored energy for Q; and Q, as potential energy:
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Potential energy of a group of N discrete point charges at rest:
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For a continuous charge distribution:
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Electrostatic Energy in Terms of Field Quantities

Electrostatic energy: 1
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Electrostatic energy density:

W, =

V,WedV

NN

For two-conductor capacitors:
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Electrostatic Forces F l

System of bodies with fixed charges (Q = const.):

dW =F,-dl < Work done by the virtual displacement
— dW =-dW,, < Expense of the stored energy
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Systems of £onducting bodies with fixed potential (V = const.):

dW, = ZdeQk < Energy supplied by the source
k

dW =F, -dl <« Work done by the virtual displacement
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dW,, = > ZdeQk =5 dW, <« Electrostatic energy change
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