Conservative force
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Coulomb's force is conservative: The work done by the electrostatic force on a test charge when
the charge moves from A to B depends only on the value of the potential at the points A and B.
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The result above is independent from the path chosen (As one can see if one
evaluates the integral over any other sequence of points connecting A to B)

By using Stokes's theorem one can directly prove that the work done by Coulomb's
force along a closed path is zero. This fact is itself a proof of the fact that the

electrostatic force is conservative.
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Going back to the integral at the beginning of this set of notes, one can see that
the potential difference between two points can be determined by evaluating an
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When one sets to zero the potential at the initial integration point (typically a

integral:

point infinitely far away from the charge distribution) the expression above

(F)= — J dT.E
pimis - |

simplifies to

Matching conditions for the potential

The matching conditions for E on the two sides of a surface with a surface charge
density were found to be
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This implies that
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Notice however that the potential is continuous at the surface, since each point in
space must have a single value for the potential
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If one wants to use a mathematically more precise notation, one should write
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