
Force between capacitor plates

Solution I: Using energy.

Two plates are pulled apart by an additional seporation ∆d, while the charge on each plate and hence

the electric field between plates stays constant. The space between plates has the additional volume shown

in grey below:
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Solution II: Using energy more formally.
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Solution III: Using electric field.
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Pick an individual positive charge on the center of the lower plate. (Because the plate is infinite, every charge

is in the center.) Call that charge q0.

The force on q0 is the sum of (i) the force due to other positive charges plus (ii) the force due to the

negative charges. The first force is zero by symmetry. The second is the force due to an infinite negative

plate, namely
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Now, the total force on the bottom plate is the sum over the forces on each individual charge, so
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Grading: 10 points total for any of these methods, or for any other method.


