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Flow of energy into a capacitor being charged

When a capacitor is being charged, the energy stores is increasing with time.
Taking an example of a parallel plate capacitor, we will now show that the
rate of increase of energy stored is equal to the rate at which the energy
flows into the volume between the plates.
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We will now compute the flow of energy per sec from the boundary of the
capacitor. Note the Poynting vector

~N =
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has a constant magnitude every where on the curved surface ~N and is di-
rected into the volume between the plates.
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Therefore, the rate of flow of energy per sec is
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This shows that the rate of flow of energy into the volume between the
plates, as given by the Poynting theorem is equal to the rate of increase of
energy of the capacitor.
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