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1 Energy stored in a parallel plate capacitor with dielectric

A capacitor consists of two parallel plates, each with area A and separated by distance d,
which is much smaller than the dimensions of either plate. The plates are charged uniformly
with equal and opposite free charges of magnitude Q. The gap between the capacitors is
filled with a linear dielectric with dielectric constant, €.

a) Determine the energy stored in the capacitor in terms of the capacitance

€A

C’=d

and Q f-
b) By what fraction is the energy different to that if the dielectric were absent?
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