53.  Three parallel-plate capacitors are constructed, each having the same plate
area A, and with C; having plate spacing d;, C, having plate spacing d,, and Cg
having plate spacing d3. Show that the total capacitance C of these three

capacitors connected in series is the same as a capacitor of plate area A and with
plate spacing d = dj +dp +dj.

Solution

The capacitance of a parallel-plate capacitor, with vacuum between the plates, is
C=¢yA/d, where ¢ is a constant, A is the area of one of the plates, and d is the

distance between the plates. When three capacitors (having capacitances of
Cy, Gy, and C3) are connected in series, the total capacitance of the combination is

If the capacitors all have the same plate area A, and plate spacings of d;, d,, and
ds respectively, this becomes
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Comparing this result to the general expression for the capacitance of a parallel-
plate capacitor, C=¢y,A/d, it is observed that the total capacitance of the series
combination is the same as that of a single capacitor of plate area A and plate
spacing d =dy +d, +dj. 0




