Summary

SUMMARY

A capacitor consists of two conductors carrying charges of equal magnitude but
opposite sign. The capacitance C of any capacitor is the ratio of the charge Q on
either conductor to the potential difference AV between them:
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This relationship can be used in situations in which any two of the three variables
are known. It is important to remember that this ratio is constant for a given con-
figuration of conductors because the capacitance depends only on the geometry
of the conductors and not on an external source of charge or potential difference.
The SI unit of capacitance is coulombs per volt, or the farad (F), and
1F=1C/V.
Capacitance expressions for various geometries are summarized in Table 26.2.
If two or more capacitors are connected in parallel, then the potential differ-
ence is the same across all of them. The equivalent capacitance of a parallel com-
bination of capacitors is
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If two or more capacitors are connected in series, the charge is the same on all
of them, and the equivalent capacitance of the series combination is given by
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These two equations enable you to simplify many electric circuits by replacing mul-
tiple capacitors with a single equivalent capacitance.

Work is required to charge a capacitor because the charging process is equiva-
lent to the transfer of charges from one conductor at a lower electric potential to
another conductor at a higher potential. The work done in charging the capacitor
to a charge () equals the electric potential energy Ustored in the capacitor, where
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TABLE 26.2 Capacitance and Geometry

Geometry Capacitance Equation

Isolated charged sphere of radius
R (second charged conductor C = 4me,R 26.2
assumed at infinity)

Parallel-plate capacitor of plate

area A and plz d C:Ei 26.3
area A and plate separation 07y
Cylindrical capacitor of length . ¢
€ and inner and outer radii ? _ b 26.4
aand b, respectively 2k, ln(;)

Spherical capacitor with inner
and outer radii @ and b, C= L 26.6
respectively k. (b — a)
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