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Resistance and Capacitance
Griffiths 7.3 Two ideal electrodes
of arbitrary shape are immersed in a

liquid of dielectric permittivity e and S,e

conductivity s .

a. Show that the capacitance C and

resistance R are related by R :seC :

assume charges +Qsee ON electrodes

_L/ — eree — eree — eree
R—I ,C= \V pPV= C IDR—IC ,

compute current | = @J «d(area) over surface containing one electrode,

butJ=sE,so |=s @F *d(area) = g Qencosed by Gauss’ law.
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SsoR =1TC “sc as claimed

b. Attime t = 0, a battery is used to establish a potential difference Vo
between the conductors. After the battery is disconnected, the charge will

gradually leak off. Show that V(t) = Vg e—t, and find the "time constant" t .
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This is a slight generalization of Griffiths' problem, taken from his 2nd ed.



