1. Capacitance of Parallel Plate, Spherical and Cylindrical Capacitors:

a) Parallel Plate Capacitor:

For such capacitor two parallel metallic plates, each having cross section A is separated

either by air or by dielectric with comparatively separation d. Thus

" ol for parallel plate air capacitor, if one plate be charged by positive
| e charge +Q then by electrostatic induction the equal but opposite
i B ' charge —Q will be induced in the other plate. Here as shown in
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b) Spherical Capacitor:

To construct such capacitor we take two concentric spherical conducting shells separated

either by air or dielectric. So if the outer shell be made grounded with inner shell charged

by the charge Q then for their inner and outer radius r; and r;, the electrostatic field at

any intermediate point P within two shells of that spherical air capacitor at a distance r

from the common center of that capacitor will be
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And finally the capacitance of a spherical air capacitor in SI
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Again for spherical dielectric capacitor, its capacitance will similarly become
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¢) Cylindrical Capacitor:

To construct such capacitor we take two concentric cylindrical conducting shells separated

either by air or dielectric. So if the outer shell be made
grounded with inner shell charged by the charge Q then for e
their inner and outer radius r; and r;, the electrostatic field at \_EM_BFE A
any intermediate point P within two shells of that cylindrical air Ha
capacitor at a distance r from the common axis of that . ' E
itor wi | b &L
capacitor will be i — p
dv ¢ 1 Q ]
~ dr € €, 2mrl |
L=
) @ '
r, :
0 _ Q 1‘21 \
Jy av = zﬂeol.frl —dr Or, V=

In (:—2) and finally. the capacitance of a cylindrical air
1

2me,l’

. . . 21e,l
capacitor in Sl system will be C = 2 ni
V. (_2)

rq

. Similarly, this

capacitance of  cylindrical air capacitor in cgs system will

Again for cylindrical dielectric capacitor, its capacitance will be
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2. Capacitance of ansolated Spherical Conductor:

Here we consider a sphere of radius r. This can now be treated as a spherical air capacitor

with r; = rand r, = . So the capacitance of an isolated spherical body in SI system will
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And thus, this capacitance of a single sphere in cgs system will
be C = r = the radius of that sphere. Hence by taking earth

to be a sphere of radius R = 6400 km, the capacitance of earth 7
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Finally the capacitance of spherical earthis C|o ¢, = 711.11 pF



