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Electric conductors and capacitors

To calculate the capacitance of a capacitor, follow the following steps:
1-Calculate the field between the armatures (using the Gauss theorem)

2-Deduce the potential difference between the conductors ( =— ()
3-Calculate the ratio C=Q/(V1-V2)

Exercise 1: parallel-plane capacitor
1 L to the plane and exiting the plane (positive charge)
> L to the plane and entering the plane (negative charge)"
Outside the plates | + ,=0
Between the plates = 1+ 5

XA EZ'

By applying Gauss's theorem o= . = E, I V,

| l I I 1 f f . - = 2 (_E }
Let us take as t c Ga SS1an surrtace or a Cyllnder / """"" 3
W 11 an aXS [)ell’ 1 I he n + T — iy e

(1) =® ,()+®,( 1)+ (1) S o

CD(1):11 1+ 1 27 1 3 FleFl

3

The field is perpendicularto 3 so® ,=0

The field 1isparalellto ;and »
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So the charge contained in the surface of Gauss is
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We apply Gauss' theorem: a
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We notice that the capacitance does not depend on the charge or the potential, it depends
on the dimensions of the capacitor and the medium in which it is placed (here the
vacuum ()



Exercise 2: cylindrical capacitor

By applying Gauss's theorem. Let us take as Gaussian surface a cylinder of height h

and radiusr (  1<r< ). Due to symmetry,
surface.

o( )= ,()+o,()+o,() = | . 1+
Field ® =, =0
Also, the field
q)s(): 5 3— . 3= 2 ..
®( )= . 3= .2..
The total charge contained in the Gaussian surface is Q
o()= 2. =— [E=—
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Exercise 3: spherical capacitor

o+

is parallel to the normal of the lateral surface 3
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1s radial and constant in the Gaussian
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By applying Gauss' Theorem, let us calculate the electrostatic field created by a

sphere with center O and radius  1<r< 5.

For reasons of symmetry, the vector
Gaussian surface, the flow leaving this sphere is:

o )= =ESG=E4 2
The total charge contained in the Gaussian surface is Q
By applying Gauss' Theorem,
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2) Calculation of capacity C if , tends towards 1

—12 402

If 2—’1{2 ~ 2 C=
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similar to that of a planar capacitor

is radial and has the same modulus on the
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