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Physics 209 Homework 1

Alfredo CORREA
3rd September 2002

@ Mean-value theorem

The mean value {¢) of a potential ¢ in the surface of an sphere of radius R
is:
R? [dy [ sin@d6¢(R,0,1)
Lets calculate explicitly the derivative d{¢)/dR, i.e. how the mean value
varies when the radius of the sphere is changed:

ey 1 . 0 ,
—5 = E/dwfsmﬁdﬁa—ﬁ(R,@: ¥)

_ %/dqﬁ/sin@d@Vq’)-f‘

1
= — v . d
R24nfias ¢ ds

- R2147r//fsvz¢d3r

but V?¢ = —4wp = 0 because by hypothesis there is no charges in the
volume of the sphere, so:
o)

dR
and because of continuity limp_o{¢){R) = ¢(0) the result. is that:

By Gauss theorem:

=0

($}{R) = ¢(0) V R if no charges are included in the volume of the sphere

P.
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