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Let us extend these arguments to two generalized cases: (1) that of many point
charges and (2) that of a continuous distribution of charge. We once again use the
superposition principle, which states that the electric field due to many charges is
the vector sum of the electric fields produced by the individual charges.
Theretore, we can express the flux through any closed surface as
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Example 24.10 A Sphere Inside a Spherical Shell

A solid conducting sphere of radius a carries a net positive
charge 20). A conducting spherical shell of inner radius &
and outer radius ¢ i1s concentric with the solid sphere and
carries a net charge — 0. Using Gauss's law, find the electric

field in the regions labeled @, @, @, and @ in Figure 24.20
and the charge distribution on the shell when the entire

system 1s in electrostatic equilibrium. . .
' 4 UjE.dA:i [ﬁEdA:i
) &o
q
. _ 9 E=——
E[f]dA = . A
T __ 1 H kq
K Ty g dmr’ T2
| l": I_ ...'.‘ Il' .: )
—— )
ot
N
a b ¢




Formal Derivation of Gauss’s Law E
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