
P29-15 The current is found from Eq. 29-5,

i =
∫

�j · d�A,

where the region of integration is over a spherical shell concentric with the two conducting shells
but between them. The current density is given by Eq. 29-10,

�j = �E/ρ,

and we will have an electric field which is perpendicular to the spherical shell. Consequently,

i =
1
ρ

∫
�E · d�A =

1
ρ

∫
E dA

By symmetry we expect the electric field to have the same magnitude anywhere on a spherical shell
which is concentric with the two conducting shells, so we can bring it out of the integral sign, and
then

i =
1
ρ
E

∫
dA =

4πr2E

ρ
,

where E is the magnitude of the electric field on the shell, which has radius r such that b > r > a.
The above expression can be inverted to give the electric field as a function of radial distance,

since the current is a constant in the above expression. Then E = iρ/4πr2 The potential is given by

∆V = −
∫ a

b

�E · d�s,

we will integrate along a radial line, which is parallel to the electric field, so

∆V = −
∫ a

b

E dr,

= −
∫ a

b

iρ

4πr2
dr,

= − iρ

4π

∫ a

b

dr

r
,

=
iρ

4π

(
1
a
− 1

b

)
.

We divide this expression by the current to get the resistance. Then

R =
ρ

4π

(
1
a
− 1

b

)
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1) From HW-3, solution repeated below








