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Solutions for Homework # 2

Problem#1: (Jackson 1.1)

1 a) First consider a closed hollow conductor with interior charges. Total charge on the original
conductor is Q; charge place in the interior is q.
Take a Gaussian surface just outside the surface. Then
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And E | # 0, so the outside is not protected from those interior charges. Now consider a
conductor with external charges. Take a path from point a on the surface to point b on the surface
straight through the conductor. Then use:

$E-dl =0 So, [ Ed+ | Ed=0
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But the integral over the surface part of the path is zero, since there is no flied arbitrarily close to
the surface. Then
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But this means that, if Ejperior-pan # 0. V, #V

However, a conductor is an equipotential. Therefore, the electric field on the interior of the
sphere must be zero.

b) Consider a conductor and a path enclosing a bit of the surface. Now we know that:

§E-dl =0
Now, squish the side of the path which are perpendicular to the surface of the conductor; then
their contribution to above integral is zero. So,

§E-dl = | E-dl - [ E-dl.
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But E =0 inside the conductor,so § E-dl = | E-dl=0 or E outside '/ = 0
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Since [ is arbitrary, E | yside = O-
Therefore, the electric field just outside of a conductor is perpendicular to the surface of the

conductor. Now take a Gaussian pill box enclosing the surface. Squish the side walls, so that
they are infinitesimal. Then,
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Problem#2: Jackson 1.2 - textbook page 51
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Problem#4: An infinitely long cylinder of radius R has a line charge density. Find the electric
field and its scalar potential A, everywhere .....
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Problem#5: The electric potential of a dipole P at origin is .....
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