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1 Ohm’s law

Consider a cylindrical material with arbitrary cross section. Suppose that this obeys J = oE
where the conductivity ¢ is independent of location within the material.

a) By using a path along the length of the cylinder and the relationship between AV and
E, show that the potential difference across the ends satisfies

AV =IR

where I is the current along the material and R a constant.

b) Determine an expression for R in terms of the conductivity, the cross sectional area of
the material and the length of the material.
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