7.1.1 Ohm's law
It is observed that a current is the result of a force on a charge per unit charge:
J=oE
Here o is called the “conductivity” of the system and is not surface charge

density. If the charges are in the presence of an external magnetic field, we also
have:

j=|E+xB|
which you recognize as the Lorentz force.
However, for relatively small velocities the magnetic effect may not be significant.

Example 7.1: material with a cross sectional area A, length L and conductivity o.
If a potential difference V exists across the ends, what is the current that flows.

j=oE:1=¢f]-dA

Model as two infinite parallel plate capacitors:
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Example 7.2: coaxial cylinders, maintained at V, with conductivity o. In a length
L what is the current that flows?

J=cE:I=f ]-dA
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Suppose OZE , steady currents, between 2 cylindrical shells.

problem 7.4: Consider two cylindrical shells , one of radius a, the other (larger)
of radius s which ultimately will have the maximum radius b. The same current
crosses both cylinders. This means:

$fJ-dA=¢f J-dA
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problem 7.1: two concentric spheres (r=a,r=b) separated with a material of o.
Find the resistance when the shells are at a different potential.




