Example 7.4: (page 298)
A conducting disk of radius a is rotating with its (constant) angular velocity
parallel to an external magnetic field. A circuit is connected to a resistor between
the edge of the disk and the central axis. Find the current through the resistor.

Considering positive charges on the disk, the magnetic force on a charge is given
by: (let u represent tangential velocity)

F=qixB .
At any point along the disk, the velocity is given by:
U= XS
Here, the vectors are given by:
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The magnetic force vector is then given by:
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The conventional current is directed along the s direction. The emf is then given
by:
F - a’ wBa’
emf—sj‘oa'ds—(DB?—lRﬁl— 2R

All in all, I think the approac_h which formulates this problem based upon the
Lorentz force is more transparent than the approach which looks at the changing
magnetic flux; an approach which never-the-less will give the same answer.



