Physics 1215
Group Problem

A conducting rod of mass m and length L is free to slide
without friction along two parallel rails with negligible

resistance. The rails are connected to a resistor of resistance R
and inclined at an angle of @to the horizontal. The entire set-
up is placed in a uniform magnetic field, B, pointing in the
vertical direction:

1. Indicate on the drawing which way the current will flow through the rod as the rod slides
down the rails.

2. Using Faraday’s law and Newton’s second law, derive an cxpression for the velocity of the

rod once it has reached a terminal velocity. (Always draw a clear free-body diagram when

using Newton’s second law.)

At the terminal velocity, what current flows through the wire?

4. Solve parts (1) and (2) again, but for the case where the magnetic field is perpendicular to the
face of the inclined plane, rather than directly vertical.
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