[image: image1.jpg]6. A long straight wire carries a constant current / towards the top of the page. Three
fixed conducting rails are beside the wire. A copper rod is free to slide without
friction along the two long rails. A conducting loop is formed by the copper rod, the
two long rails and the cross rail, with the only
significant resistance of the loop being R in I
the cross rail. The cross rail is a distance @
from the wire and has length b. The distance
of the copper rod from the wire is 7. Use only
the symbols I have defined, plus constants. F

A) Show how to use Ampere’s Law to
find the magnitude of the magnetic R
field, B due to the current / at the
location of the copper rod.
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B) Find the magnitude of the magnetic flux through the conducting loop as a
function of 7.

©C) Find the mutual inductance between the conducting loop and the long straight
wire as a function of r.





[image: image2.jpg]D) Suppose the copper rod is now pulled to the right with a constant speed v.
Starting with your answer to (b), find the magnitude of the induced emf in the
conducting loop as a function of 7. (remember the chain rule from
caleulus)

E) Instead of the action in (d), we leave the copper rod untouched and increase
the current in the long straight wire. Will the copper rod start to move? If so,
will it move toward or away from the long wire and why?




