Problem 31.30

current in the coil which will —
interact with the external B-field
to generate a force on the coil
that FIGHTS WHAT THE COIL
IS TRYING TO DO (which, in this case, is to enter the external magnetic
field).
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AS ALWAYS, start by producing an expression for the magnetic flux
through the coil. To do that, assume the coil has entered the field by a
distance “x” (see sketch) and, hence, the area of the coil through which
flux passes is “wx.” With that, we can write:

the magnetic flux is INCREASING so the
induced B-field will be OPPOSITE the
direction of the external B-field, or OUT
OF THE PAGE. A coil current that is
counterclockwise (using to the cupped-right-hand technique) will provide
us with the appropriate B-field.

As for force direction, there are two ways Ll X % X B.X 1
to do this, the hard way and the easy < o
T I

way. Iox X X X |
w : Linduced :

The hard way: According to Lenz’s Law, : !
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With the direction of current flow, you canuse i L, . . xB to deduce
the direction of the force on the wire (that force will be to the LEFT).

The easy way: Induced current-generated induced forces always FIGHT
what the coil is doing. In this case, the coil is attempting to enter a
magnetic field moving rightward, so the induced force will be
LEFTWARD!
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force present on the coil.
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If, on the other hand, you decide to
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As the coil is trying to exit the magnetic field moving to the right, the
induced force due to the induced current’s interaction with the external
magnetic field will be LEFTWARD.




