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If we want the bulb to glow brightly, we need
a large voltage across the bulb:

(- )

so we want a large emf induced in our loop,
and therefore want to turn the crank as fast

as possible (from part [a] you found that emf
is proportional to frequency).



Even in the absence of friction, the operator
of this hand-crank generator will find it
harder to keep the loop rotating as he/she
increases the frequency of rotation. To help
you figure out why this happens, I've broken
the chain of reasoning into multiple steps:
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In the diagram above, draw the direction
of the induced current and induced
magnetic field as the loop as rotated
clockwise. Replace the current-carrying
loop with its bar-magnet equivalent, and
show that this bar-magnet opposes the
clockwise-rotation.

Qualitatively, how does the strength of
this effective bar-magnet relate to the
frequency of rotation?
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The changing magnetlc flux induces an
electric field .. and £... in the two coils
in the direction parallel to the current that

would oppose the change in flux.
T (Lias' Law)
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Since the coils are made of conducting material,
. the net electric field in e|ther coil must be very
“> small. The induced fields E,,,,1 and E,,,, are

almost perfectly cancelled by additional electric

fields E:,, and Ew_ created by the electric

potential differences (voltages) between the

ends of the loops.
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Draw E N, and E . Knowing that electric field

lines of E and g, point from higher electric

potential to lower electric potential, show:
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Induced current in loop makes it effectively
a bar magnet that is aligned with the field
from the permanent magnet, and will resist
attempts to rotate it out of alignment.
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