Week 9 Homework

Physics 1B
March 7, 2007

1 Serway C20.9

Direction of eddy currents: Upon entry into the field, the change in flux is
directed into the page. An eddy current is induced to oppose this magnetic
flux, so the current it induces creates a field directed out of the page. Therefore,
the current is counterclockwise. Upon exit from the field, the change in flux is
directed out of the page. Therefore, to oppose this flux change, the eddy current
is clockwise. From right hand rule 1, we see that the force on the rightmost part
of the slab upon entering the field is parallel to the base, directed away from
the region of the magnetic field. Upon leaving the field, the force is directed
into from the field region, also parallel to the base.

2 Serway C20.10

An emf will only be induced in the loop if there is a change in flux through
the loop. Since the current through the transmission line is an alternating
current, it periodically switches directions. This will change the magnetic field
in time, creating a magnetic flux. The magnetic field lines due to a long straight
wire circle around the wire. Therefore, the ideal orientation of the loop would
position the field created by the straight wire to be perpendicular to the plane
of the loop (this would maximize the flux through the loop when the current
changed directions). You could put the loop around the transmission line, but
you wouldn’t want the cross-sectional area of the transmission line to be parallel
with the loop.

3 Serway C20.14

It is not possible to have a constant emf without having infinite fields or areas,
which are not physically possible.



4 Serway C20.19

The current induced is left to right through the resistor. The straight wire
produces a magnetic field into the page at the location of the circuit. This
magnetic field decreases as the current is turned off. Therefore, the change in
flux due to this decrease is out of the page. To oppose this change in flux, a
current is induced in the loop to create a change in flux in the opposite direction:
into the page. Right hand rule 2 shows that to produce a magnetic field into
the page, the current through the resistor must move left to right.
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