Week 8 Homework

Physics 1B
February 28, 2007

1 Serway 20.1

An emf is caused by a change in flux, which can be produced by a change
in magnetic field strength, magnetic field direction, or area perpendicular to
the magnetic field. Since the magnetic field in this problem is constant (not
changing in magnitude or direction), an emf can only be produced by changing
the area perpendicular to the magnetic field. This amounts to rotating the loop
or changing its area.

2 Serway 20.2

Yes. A falling magnet would create a magnetic field which changed in time,
causing magnetic flux. This flux would induce an emf, the emf inducing current
in the tube.

3 Serway 20.7

If the magnetic field was constant and the wearer of the bracelet perfectly still,
no problem would occur. However, if the bracelet wearer moved or the magnetic
field changed, this would cause a change in flux which would induce an emf in
the bracelet. If the bracelet was a continuous band, this would create a large
current, causing the bracelet to heat up. If the bracelet had a gap, the high
voltage difference across the gap could cause charge carriers to jump across the
gap (this is called an arc).
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