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Physics Tutorial #7:
Magnetic Fields

Question 1

a) In the picture, Pac-Man is positively charged. Does the compass
needle rotate? If so, in which direction? If not, why not?
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b) Two metal cylinders are observed to attract one ancther. Without

using any other object, is it possible to tell whether botk are permanent
magnets?
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Question 2

Help map out the mystery magnetic field! At the side of the room, you
will find Mark’s Magical Magnetic Mat. Determine the direction of the
magnetic field at a point (or two) on the mat and draw a vector arrow at
this point to represent the direction. Come back later to see all the
arrows, and indicate on the figure below what you think is causing these
magnetic fields.
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Question 3

The diagram below shows a permanent magnet. Can you draw a
configuration of current-carrying wire that will (almost) cancel out the

magnetic {ield from this magnet? If not, why not?
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Question 4

For the two situations below, draw vector arrows at each dot to represent
the strength and the relative magnitude of the magnetic field at that
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Question 5

The figures below each show two long current-carrying wires
pointing into or out of the page. At each dot, show the magnetic field
vectors from the individual wires (use dotted vectors labeled A and
B) and the net magnetic field (use a solid vector).
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Question 6

A proton moves toward the bottom of the page. Show the direction
of the magnetic field at each of the numbered points {or say B=0).
Rank the fields B, to B, from strongest to weakest.
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Question 7

In the picture, the magnetic field at point 2 is zero.
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a) Isthe unlabeled charge positive or negative? Explain.

b) What is the direction of the magnetic field at point 1? Explain.

¢} Whatis the direction of the magnetic field at point 3? Explain.

Question 8

Why does the Earth have a magnetic field? What possible
explanations can you come up with?
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