PHYS 121 Tutorial #9 — group problem solving

1. The value of the integral 35 B-dl = tolena around the closed path in the figure below is
3.77 x 1075 Tm. What is the value of I3?

2. A toroid consists of a coil of N turns wrapped around a doughnut-shaped former. Use Ampere’s
law 3§ B-dl = 1o lena to find the strength of the magnetic field B a distance r away from from the
centre of the toroid (see the figure below). Your answer should be expressed in terms of N, r, and

the current I passing through the coil of wire.




PHYS 121 Tutorial #9 — group problem solving

3.
The figures below show one or more metal wires sliding on fixed metal rails in a magnetic field. For
each, determine if the induced current flows clockwise, flows counterclockwise, or is zero. Show your
answer by drawing it.
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4.
A loop of copper wire is being pulled from between two magnetic
poles. s
a. Show on the figure the current induced in the loop. Explain e
your reasoning. D RN Pull

b. Does either side of the loop experience a magnetic force? If so, draw and label a vector
arrow or arrows on the figure to show any forces.
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d.
A vertical, rectangular loop of copper wire is half in and half out of a

horizontal magnetic field. (The field is zero beneath the dashed line.)

The loop is released and starts to fall.

a. Add arrows to the figure to show the direction of the induced
current in the loop.

b. Is there a net magnetic force on the loop? If so, in which
direction? Explain.

The figure shows five loops in a magnetic field. The numbers indicate the lengths of the sides
and the strength of the field. Rank in order, from largest to smallest, the magnetic fluxes ®, to ®s.
Some may be equal.
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Order:

Explanation:
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7.
The figure shows four circular loops that are perpendicular to the page. The radius of loops 3 and 4
is twice that of loops 1 and 2. The magnetic field is the same for each. Rank in order, from largest to
smallest, the magnetic fluxes ®, to @,. Some may be equal.
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Order:
Explanation:
A circular loop rotates at constant speed about an axle through the \
center of the loop. The figure shows an edge view and defines the 4 Y i A
angle ¢, which increases from 0° to 360° as the loop rotates. e g
a. At what angle or angles is the magnetic flux a maximum? il ;\L;,’
. I R SN I LA
,-"’ =" \\Axle
b. At what angle or angles is the magnetic flux a minimum? D\

¢. At what angle or angles is the magnetic flux changing most rapidly?
Explain your choice.
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9.
Does the loop of wire have a clockwise current, a counterclockwise current, x %X _x x
or no current under the following circumstances? Explain. y .
a. The magnetic field points into the page and its strength is increasing.
e — . x x

b. The magnetic field points into the page and its strength is constant.

¢. The magnetic field points into the page and its strength is decreasing.
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10.
A loop of wire is perpendicular to a magnetic field. The '® B

magnetic field strength as a function of time is given by -
the top graph. Draw a graph of the current in the loop as

a function of time. Let a positive current represent a a2
[
current that comes out of the top and enters the bottom. A,
There are no numbers for the vertical axis, but your 0 s 1 % 5 r 1(%)

graph should have the correct shape and proportions.

B S L D ‘(5)
3 -

11.

A loop of wire is horizontal. A bar magnet is pushed toward the

loop from below, along the axis of the loop.

a. What is the current direction in the loop as the magnet is approaching? |
Explain.

b. Is there a magnetic force on the loop? If so, in which direction? Explain.
Hint: A current loop is a magnetic dipole.
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12.
a. Just after the switch on the left coil is closed, 7 “(‘(‘ T T \‘
does current flow right to left or left to right UL LU l A W
through the current meter of the right coil? | M ,_J N |

Or is the current zero? Explain.

b. Long after the switch on the left coil is closed, does current flow right to left or left to right
through the current meter of the right coil? Or is the current zero? Explain.

13.
A metal wire is resting on a U-shaped conducting rail. The rail is fixed in X x Xy X
position, but the wire is free to move.
a. If the magnetic field is increasing in strength, does the wire: X p o
i. Remain in place? Vi, Move.out of the p!qne of lheT page, » « » v
iii. Move to the left? vii. Rotate clockwise? x \l XXX
iv. Move up on the page? viii. Rotate clockwise? Fixed rail Wire

v. Move down on the page? ix. Some combination of these? If so, which?
Explain your choice.

b. If the magnetic field is decreasing in strength, which of the above happens? Explain.
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14.
Consider these two situations:

a. Draw the induced electric field.

X X X X
X X X x
x b4 X x
x X X x

B-field rapidly increasing

b. Draw the induced electric field.
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B-field rapidly decreasing



