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Consider the current loop illustrated. Imagine viewing the loop from above along the indicated axis.
There will be a tendency for the loop to rotate: Look jvd JUW N fogn Gbple

a) clockwise
b) courterclockwise |
c) notatall ( g
d) none of the above .

-

In the formula F = IL X B:

a) F must be perpendicular to T but not necessarily to B
b) F must be perpendicular to B but not necessarily to I

C) I must be perpendicular to B but not necessarily to F
d) all three vectors must be mutually perpendlcular

wst be perpendicular to both I and B

The magnetic torque exerted on a flat current-carrying loop of wire by a uniform magnetic field B is:

a) maximum when the plane of the loop is perpendiculs B
maximum when the la&t;thelocmns\f__/p;a@_’_k:ltoﬁi,}

¢) dependent on the shape of the loop for a fixed loop area

d) independent of the orientation of the loop

e) such as to rotate the loop around the magnetic field lines

You are facing a loop of wire which carries a clockwise current of 3.0 A and which surrounds an area of
5.8 x 10m?. The magnetic dipole moment of the loop is:

a) 3.0 A-m?, into the page /(7 A K \ 07\\ \

b) 3.0 A-m?, out of the page B

¢) 0.17 A-m?, into the page ~—

W \
d) 0.17 A-m", out of the page N -3
R o /) (NN A v

The diagram shows a straight wire carrying a flow of electrons into the page. The wire is between the
poles of a permanent magnet. The direction of the magnetic force exerted on the wire is:
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A circular coil of wire with 10 turns (coils) has a 0.23-m radius and carries a current of 2.6 A. It sits in
an external magnetic field of 0.95 T.

a) The coil will experience a maximum torque when its magnetic moment is oriented at a particular
angle relative to the external magnetic field direction. What is that relative angle? What is the
value of maximum torque exerted on this loop by the field?

b) What angle must the loop’s plane make with the external field if the torque is to be half its
maximum value?

¢) How much work is done by the external field if you rotate the loop with your hand from its
orientation of zero torque (and minimum energy) to its orientation of maximum torque? Does
the sign of your numerical answer make sense (i.e., should this work be positive or negative—
compare with lifting a rock against gravity—does gravity do positive or negative work in that
case)?
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A non-conducting sphere has mass m and radius R. A compact coil of
wire with N turns is wrapped tightly around it, with each turn concentric
with the sphere. The sphere is placed on a plane with an angle of incline
0 such that the coil is parallel to the inclined plane. A uniform magnetic
field B passes through this entire region and points upward.

Find an expression for the current / passing through the coil that enables
the sphere to rest in equilibrium on the inclined plane. Your answer
should include only the given variables (and constants), and you should
show that the result does not depend on 6.

Big hint: Draw a free-body diagram for the sphere. Label gravity acting at the center of mass and
calculate its torque relative to the contact point with the incline. Then label the external field and
the loop’s magnetic moment. The net torque (clockwise vs. counterclockwise) must be zero.  ¢q,,¢
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18)  Wolfson, 2" Ed., Chapter 26, Problem 55
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19)  Wolfson, 2" Ed., Chapter 26, Problem 56
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20)  Wolfson, 2" Ed., Chapter 26, Problem 57
Hint: You will need to find an expression for dF and integrate it along the curved path.
Use polar coordinates and unit vectors.
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