
CUT THESE OUT AND TAPE INTO YOUR HOMEWORK NOTEBOOK:

HW 29-4-1  (6 pts) Section 29.5  Torque on a Current Loop in a Uniform Magnetic Field 
45. A magnetized sewing needle has a magnetic moment
of 9.70 mA ? m2. At its location, the Earth’s magnetic
field is 55.0 mT northward at 48.0° below the horizontal.
Identify the orientations of the needle that represent
(a) the minimum potential energy and (b) the maximum
potential energy of the needle–field system. (c) How
much work must be done on the system to move the needle
from the minimum to the maximum potential energy
orientation?

HW 29-4-2  (6 pts) Section 29.5 
47. A rectangular coil consists of N = 100 closely wrapped
turns and has dimensions a = 0.400 m and b = 0.300 m.
The coil is hinged along the y axis, and its plane makes an
angle θ = 30.08 with the x axis (Fig. P29.47). (a) What is
the magnitude of the torque exerted on the coil by a uniform
magnetic field B = 0.800 T directed in the positive x
direction when the current is I =1.20 A in the direction
shown? (b) What is the expected direction of rotation of
the coil?

HW 29-4-3  (6 pts) Section 29.5 
48. The rotor in a certain electric motor is a flat, rectangular
coil with 80 turns of wire and dimensions 2.50 cm by
4.00 cm. The rotor rotates in a uniform magnetic field of
0.800 T. When the plane of the rotor is perpendicular to
the direction of the magnetic field, the rotor carries a current
of 10.0 mA. In this orientation, the magnetic moment
of the rotor is directed opposite the magnetic field. The
rotor then turns through one-half revolution. This process
is repeated to cause the rotor to turn steadily at an angular
speed of 3.60 x 103 rev/min. (a) Find the maximum torque
acting on the rotor. (b) Find the peak power output of the
motor. (c) Determine the amount of work performed by
the magnetic field on the rotor in every full revolution.
(d) What is the average power of the motor?

HW 29-4-4  (6 pts) Section 29.5 
49. A wire is formed into a circle having a diameter of 10.0 cm
and is placed in a uniform magnetic field of 3.00 mT. The
wire carries a current of 5.00 A. Find (a) the maximum
torque on the wire and (b) the range of potential energies
of the wire–field system for different orientations of the
circle.

HW 29-4-5  (6 pts) Section 29.6 The Hall Effect  
52. A Hall-effect probe operates with a 120-mA current. When
the probe is placed in a uniform magnetic field of magnitude
0.080 0 T, it produces a Hall voltage of 0.700 µV.
(a) When it is used to measure an unknown magnetic field,
the Hall voltage is 0.330 µV. What is the magnitude of
the unknown field? (b) The thickness of the probe in the
direction of B is 2.00 mm. Find the density of the charge
carriers, each of which has charge of magnitude e.
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