Chapter 29 Homework Problems

4. Consider an electron near the Earth’s equator. In which
direction does it tend to deflect if its velocity is (a) directed
downward? (b) Directed northward? (c) Directed west-
ward? (d) Directed southeastward?

5. A proton travels with a speed of 5.02 X 10° m/s in a direc-
tion that makes an angle of 60.0° with the direction of a
magnetic field of magnitude 0.180 T in the positive x direc-
tion. What are the magnitudes of (a) the magnetic force on
the proton and (b) the proton’s acceleration?

A proton moves with a velocity of Vv = (21 — 4J + k) m/sin
a region in which the magnetic field is B= (i + 2_] —~ k) T.
What is the magnitude of the magnetic force this particle
experiences?

12. An electron moves in a circular path perpendicular to a
uniform magnetic field with a magnitude of 2.00 mT. If
the speed of the electron is 1.50 X 107 m/s, determine
(a) the radius of the circular path and (b) the time interval
required to complete one revolution.

15. Review. One electron collides elastically with a second elec-
tron initially at rest. After the collision, the radii of their
trajectories are 1.00 cm and 2.40 cm. The trajectories are
perpendicular to a uniform magnetic field of magnitude
0.044 0 T. Determine the energy (in keV) of the incident
electron.

17. Review. An electron moves in a circular path perpendicu-
lar to a constant magnetic field of magnitude 1.00 mT. The
angular momentum of the electron about the center of the
circle is 4.00 X 1072 kg - m?%/s. Determine (a) the radius of
the circular path and (b) the speed of the electron.

25. A velocity selector consists of electric and magnetic fields
described by the expressions E = Ekand B = BJ, with B =
15.0 mT. Find the value of E such that a 750-eV electron
moving in the negative x direction is undeflected.

22. Assume the region to the right ot a certain plane contains

a uniform magnetic field of magnitude 1.00 mT and the
field is zero in the region to the left of the plane as shown
in Figure P29.22. An electron, originally traveling perpen-
dicular to the boundary plane, passes into the region of
the field. (a) Determine the time interval required for the
electron to leave the “field-filled” region, noting that the
electron’s path is a semicircle. (b) Assuming the maximum
depth of penetration into the field is 2.00 cm, find the
kinetic energy of the electron.
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33. A wire carries a steady current of 2.40 A. A straight section
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of the wire is 0.750 m lonor and lies along the x axis within
a uniform magnetic field, B = 1.60k T. If the current is in
the positive x direction, what is the magnetic force on the
section of wire?

A wire 2.80 m in length carries a current of 5.00 A in a
region where a uniform magnetic field has a magnitude
of 0.390 T. Calculate the magnitude of the magnetic force
on the wire assuming the angle between the magnetic field
and the current is (a) 60.0° (b) 90.0° and (c) 120°.

44. A current of 17.0 mA is maintained in a single circular loop

of 2.00 m circumference. A magnetic field of 0.800 T is
directed parallel to the plane of the loop. (a) Calculate the
magnetic moment of the loop. (b) What is the magnitude
of the torque exerted by the magnetic field on the loop?



37.

Review. A rod of mass 0.720 kg and radius 6.00 cm rests
on two parallel rails (Fig. P29.37) that are d = 12.0 cm
apart and L = 45.0 cm long. The rod carries a current of
I = 48.0 A in the direction shown and rolls along the rails
without slipping. A uniform magnetic field of magnitude
0.240 T is directed perpendicular to the rod and the rails.
If it starts from rest, what is the speed of the rod as it leaves
the rails?

Y1 A rectangular coil consists of N = 100 closely wrapped
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- m A particle w1th positive charge ¢ =

turns and has dimensions ¢ = 0.400 m and 4 = 0.300 m.
The coil is hinged along the y axis, and its plane makes an
angle # = 30.0° with the x axis (Fig. P29.47). (a) What is
the magnitude of the torque exerted on the coil by a uni-
form magnetic field B = 0.800 T directed in the positive x
direction when the current is / = 1.20 A in the direction
shown? (b) What is the expected direction of rotation of
the coil?

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.

3.20 X 1071 C moves
with a velocity ¥ = (2i + 3_] — k) m/s through a region
where both a uniform magnetic field and a uniform electric
field exist. (a) Calculate the total force on the moving parti-
cle (m unit- vector llOt'lthIl) taking B = (21 + 4J + k) T
and E =(4i — j — 2k) V/m. (b) What angle does the force
vector make with the positive x axis?

57.

61.

Review. The upper portion of the circuit in Figure P29.57
is fixed. The horizontal wire at the bottom has a mass of
10.0 g and is 5.00 cm long. This wire hangs in the gravita-
tional field of the Earth from identical light springs con-
nected to the upper portion of the circuit. The springs
stretch 0.500 cm under the weight of the wire, and the cir-
cuit has a total resistance of 12.0 (. When a magnetic field
is turned on, directed out of the page, the springs stretch
an additional 0.300 cm. Only the horizontal wire at the
bottom of the circuit is in the magnetic field. What is the
magnitude of the magnetic field?

[EJ Review. A proton is at rest at the plane boundary of a
region containing a uniform magnetic field B (Fig. P29.59).
An alpha particle moving horizontally makes a head-on
elastic collision with the proton. Immediately after the
collision, both particles enter the magnetic field, moving
perpendicular to the direction of the field. The radius of
the proton’s trajectory is R. The mass of the alpha parti-
cle is four times that of the proton, and its charge is twice
that of the proton. Find the radius of the alpha particle’s
trajectory.
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Review. A 0.200-kg metal rod carrying a current of 10.0 A
glides on two horizontal rails 0.500 m apart. If the coeffi-
cient of kinetic friction between the rod and rails is 0.100,
what vertical magnetic field is required to keep the rod
moving at a constant speed?



