
Some problems deal with a charged particle that moves around a circular orbit, under the influence
ofa uniform magnetic field. You should know the relationship between the particle speed, the orbit
radius, and the magnetic field. The period of the motion is given by T = 2nm/qB, where ne is the
mass of the particle, 4 is its charge, and B is the magnitude of the magnetic field. The radius of the
orbit is given by r: mv/qB, where u is the particle speed.

You should know how to calculate the force of a magnetic field on a current-carrying wire and the
torque ofa uniform magnetic field on a current-carrying loop. Often the easiest way to compute the

torque is by usin g r = px B . You will need to know how to compute the dipole moment F, both
magnitude and direction, ofa current loop

Questions and Example Problems from Chapter 28

Question I
For four situations, here is the velocity i
unifonn maBnetic field .E:

ofa Droton at a certain instant as it moves tlroueh a
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Without written calculation, rank the situations 4ccording to the m/gnitude ofthe uragrretic force on
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Bb
The figure shows three situations in which a charged particle with vei6city i travels through a
uniform magnaic field -8. h each situation, what is tle direction of the magnetic force I on the
oarticle?
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Problem I
Arr electrotr in a TV camera tube is moving at 7.20 x 10o m/s in a magnetic field of sfength
83.0 mT. (a) Without knowing the direction of ttre field, what can you say about the grcatest axrd
least magnitudes ofthe force acting on the electron due to tle field? (b) At one point the electron has
an acceleration ofmagnitude 4.90 x 1Ot4 ntJs2. What is the angle between the electron's velocity and
the masnetic field?
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Problem 2

=- 4.G^l ̂  Io-=

An electron tlrat has velocity g =(2.0x106m/s)i+(3.0x1062/s)j moves through the magnetic
field ,F = (0.300 ni - Q.15Di . (a) Find the force on the electron. (b) Repeat your calculation for a
proton having the same velocity,
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Problem 3
A proton travels tbrough uniform magnetic and electric fields. The magnetic field is E = -Z.Si mt .

At one instant the velocity of the proton is t = 2000jm/s. At that instant and in unit vector notation,

what is the net force acting on the proton if the electric field is (a) 4.00iYlm,(b) 4.00iy/m,nd
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Problem 4
An electron with kinetic energy 1.20 keV circles in a plane perpendicular to a uniform magnetic
field. The orbil radius is 25.0 cm. Find (a) the speed of the electron, (b) the magnetic freld, (c) the
fiequency of circling, and (d) the period of the motion.
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Problen 5
An electron has a velocity of (32i + qOh hds as it enters a unifomr magnetic fieid of magnitude

field B -- 6Oi pT. What are (a) the radius oftle helical path taken by the electron and (b) ttre pitch of
the path? (c) To an observer looking into the magnetic field region from the entrance point of the
electron, does the electon spiral clockwise or counterclockwise as it moves?
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Problem 6
A 13.0 g wire of length L:62.0 cm is suspended by a pair of flexible leads in a uniform magnetic
field of magnitude 0.440 T (see the figure below). What are the (a) magnitude and (b) direction (left
or rigbt) ofthe current required to remove the tension in the supporting leads?
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Problem 7
A wire 50.0. cm long lying along the x axis carries a cunent of 0.500 A in the positive x direction,
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Problem 8rroDtcm o '

A single-tum ctment loop, carryiag a cunent of 4.00 A, is in the shape of a rigbt triangle with sides
50.0, 120, and 130 cm. The loop is in a unifonn magretic field of magnitude 75.0 mT whose
direction is parallel to the cunent in the 130 cm side of the ioop. What is the magnitude ofthe
magnetic force on (a) the 130 cm side, (b) the 50.0 cm side, and (c) the 120 cm side? (d) What is the
magnitude of the net force on the loop?
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Problen 9
A circular yire loop vihose radius is 15.0 cm carries a current of 2.60 A. It is placed so that the
normal to its plane makes an angle of 41.0o with a uniform magnetic field of 12.0 T. (a) Calculate
the magnetic dipole moment of the loop. (b) What torque acts on the loop?
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A circular coil of 160 tums has a radius of 1 .90 cm. (a) calculate the current that results in a
magnetic dipole moment of 230 Afri2 . (b) Find tle maximum torque that the coi1, carrying this
cunent, can experience in a miform 35.0 mT magretic field.
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Problem 11
Two concentric, circular wire loops, of radii 11 = 20.0 cm and 12 = 30.0 cm, are located in the xy
plane; each carries a clockwise current of 7.00 A (see the figure below). (a) Find the net magnetic
dipole moment of this system. (b) Repeat for reversed current in the inner loop.
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