
CUT THESE OUT AND TAPE INTO YOUR HOMEWORK NOTEBOOK:

HW 29-3-1  (6 pts) Section 29.3
30. In his experiments on “cathode rays” during which
he discovered the electron, J. J. Thomson showed that
the same beam deflections resulted with tubes having
cathodes made of different materials and containing various
gases before evacuation. (a) Are these observations
important? Explain your answer. (b) When he applied
various potential differences to the deflection plates and
turned on the magnetic coils, alone or in combination
with the deflection plates, Thomson observed that the
fluorescent screen continued to show a single small glowing
patch. Argue whether his observation is important. (c) Do
calculations to show that the charge-to-mass ratio Thomson
obtained was huge compared with that of any macroscopic
object or of any ionized atom or molecule. How can
one make sense of this comparison? (d) Could Thomson

HW 29-3-2  (6 pts) Section 29.4 Magnetic Force 
                         Acting on a Current-Carrying Conductor    
34. 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°

HW 29-3-3  (6 pts) Section 29.4 
35. A wire having a mass per unit length of 0.500 g/cm
carries a 2.00-A current horizontally to the south. What are
(a) the direction and (b) the magnitude of the minimum
magnetic field needed to lift this wire vertically upward?

HW 29-3-4  (6 pts) Section 29.4 
38. Review. A rod of mass m and radius R rests on two parallel
rails (Fig. P29.37) that are a distance d apart and have
a length L. The rod carries a current I in the direction
shown and rolls along the rails without slipping. A uniform
magnetic field B 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?

HW 29-3-5  (6 pts) Section 29.4
41. A strong magnet is placed under a horizontal conducting
ring of radius r that carries current I as shown in Figure
P29.41. If the magnetic field B makes an angle θ with the
vertical at the ring’s location, what are (a) the magnitude
and (b) the direction of the resultant magnetic force on
the ring?
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