Physics 251 Test 4 Name: kﬂ.i/

e Show all of your work.
e Read the entire exam before starting.

e Calculators are allowed on this exam.

1. An a particle travels in a circular path of radius 4.5 cm in a magnetic
field with B = 1.2 T. Calculate

(a) its speed.
(b) its period of revolution.
(c) its kinetic energy.

(d) the potential dfference through which it would have to be accelerated
to achieve this kinetic energy.
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2. A long thin wire carries a current of 20.0 A.

(a} What is the magnitude of the magnetic field vector at a distance of
2.0cm from the center of the wire?

(b) Where should one place another long thin wire that carries a current
of 15.0 A so that the force per unit length between the two wires is
H mN;" m?
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3. A single loop of copper wire has an area of 15.0 cm? and carries a current
of 7.0A. The loop is placed in a uniform magnetic field of 1.25T such
that the angle between the magnetic moment [ and the magnetic field
B is 15°. The loop is then rotated through an angle of 75° in 5 8. (The
angle between the moment and the field is now 90°.)

(a) What are the initial and final torques on the loop?
(b) How much work is done on the loop during this process?

(e) What is the average power required to accomplish this?
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4. You are given two lengths of copper wire. One piece of copper is 1.0 x
and the other is 0.5 m. These two pieces are formed into concentric
circles in the same plane. The larger loop has a clockwise current o
50 A. The smaller loop has a counterclockwise current of 20 A. Whai
are the magnitude and direction (into or out of the page) of the magnetic
field at the center of the loops?
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5. A wire of 60 cm length and mass 10 g is suspended by a pair of flexible
leads in a magnetic field of 0.40 T. What are the magnitude and direction

of the current req }ed to remove the tension in the supporting leads?
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