Name: ________________________________

Please  print your name

Honors Physics

Exam 2

March 12, 2004

Show all your work on these sheets – this is a closed-book exam – you may use only your single sheet (two-sided) of formulas.

Problem 1 (40 points)

The figure below shows a conducting rod of mass m and length L sliding without friction on two horizontal rails.  A uniform vertical magnetic field B fills the region in which the rod is free to move. B is perpendicular to and out of the plane of the paper.  The generator supplies a constant current i as shown.  

(a) Find the velocity of the rod as a function of time assuming it is at rest at t=0.

The generator is now replaced by a battery that supplies a constant voltage V.
(b) Show that when the rod starts from rest it now attains a terminal velocity v  and find the magnitude of that terminal velocity.

(c) What is the current in the rod when it attains terminal velocity?

[image: image1.jpg][ ] L) o L] — e L] L]




Extra space for Problem 1

Problem 2 (40 points)

The figure below shows two current segments.  All the segments are in the same plane.  If I = 0.40 A what is the magnitude and direction of the magnetic field B at point P?  The radius of the semicircle (lower segment) is 5 cm and that of the arc (upper segment) is 
4 cm.
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Extra space for Problem 2
Problem 3 (20 points)

The figure below shows two arrangements of three magnetic dipoles.  All the dipoles have the same dipole moment and the separations in arrangement (a) are the same as in arrangement (b).  Which of the two arrangements has the greater potential energy and explain your answer.
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Extra space for Problem 3
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