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Please read the problems carefully and answer them in the space provided.  Write on the back of the page, if necessary.  Show all your work.  Partial credit will be given.

Problem 1 (8 pts, use care, no partial credit given):

Choose the diagram that corresponds to lines of constant potential around an electric dipole where the electric charges that make up the dipole are given by the positions of the large black dots. 
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Problem 2 (8 pts, show work/logic to get credit):

You place a single loop of wire 0.5 m by 0.3 m perpendicular to a field of 2.0 T.  In 30 ms you turn the loop until it is parallel with the field.  The average emf induced in this loop is

a) 0.3 V

b) 10 V

c) 5.0 V

d) 67 V

e) 20 V 

Problem 3 (8 pts, show work/logic to get credit):


A real object is placed 9.00 cm from a converging lens that has a focal length of 24.0 cm.  The image is 

a) 0.119 cm from the lens, real and smaller than the object.

b) 0.119 cm from the lens, virtual, and smaller than the object.

c) 14.4 cm from the lens, real and enlarged.

d) 14.4 cm from the lens, virtual and enlarged.

e) 11.7 cm from the lens, virtual and enlarged.

Problem 4 (8 pts, show work/logic to get credit):

Jethro Jensen, physicist extraordinaire and famed inventor of the transmorgorizer, creates a device that is able to turn off the strong nuclear force that binds nuclei together.  He exposes a helium nucleus (two protons and two neutrons) to this device in a vacuum very far away from all other objects, charges and currents.   What is the maximum kinetic energy of one of the protons emerging from the dissolved nucleus? (Assume the average distance between the protons in a nucleus is 10-15 m.)


Problem 5 (8 pts, show work/logic to get credit):

Particles a-d move in the plane of the paper and enter a region with a uniform magnetic field perpendicular to the paper illustrated by the grid below.  The movement of particle a before and during its traversal of the magnetic field is shown below.  The directions of particles b-d prior to entering the magnetic field are shown as well. The charge, mass and speed of each of the particles are given in the table below.  With all this information, sketch the approximate paths of particles b-d on the grid below.  Justify your answer for credit.



Problem 6 (8 pts, show work/logic to get credit):


Krok’s cavemate is annoyed with how he leaves his loincloth on the floor all the time.  To get him out of the way while she picks lice off the kids, she tells him to go spear some fish in the local stream.  Krok is happy to go since he’s tired of his mate’s nagging and grunting.  Krok goes down the hill and stands in the midst of the stream.  The water is crystal clear.  It comes up to his chin.  He stands still with his spear in his hand.  He feels a fish brush his leg at a depth of approximately one meter.  As the fish swims away from Krok (staying at the same depth), he readies his spear.  Just before jabbing his spear at the fish, it disappears from view.  How far away from Krok is the fish when it disappears? (nw=1.33)
Problem 7 (8 pts, show work/logic to get credit):

A beam of light is a mixture of polarized light and unpolarized light.  When it is sent through a Polaroid sheet (a linearly polarizing sheet), it is found that the transmitted intensity can be varied by a factor of five depending on the orientation of the Polaroid sheet.  Find the relative intensities of the two components of the incident beam.

Problem 8 (9 pts, show work/logic to get credit):

What current, in terms of ( and R, does the ammeter in the circuit below read?  Assume the ammeter has zero resistance and the battery has no internal resistance. (This problem is time consuming.  Set up the equations and then come back and solve them after you’ve done everything else on the exam.)

Problem 9 (8 pts, show work/logic to get credit):

Consider the circuit below with C1=1x10-5 Farads, C2=2x10-5 Farads, L1 = 3x10-3 Henrys, L2= 4x10-3 Henrys, R1= 0.01 ohms, R2=0.02 ohms.  What is the resonant frequency of the circuit?


Problem 10 (9 pts, show work/logic to get credit):

You observe two large, horizontal charged parallel plates to be a distance d apart (where d is small compared to the size of the plates).  The top plate is charged with a uniform positive charge while the bottom plate is charged with a uniform negative charge.  You observe each plate to carry the same magnitude of charge density, (.  The plates are at rest with respect to you.  You measure the electric field to have a magnitude of Eo oriented vertically pointing downward in the space between the plates.  Harry Potter zooms through your lab on his broom with a speed of 0.9c.  Suppose Harry flies vertically through the lab (in a direction that that is perpendicular to the planes that form the parallel plate configuration).  (Useful information:  the amount of charge present in does not change in a Lorentz transformation.)
(a) What will Harry observe as the electric field strength between the two plates?  Express your answer in terms of Eo.

(b) Suppose Harry zips through the lab horizontally.  Qualitatively, describe what you think Harry would observe.  Please don’t spend effort getting quantitative here.  I’m not asking you for the exact transformation.



Problem 11 (9 pts, show work/logic to get credit):

A non-conducting sphere of radius R carries a volume charge density ((r)=A
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 for r<R, where A is a constant, and (=0 for r>R.  (a) Determine the total charge in the sphere in terms of the constant A.  (b) Find the electric field in all space as a function of r.


Problem 12 (9 pts, show work/logic to get credit):

A charge Q is uniformly distributed over a disk of paper of radius R.  The disk spins about its axis with angular velocity (.  Find the magnitude of the magnetic field produced by this disk at the center of the disk.
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My goal is to have the exams graded and final grades calculated by late on December 23.  Once that is done and the grades are submitted, I will notify you via email that the grades are out.  At that point, you can check the grades on your Access account.  Please do not email me with questions/comments at that point.  As soon as the grades are submitted I will try to get all the information used in calculating your grades into WebCT.  When that is done, I will notify you via email that it is done and provide some directions.  After you inspect all the input information and ponder the calculation and the curve, feel free to contact me regarding your grade and the accuracy of the spreadsheet information, if needed.  If there is a mistake in the spreadsheet information, we will work together to straighten it out.  If I can’t manage to get all this done by the end of the 23rd, expect it a few days after Christmas.   Final exams will be available when you return.  I urge you to pick up yours and check through it to verify that the grading was reasonable.  You can submit regrade requests to me next term and I’ll make a grade change if appropriate.





For now, forget it, relax, and most of all     …    Have a great holiday!!   Thanks for being such a great class!  
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