Phys 3310, HW #7, Due in class Wed Mar 5.  
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Phys 3310, HW #13, Due in class FRIDAY Dec 12  



Q AUTONUM  B AND H IN A CAVITY
Find B and H at the center of a hollow spherical cavity carved out of a large chunk of uniform, linear, magnetic material (susceptibility m) which had (before you carved the hole) a total uniform field B = 
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 through its volume.  Before the cavity is carved, the material has a uniform H0 = 
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.   (Express your final answers in terms of B0 and m only)
Hint: Think of the problem as the superposition of a large totally uniform magnetized system with a sphere of uniform but opposite magnetization. This problem could help you to "model" magnetic materials - knowing B in a cavity would tell you how an atom there would magnetize.
Q AUTONUM  SPHERICAL RESISTORS

Do Griffiths’ problem 7.1 (p. 290).

Q AUTONUM  ELECTRIC ENERGY FOR FREE

Do Griffiths’ problem 7.6 (p. 293). 

Q AUTONUM  MOTIONAL EMF IN A MOVING BAR

A. A metal bar with mass m is sliding without friction on two parallel conducting rails a distance l apart, as shown below. The circuit of rails plus bar is completed through a resistor R. The bar, rails and resistor are in a region of space with uniform magnetic field B pointing out of the page. At a given time t = 0, the bar is moving to the right with speed v0. Find the emf in the circuit using the Lorentz force law, showing the contribution of each piece of the circuit.

B. Calculate the emf in the circuit using the flux rule. Does it agree with your answer to part A? If not, why not?

C. Find the magnitude and direction of the current through the resistor using the emf from part B. You can ignore any effects of self-inductance.

D. Determine the motion of the bar after t = 0, that is, find an expression for v(t). Does your answer make sense? If you can test your answer using energy conservation, do so. If not, explain why not.
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Q AUTONUM  MOTIONAL EMF IN A MOVING SQUARE LOOP

Do Griffiths’ problem 7.8 (p. 300).
Q AUTONUM  THE BASIC ELECTRIC GENERATOR
Do Griffiths’ problem 7.10 (p. 300).


Q AUTONUM  E from B
A very long solenoid of radius R and n turns per unit length, has a current I(t) in the CCW direction and I is increasing with time  (see diagram). 

A) Solve for the electric field (direction and magnitude) everywhere.
B)  An electron (mass m, charge -e) is released from rest at a point outside the solenoid a distance r > R from the center.  What is the initial acceleration (direction and magnitude) of the electron?  What would be the initial acceleration of the electron if it had an initial velocity inward (along radius) of magnitude vo?
Q AUTONUM  SURVEY: http://www.colorado.edu/sei/surveys/Fall08/Clicker_Phys3310_fa08-post.html
You will get full credit (5 pts) on this homework problem just for filling out this survey (URL above) about the course. We won't grade you in any way on your specific responses. Your opinions matter and will help us improve this course in the future.  The course instructors will only see anonymous results; they will not see names associated with responses.
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