Physics 114 – Spring 2004 – Workshop module 6

1. A bright farm boy from upstate New York takes a physics course and learns about the theory of relativity.  When he returns home he finds his father standing by his barn.  He is frustrated because he can’t fit a 13 meter ladder in his barn which is only 10 meters long.  The barn has one door in front and one door in back of the barn.  The farmer wants the ladder in the barn and he wants to avoid leaving the doors open. The boy proudly explains to his dad that he can take care of the problem.  The boy explains that if he runs very fast carrying the ladder lengthwise into the barn the farmer will observe the ladder’s length to be contracted and he can shut the doors on the ladder.  a) How fast will the boy have to run in order for his father to think the ladder will fit in the barn?  b) Think about this same event from the boy’s point of view.  What does he see?  How do you reconcile the apparent contradiction?
2. Biff Jones passes you on a train moving very fast.  In fact that train passes you at a constant speed of 0.9c.  As Biff passes by, you see that he has a mass oscillating on a spring in the seat in front of him.  You measure the period of oscillation of that mass-spring system to be 3 seconds.  What period of oscillation does Biff measure for the same system?

3. The wire semicircles in the figure below have radii a and b. Calculate the net magnetic field (magnitude and direction) at the point P (at the center of the loops) due to the current I passing through the loop in the direction shown.

4. A conductor is made in the form of a hollow cylinder with inner and outer radii a and b, respectively. It carries a current I, uniformly distributed over its cross section. Derive expressions for the magnitude of the magnetic field in the regions a) r<a; b) a<r<b; c) r>b.
5. What are you planning to do for your project?  Is your section going to do one as a group?  What is your topic?  Do you plan to do an in-class presentation or a poster?  It is time to put some thought to this.  I will be pressuring you for answers to these questions shortly.
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