Phys 200B – HW1
Due Wednesday 14-Jan-09
1. The electric charge density inside an atomic nucleus of radius a is described by 
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     for r < a, where o = 0.243 e/fm3 and a = 3.4 fm. (e = 1.6 x 10-19 C, 1 fm = 10-15 m).
a) Determine the total charge, Q, of this nucleus.

b) Determine the electric potential, V, for an arbitrary point along the z axis.
c) 
Demonstrate that the maximum electric field can be found at r = 0.745 a.

2.   Problem 1.6 in Jackson

3.   Problem 11.3 in Jackson
4.  (Problem 1.7 Brau) Assume a rocket ship leaves earth and travels to a star 10 light years away. The rocket is so constructed that it has an acceleration of g in its own frame to make the astronaut feel right at home. The rocket accelerates in a straight-line path for the entire distance to the star to get there as quickly as possible.

a) Show that the elapsed time on the rocket (the proper time) for the trip is
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Where L is the distance to the star in the earth (and star) reference frame.


b) Show that the elapsed time on earth for the trip is
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