Physics 200B


Mid Term Exam 

08-February-06
Dr. Cebra






Name:  _________________

Instructions: Work all parts of each problems (each problem worth 50 points). No notes, calculators, etc. Please write your name on every page – they WILL be separated. Staple additional sheet to their respective problems.
1. Lorentz transformation in an arbitrary direction with velocity v = vv:
a. Show that the Lorentz transformation of the of the three spatial coordinates can be expressed as:
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Also, find the correspondingly frame independent expression for the connection between t’ and t.

b. Similarly show that the 3-velocity transformation (where u is the 3-velocity in the rest frame and v is the boost velocity) can be generalized to:
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2. A mass M at rest undergoes a spontaneous fission into to identical fragments each of mass m = 0.3 M. 
a. What is the relative velocity between these two fragments?

b. Consider a frame in which the parent nucleus had a kinetic energy equal to Mc2. Would the maximum opening angle of the two daughter fragments be greater than, less than, or equal to 30 degrees?
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3. Consider an alternate Lagrangian density (D) for the electromagnetic field. 
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For reference, recall that Brau uses:
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a. Derive the Euler-Lagrange equations of motion. Are they Maxwell’s equations? Under what assumptions?
b. Show explicitly, and with what assumptions, the first Lagrangian density differs from the one used by Brau by a 4-divergence and by allowing the Proca mass to go to zero. Does this 4-divergence effect the action or the equations of motion? 
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