Quantum Mechanics Qualify Exam Part I (50 points)     2011/10/14
1. Prove the following statements:

(a) The trace of a matrix is unaffected by a unitary transformation.  (15 points)
(b) If H is a Hermitian operator, U = eiH is unitary.  (15 points)
2. Use the result of the inner product
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   To prove that 
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where 
[image: image3.wmf]a

 is an arbitrary state vector.  (10 points)

3. Show that the Gaussian wave packet given by 
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has the minimum uncertainty product, 
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. Here 
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 is an arbitrary state vector.  (10 points)
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Quantum Mechanics Qualifying Exam Part III (50 pts)

1. A particle moves in the following infinite potential well
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(1) Find the energy and the eigenfunction of the system (10 pts.)

(2)  If a perturbation is added to this system 
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Find the energy change for its ground state (20 pts.)

2. Use the Born approximation to find the differential scattering cross section under the potential 
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