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  1. Explain the following terms briefly:                                            (12%) 

(a) wave-particle duality 

(b) Stern-Gerlach experiment  

(c) Frank-Hertz experiment 
 
2. A particle of mass m is confined to a one-dimension region, ax ≤≤0 . At 0=t  its normalized 

wave function is ( ) ⎟
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What is the average energy at a later time t ?                                             
(15%) 

 

3. A particle of mass m in the infinity square well (0<x<a) has an initial wave function of the form 

)/(sin)0,( 3 axAx πψ = , where A is a normalized constant. If we measure the energy, what values 

will be found and with what probabilities?                                       (20%) 

4. A particle of mass m moving in the finite square well potential:
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Find the number of even and odd bound states when 2
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5. An observer on earth sees a spaceship at an altitude of km600 moving downward toward the 

earth with a speed c6  0.
(a) What is the altitude of the ship as measured by astronauts in the ship?               (5%) 
(b) How soon will the ship hit the earth as calculated by the doomed astronauts?          (5%) 
 

6. What is the lowest possible energy an electron will have when it is trapped a vacancy in a crystal 

lattice such that its motion is restricted to be spherical volume of radius ?         (10%) 
0
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7. The ground state wavefunction of Hydrogen atom is given by 0
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(a) Calculate the expectation value of r                                          (6%)  
(b) Calculate the expectation value of ( )
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(c) Calculate yLz                                                           (6%) 


