Physical Chemistry 6854 Exam 2:Take-home portion  (66 pts total)
Due Friday 12 April 2013
Your name: ___________________________________________________________________    			
1)Compute the average position of , the average (angular) momentum,  and average energy 

    = <*| >  =  ________________________							2 pts

   = <*| >   =  ________________________							2 pts

E = <*| >    =  ________________________							2 pts
where I and A are constants and for which the pertinent wave function is  = cos2 .  
2a)
	
	Spectroscopic term
	(2a) Experiment (cm-1) 4 pts
	Accepted(cm-1) 
	(2c) % error  2 pts
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	(2b)   r(pm)     2 pts
	
	
	



3a.  <300|100>   = ________								3 pts
							

3b.  Why, by inspection,  do we expect <300| |100> = <300|100>, where  is the H atom   
        Hamiltonian, (eq. 6.2 of text ,pg. 191.)  							 4 pts



3c. 	<300|300> = _____________________  		Z=ao = =1				3 pts


4.  	

	rn=2  =    <200|r|200>   = 								5 pts
  rn=1     <100|r|100>
    






5.  In problem 6.36 page 223, McQuarrie indicates that the ground state energy of  regular H is only 
     0.99928 that of deuterium, an H atom with an extra neutron. Since the neutron has no electric field   
     and only serves to increase the mass of the nucleus explain how this small, but measurable
     difference in ground state energies arises. (Hint: what approximation is made when McQuarrie uses  
     me = mass of electron in eq. 6.2 page 191 ?) 						 4 pts








6. Be  = ____________________ cm-1 									2 pts
  re  = ____________________pm 									3 pts

7a) b= ________________________    									1 pt
   b)E = 				    							9 pts








(you can physically `cut and paste’ your answer from Maple in)   7 pts

c) Possible  a minimizing E								    2 pts




d) Minimum E =	___________________							    3 pts
e)  % error vs the exact value __________________						     1 pt

8.
a) Minimum E = ___________________________						9 pts
b) Based on your answer, have we found an `exception’ to the Variational principle, or did we `conveniently’ ignore a basic assumption that must apply to any choice of trial wave function. If so, explain our oversight.  
3 pts

