
THE FINAL EXAMIATION OF PHYSICS 454, 16/11/1423 
Q1 

    Use the Hellmann-Feynman theorem to obtain  for the hydrogen atom. Where the 

Hamiltonian is 

     and  

   

b-     Which of the following potentials can be considers as solutions of the Thomas-Fermi 
equation and why? 

        

   

Q2 

    Calculate the energies of the harmonic oscillator to the second order, who’s Hamiltonian is 

. 

    The wave functions are ……… 

   

Q3 

    Given the matrix      

a-      Obtain its cofactor and its inverse. 

b-     What are the eigenvalue and eigenvector? 

   

Q4 

     Given the scattering amplitude in the form 

           
 

 



    What is the total scattering cross section?  Show that  

b-For a finite square well the potential is V(r) =

 

. Solve the Schrodinger 

equation inside and outside the well to obtain the total cross section (
 

. 

Q5- 

       Use the Born approximation to find the differential cross section and the total cross 

section when a projectile 

        is scattered by a potential of the form   V (r) =

 

. 

____________________________________________________________________________

____________ 

Q6- 

        A system is under a potential of the form   V (x) =
 

. 

        Use the WKB method to obtain the energy of the system. 

   

Q7-   Write names of four books you have used during this course. 

   

                                                                      Hint: 1- , 

 

   

   

 


