
 
Problem set-12 
 
This set of homework problems is for you to prove a very mathematical relations 
involving density matrix. Follow the notations of Schiff, section 42. 
(1) Show that  
                               αα PP =2   and                 trace ( αP )=1 
   for both the pure states and the mixed states. 
 
(2) Derive the precession equation for a spin s particle in a magnetic field.  
      The interaction Hamiltonian is give by  
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(3) Show that if >α|  and >β|  are orthogonal, then 
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--------------------------------------------------------------------- 
 
 
   This set of homework problems is a collection of small exercises related to Dirac 
equations. See equation numbers from your handouts. 
 
(1) Prove eq. (30) for the current density in relativistic form. 
 
(2) Follow the definitions of (38) and L= r x  p, and eq. (42), show that J commutes with  
H (as given in eq. 36).  
 
(3) prove eq. (47). 


