
SOLUTIONS TO HOMEWORK 2 
 

1) Before the step, V= 0 so the TISE takes the form: 
 
For x < 0 :      

Or        with    

This has solutions   .  

The  part represents particles moving to the right (incident from the left). 

The  represents particles reflected by the step.                                 [5] 
 
(a) For  the TISE is : 

    or 

     where      

This has solutions   .  For    the  solution diverges (we take 

 ) so we must set  and  hence  . 

NB for  the equivalent transmitted wave is    .        [5] 
 
(b) Match  at   

               for    

                     
             Match   at  , 
                    
         Solving these simultaneous equations gives: 
               
  and                                                                      [5] 
 

(c) The current (flux) density is: 
           
Substituting      in the expression above, we get: 

     
From  we see that      so  .  We have total reflection.  
For x > 0,  if we substitute     in the expression for the current, we easily 
see that the answer is zero.  In fact, this must be the case since  is real so 

   .                                                                               [5] 



2) (a) Before the barrier,     
 after the barrier,                                                     [5] 
(b) Before the barrier,       
while after the barrier,                                                 
hence, conservation of flux implies that        . 
 
We can write   and     
So,        
So flux is conserved.                                                                               [5] 
 
(d) There is perfect transmission if  ie if  . 
Hence          
So     .                                                                                   [5] 
 
3) For the second lowest energy state (first excited state) we have 

    .  The probability distribution is 

      
 
(a) Particle is most likely to be found at maxima of   

 
 

   for      .   
   are maxima.                                                                            [5] 

 
(b) We want: 

 
                   
                                             
                                             [5] 
(c)             (an odd function so…) 

                         .                                                                          [5] 
 


