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Solved Exercises 

1) Show that . 

Solution: 

 

             

 

   

 

 

 

     

2) Prove that the Hamiltonian operator of the free particle  is the 

Hermitian operator. 

Solution: 

 

 

Let;  and , so;  and . Hence; 
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Now let;  and , so;  and . Thus; 

 

 

 

 

 

3) Show that  

Solution: 

  

Where   and  . 
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4) Find pd , , , , , ,  For the following one-dimensional 

wave function; 

 

Solution: 

  ,   

 

 

    

 ),,(
2

),,(
2

2
2

2
2

zyxVx
m

xxzyxVx
m




 2
2

2
2

22


m
xx

m



)(2  xx 

)(   x

  2x

  22x

 2
22

2
2

2
2

22


m
x

mm
x



   
m

xH
2

ˆ,ˆ


  xp
m

i

im

i

m
xH ˆˆ,ˆ

2 


A x 2)( x  p
2)( p xp





/2

)(
2

2

)(
xpia

xx

eeAx










/2

)(
2

2

)(
xpia

xx

eeAx




 



/2

)(

* 2

2

)(
xpia

xx

eeAx







2

2)(

*2
)( a

xx

d eAAxp




 






1)(
2
dxx

1
2

)(

* 







dxeAA a

xx 



 Quantum Mechanics                    4th Year Course/2018-2019                           Chapter Two   

4 

 

Let  , so; 

 

 

 

 

 

 

Let  , so; 
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Let     

 

 

 

 

 

 

 

 

 

Since; so; and remember;  ,hence 
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