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Q: Write the time-dependent Schrödinger equation for a particle of mass m 

moving under a force which is derivable from a potential V(r, t). What is the 

physical interpretation of the wave function? Why should the wave function be 

normalized? 

Ans: 
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Interpretation:  

 

 

 
where the integral extends over all space. The wave functions for which the 

above integral exists are said to be square integrable. 

 

Q: What is the Hamiltonian operator? Show that the conservation of probability 

implies that the Hamiltonian is an Hermitian operator. 

Ans: 
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Q: Define the position probability density and the probability current density in 

the context of a quantum mechanical wave function. Obtain the equation 

connecting these quantities and give the physical interpretation of this 

equation. 

Ans: 
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It says that the rate of change of the probability of finding the particle in a 

volume V is equal to the probability flux passing through the surface S bounding 

V. It is reasonable, therefore, to interpret the vector j(r, t) as probability current 

density Since this equation is true for any arbitrary volume, we have 

     

 

 
Q: 

 
Ans: 
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Q: State aŶd pƌoǀe EhƌeŶfest’s theoƌeŵ. 
Ans: According to EhƌeŶfest’s theorem, the equations of motion of the 

expectation values of the position and momentum vectors for a wave packet 

are formally identical to NeǁtoŶ’s eƋuatioŶs of classical ŵechaŶics. That is, 

 

 

 

 

 



Elements of Modern Physics                                     [Quick Notes]                              https://alllabexperiments.com 

 

 

 

 

 



Elements of Modern Physics                                     [Quick Notes]                              https://alllabexperiments.com 

 

 

 

 
 

Q: Show that the wave packet having the minimum uncertainty product has a 

gaussian shape. 

Ans: the uncertainty product is minimum when the following two conditions are 

satisfied: 
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Q: 

 
Ans: 
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Q: What are stationary states? Show that the probability current density is 

divergence less for such states. 

Ans: 

 

   

 

 
 

Q: Show that the eigenfunctions corresponding to distinct eigenvalues of 

the Hamiltonian are orthogonal. 
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Ans: 

 

 

 

 
 

Q: What are the continuity and boundary conditions that must be satisfied 

for a wave function to be physically acceptable? 

Ans: In order for a wave function to be physical acceptable, it must satisfy 

certain continuity and boundary conditions. We mention these below: 

1) the wave function and its gradient be single-valued, finite and continuous 

at every point in space. 

2) The wave functions are bounded at large distances in all directions. 

3) If there is an infinite potential step at a surface, then the wave function at 

the surface is zero and the component of the gradient of the wave 

function normal to the surface is not determined. 

 

Q: What are momentum eigenfunctions?  

Ans: 
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