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INSTRUCTIONS: 
1. The question paper contains 5 questions each of 10 marks and total 50 marks. 
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Q.1(a) What do you understand by Wave-particle duality?  [2] 
Q.1(b) Calculate the wavelength associated with an electron subjected to a potential difference of 1.25 kV? [3] 
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Q.2(a) Write down the time independent and time-dependent Schrodinger equation?   [2] 
Q.2(b) For a rectangular potential barrier of width a and height Vo, show that the transmission co-efficient 

for (E> Vo) can be expressed as 
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Q.2(c) Calculate the probability of transmission of a-particle through the rectangular barrier indicated 
below: Vo= 2 eV, E= 1 eV and barrier width =1 Å, mass of a-article = 6.4 × 10-27 kg 
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and apply approximation for the thick barrier 2ip a h ) 
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Q.3(a) What do you understand by zero-point energy of a quantum oscillator?   [2] 
Q.3(b) For a particle in a box show that allowed values of total energy are given by  
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Q.3(c) Calculate the energy difference between the ground state and the first excited state for an electron 
in one dimensional rigid box of length 10-10 m (mass of electron = 9.1 ×10-31 Kg and h= 6.626 ×10-34 
Joule-sec.  

[5] 

   

Q.4(a) What do you understand by de-Broglie waves?  [2] 
Q.4(b) For the radial part of Hydrogen atom given by 
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Setup the recursion relation 
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Use substitutions 
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Q.4(c) Show that energy Eigen-values are given by  
2 4

2 22n

Z e
E

h n


   

[5] 

   

Q.5(a) What do you understand by spin angular momentum of an electron?  [2] 
Q.5(b) Define magnetic moment of an atom and Lande’s g-factor?  [3] 
Q.5(c) Mathematically show that magnetic dipole moment and orbital angular momentum of an electron are 

related by 
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