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    CO BL 
Q1 (a) What is the significance of Heisenberg uncertainty principle in quantum 

mechanics? 
[2] CO1 1 

Q1 (b) What is the de Broglie wavelength associated with (a) an electron moving with 
speed of 5.4 x 106 m/s, and (b) a ball of mass 150 g travelling at 30.0 m/s? 
[Given: mass of an electron= 9.1 x 10-31 kg] 

[3] CO1 2 

      
      
Q2 (a) Verify that the wave function Ψ(x) = x e-ax2 is an eigenfunction of the operator 

d2/dx2 – 4a2x2. What is the corresponding eigenvalue?  
[2] CO1 2 

Q2 (b) Write down the time-independent Schrodinger equation for three dimensions. 
What is Hamiltonian operator? 

[3] CO1 3 

      
      
Q3 (a) Indicate which of the following functions are acceptable as wave functions: 

Ψ=sinx and Ψ=e-x  
[2] CO1 2 

Q3 (b) Show that spacing between two lines in rotational spectrum is 2B. [3] CO4 1 
      
      
Q4 (a) Why does microwave spectrum appear as line whereas infra-red spectrum 

appears as band? 
[2] CO4 2 

Q4 (b) The lowest energy transitions in the rotational spectrum of HF are 41.105 and 
82.211 cm-1. Calculate the equilibrium bond length of HF. 

[3] CO4 2 

      
      
Q5 (a) Which of the following molecules give pure-rotational absorption spectra? N2, 

O2, NO, CO, CO2, N2O, SO2, C2H4, CH4, and H2C=O 
[2] CO4 2 

Q5 (b) Explain the origin of P, Q and R branch in vibration-rotational spectrum of 
diatomic molecules. 

[3] CO4 1 
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