SREE NARAYANA COLLEGE, KOLLAM
Semester II M.Sc. Model Examination
Physical Chemistry II (February -2020)
3 hrs. 					      			                              75 marks
Section A
 (Answer any two questions among (a), (b) and c) from each question. Each sub-question carries 2 marks)
1. (a)  What are the difference between Cartesian and polar coordinates
(b)  Writ down wave equation in polar coordinates of particle in a ring.
(c)  Give an example of associated Legendre polynomial
2. (a)  Explain signal to noise ratio
(b)  What is the effect of isotopic substitution on spectra?  
(c)  If the frequency of separation of rotational lines in HBr is 19.94 cm-1. Calculate the
       bond length for the molecule.
3. (a)  Define Onsager reciprocal relation
(b)  Explain fluxes and forces in irreversible thermodynamics.
(c)  State and explain Glansdorff- Pregogine theorem
4. (a)  Mention the types of ensembles and differentiate between them.
(b)  Give the comparison of   three statics for the distribution of particles
(c)  What is Sterling’s approximation how can we arrive at thermodynamic probability?
5. (a) What is Debye –Falken Lager effect
(b) Write the electrode reaction for H2O2 fuel cell under alkaline condition
(c) Define electrophoretic effect.
                                                              Section B
(Answer either (a) or (b) of each question. Each question carries 5 marks)
6. (a) Give graphical representation of spherical harmonics
(b)  Derive an expression for particle on a sphere
7. (a)  If the IR of CO shows an absorption band at 2260 cm-1, calculate the force constant and zero point energy of CO bond
(b)  Rotational absorption lines from 1H35Cl are found at the following numbers   83.32, 104.1, 124.73, 145.37, 165.89, 186.23, 206.60, 226.86 cm-1. Find out the moment of inertia and bond length of the molecule
8. (a)  Explain Entropy production in heat and matter flow
 (b) State and explain principle of minimum entropy production
9.  (a)    Derive Fermi Dirac distribution law
 (b)  Derive an equation for Maxwell- Boltzmann distribution law
10. [bookmark: _GoBack]  (a)  The Emf of the following cell measured at 250C IS .3524v .The E0 Cell of Ag/AgCl,    Cl-  is 0.224V.Calculate the mean ionic activity coefficient of 0.01M  HCl?
            (b)  Derive Debye –Hückel limiting law equation and its significance
Section C
(Answer any three questions. Each question carries 10 marks)
11. Derive an expression for potential energy of an electron in H-like system.
12. (i) State and explain the mutual exclusion principle with example
(ii) Write a brief note on FTIR
13.  Explain the applications of irreversible thermodynamics in 
(a) Thermal diffusion (a) Thermo osmosis 
14. Discuss briefly (a) Bose –Einstein condensation(a) Derive  an equation for the particles obeying Bose –Einstein statistics
15. Derive Tafel  and Nernst equation from Butter -Volmer equation
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