SREE NARAYANA COLLEGE, KOLLAM
Semester II M.Sc. Model Examination
Physical Chemistry II
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)  Write the complete wave function of H like atom
(b)  Writ down φ equation and its normalised solution for H like systems.
(c)  Define Fock operator.
2. [bookmark: _GoBack](a)  Explain Frank –Condon principle
(b)  State and explain the mutual exclusion principle with example 
(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 equation
(b)  Explain phenomenological relation.
(c)  Define electro kinetic effect
4. (a)  Mention the types of ensembles and differentiate between them.
(b) Give an account about liquid Helium 
(c)  What is the thermionic emission? Give the equation for charge density of ejected    
         electrons
5. (a) What is Debye –Falken Lager effect
(b) Calculate the mean ionic activity coefficient of 0.01M CuSO4 in water at 25̊ C. The A value in Debye Hückel equation is 0.509.
(c) Define electrophoretic effect.
                                                              Section B
(Answer either (a) or (b) of each question. Each question carries 5 marks)
6. (a)  Illustrate  radial and angular plots with suitable example
(b)  Briefly explain the bonding and structure of (i) Ni (CO) 4 and (ii) Cr (CO) 6.
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 fo7und 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 glansdorff – Prigogine equation
 (b) Discuss the three component liquid system with one pair of partially miscible liquid
9.  (a)    Derive Fermi Dirac distribution law
 (b)  Show that all particles follow Maxwell Boltzmann stastics under dilute system conditions
10.   (a)  Briefly explain the theory of Hydrogen over potential. How it can overcome?
            (b)  Derive Debye –Hückel Onsager relation and what is the significance in relate with
                   ionic- conductance. 
Section C
(Answer any three questions. Each question carries 10 marks)
11. Derive an expression for the motion of an electron in H-like atom.
12. (i) Give an account of rotations spectra of diatomic molecules. Explain the effect of no rigidity of the bond on the spectra.
13.  Explain the different solid-liquid system ( two salt-water system, no chemical continuation, double salt formation, one salt formation, one salt form hydrates and isothermal evaporation
14. Discuss briefly Bose –Einstein condensation.
15. Derive Butter-volmer equation and deduce Tafel relation from Butter-volmer equation



