Sree Narayana College, Kollam
MSc Chemistry Model Examination, February 2022
Physical Chemistry III
Time-3 hours                                                                                                 Max.marks-75 
Part A
(Answer any two from each question, 2 marks each)
1. (a) What is LCAO method?
(b) Explain Born-Oppenheimer approximation.
(c) Give the term symbol for O2+ molecule.
2. (a). What is isothermal evaporation?
(b) Give the phase rule for three component systems
(c) Give Glansdorf - Pregogine theorem
3.(a) If the observed shift from TMS is 180 Hz and the operating frequency of the instrument is 100 MHz, calculate the chemical shift in ppm?
(b) Predict the number of signals and their chemical shift and spin-spin coupling in each of the following compounds in 1H NMR spectra.
(i) CH3-CH2-Cl
(ii) CH3-CH(Cl)-CH3
(iii) Br-CH2-CH2-CH2-Br
c)Write a note on relaxation process
4. (a) Derive an expression for rms velocity from Maxwell’s equation.
(b) Give an account for the vibrational degree of freedom of gaseous molecules
(c) Give short note on the temperature dependence of transport properties.
5(a) Write the Z-matrix of NH3  molecule
(b) Differentiate RHF,UHF and ROHF
(c) Explain the terms in 6-31++G*
Section B
(Answer any one from each question, 5 marks each)
6 (a) Differentiate between MOT and VBT
(b) Derive the expression for energy of H2+ 
7.(a) Draw and explains the phase diagram of one pair partially miscible liquid system
(b) Draw and explain the phase diagrams of two pair and three pair miscible liquid systems and influence of temperature on them.
8(a) What are the requirements of Mossbauer spectroscopic analysis
[bookmark: _Hlk95735381](b) Explain the theory of NMR spectroscopy
9. (a) Derive an equation for determining viscosity of gases.
(b)Derive the virial equation to study the behaviour of real gases.
10(a)Explain STO and GTO
[bookmark: _GoBack](b)Write a note on basis set
Section C
(Answer any three from each question, 10 marks each)
11. Discuss the MOT treatment of H2
12. a) Explain the phase diagram of two salts and water system with two hydrate formation
b) Explain the phase diagram of two salts and water system with compound formation
13. Explain the theory of Mossbauer  spectroscopy
14. Derive an expression for determining thermal conductivity of fluids.
15.Explain ab-initio method




    

