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SREE NARAYANA COLLEGE, KOLLAM
Semester I M.Sc. Analytical Chemistry Model Examination
Physical Chemistry I
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) Define chemical potential
b) What is Euler’s theorem 
c) What is the variation of free energy with pressure
2.	a) Write the virial equation of state. Explain the terms
b) Explain the effect of temperature on molecular velocities
c) For O2 at 25oC, calculate the mean free path at 1 atm pressure

3.	a) Define wave function
b) Explain the experimental proof of de Broglies equation
c) What are the consequences of uncertainity principle
4.  	a) Derive the rate expression for nth order reaction
	b) What is steady state approximation
c) The half life of a reaction is 50 minutes when the initial concentration is 100 mol/L and 100 minutes when the concentration is 200 mol/L. Find out the order of reaction
5.	a)What is enthalpy of adsorption
	b) Differentiate physical and chemical adsorption
c) The rate of log x/m against log P was a straight line with slope 45 and intercept 0.3010. What is the rate of adsorption when pressure is 0.5 atm


Section B
(Answer either (a) or (b) of each question. Each question carries 5 marks)
6.	a ) Derive Gibbs-Helmholtz equation and give its significance.
b) Derive Gibbs Duhem equation 
7.	a) What are the limitations of classical mechanics
b) Describe the concept of matter wave
8.	a) Derive an equation for distribution of molecular velocities for a 2D gas
b).Distinguish between collision cross section and reaction cross section
9.	a) What are the different types of physical adsorption. Explain with examples.
b) What are adsorption curves. Discuss Freundlich adsorption isotherm. What are its limitations
10.	a) Derive the Lindeman mechanism for unimolecular reaction
b) What are the different methods to determine the order of reaction.
Section C
(Answer any three questions. Each question carries 10 marks)
11. Show the variation of entropy with temperature and pressure.
12. Describe the postulates of operator
13. a) Discuss viscosity of a gas and Chapman equation
b) The coefficient of viscosity of CO2 is 14.8 MPas at 20 oC. Calculate its collision diameter
14. Derive the mechanism of enzyme catalyzed reaction
15. Derive the rate law expression for H2-Cl2 chain reaction

