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SYLLABUS

(For the academic year 2020-2021 only)

Paper-IV PHYSICAL CHEMISTRY
UNIT-I:

Thermodynamics: Chemical equilibrium- effect of temperature on equilibrium constant-Van’t Hoff equation. Partial molar quantity- different methods of determination of partial molar quantity. Chemical potential- Phase rule and its derivation, Gibbs-Duhem equation, Duhem-Margules equation, Classius-Clapeyron equation. Nernst heat theorem. Third law of thermodynamics- Determination of the absolute entropy- Apparent exceptions to Third law of thermodynamics.

UNIT-II:

Micelles and Macromolecules: Surface active agents, classification of surface active agents, micellization, hydrophobic interaction, critical micelllar concentration (CMC), factors affecting the CMC of surfactants, counter ion binding to micelles, thermodynamics of micellization- phase separation and mass action models, solubilization, micro emulsion, reverse micelles.

Polymers- Definition, types of polymers, electrically conducting, fire resistant, liquid crystal polymers, kinetics of polymerization. Molecular mass- Number and mass average molecular mass, molecular mass determination- Osmometry, viscometry, diffusion and light scattering methods. Sedimentation, chain configuration of macromolecules, calculation of average dimensions of various structures.

UNIT-III:

Chemical Kinetics: Theories of reaction rates- Collision theory- Limitations, Transition state theory. Effect of ionic strength- Debye Huckel theory- Primary and secondary salt effects. Effect of dielectric constant, effect of substituent, Hammett equation -limitations-  Taft equation. Consecutive reactions, parallel reactions, opposing reactions (Uni molecular steps only, no derivation). Specific and general acid-base catalysis. Skrabal diagram. Fast reactions- different methods of studying fast reactions- flow methods, relaxation methods- temperature jump and pressure jump methods.

THE FOLLOWING UNIT IS MEANT FOR SELF STUDY AND WILL BE CONSIDERED FOR II-MID EXAMINATION
	UNIT-IV:

           Photochemistry: Electronic transitions in molecules, Franck-Condon principle. Electronically excited molecules- singlet and triplet states, spin-orbit interaction. Quantum yield and its determination. Actinometry. Derivation of fluorescence and phosphorescence quantum yields. Quenching effect- Stern Volmer equation. Photochemical equilibrium and delayed fluorescence- E type and P type. Photochemical primary processes, types of photochemical reactions- photodissociation, addition and isomerization reactions with examples.


Text Books:

1. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press.

2. Physical Chemistry by G.W. Castellon, Narosha Publishing House

3. Physical chemistry by K.L. Kapoor

Reference Books:

1. Thermodynamics for Chemists, Samuel Glasstone

2. Chemical Kinetics by K. J. Laidler, McGraw Hill Pub.

3. Photochemistry, R. P. Kundall and A. Gilbert, Thomson Nelson.

4. Introduction to Polymer Science, V. R. Gowriker, N. V. Viswanadhan and J. Sreedhar., Wiley Easter.

5. Micelles, Theoretical and applied aspects, V. Moroi, Plenum publishers.
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                                                            ANSWER ALL QUESTIONS

                                           ALL QUESTIONS CARRY EQUAL MARKS                           (5×16 = 80)

1. (a) What is meant by partial molar quantity? Explain different methods for the determination of partial molar quantity.     





      
                                                                                                                                               (16 M)
                                                       (Or)

(b) (i)   Explain Nernst heat theorem

     (ii) Define third law of thermodynamics and explain the determination of absolute      entropy. 

2.  (a) (i)  Define CMC. What are the factors effecting on CMC

(ii) Write the classification of surface active agents.                                      (16 M)
                                                                   (Or)

             (b) Define weight average molecular weight of polymers and the how molecular weight of polymers is determined by light scattering method.

3.  (a) Discuss collision theory of reaction rates and its limitations.                         (16 M)
                                                       (Or)

 (b) Explain the flow and relaxation methods for the study of fast reactions.

4. (a) Discuss the protolytic and protropic mechanism in acid base catalysis        (16 M)
                                                      (Or)

(b) Discuss the phase separation and mass action models to explain the process of micellization.

5. Answer any FOUR questions from the following               
                     (4 x 4 = 16M)
a) Derive Gibbs-Duhem equation.

b) Derive Classius- Clapeyron equation.

c) Write about Classification of polymers.

d) Discuss about addition polymerization.

e) Explain secondary salt effect.

f) Derive Hammett equation.

