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1.a)
Define terms (i) dipole moment  (ii) flipping and (iii) anti stroke lines.

   b)
Write the differences between Raman spectra and Infrared spectra.

   c)
Calculate the approximate wave number for vibrational absorption peak for HF if the force constant for HF is 9 X 105 dynes/cm.

2.a)
Generally strong bands in IR spectra corresponds to weak bands in Raman and vice versa explain.

   b)
What are the different types of spectra? Explain.

   c)
Calculate the NMR frequency of a bare proton in magnetic field of 14092 Gauses. Given gN = 5.585 and (N = 5.05 ( 10-27 JT-1.

3.a)
Derive expressions for Nernst distribution law when solute undergoes                   (i) dissociation and (ii) association in one of the solvents.

   b)
What is gas chromatography? Illustrate a GLC Instrument and describe its principal components. What are the important advantages of gas chromatography.

4.a)
Explain distribution coefficient and derive a relation with solubility.

   b)
How to determine equilibrium constant of a reaction from distribution coefficient. Explain with suitable example.

   c)
Explain the various factors that affects separation of a mixture.

5.a)
Define quantum yield. Discuss various factors responsible for high and low quantum yields.

   b)
Write notes on flouroscence and phosphorescence.

   c)
Discuss photochemical decomposition mechanism of hydrogen iodide.

6.a)
Write the differences between photochemical reaction and thermal reaction.

   b)
What is chemiluminescence? Explain with suitable examples.

   c)
What is actinometer? Discuss any one method which you studied to determine quantum efficiency.

7.a)
Derive a relation between degree of dissociation and van’s Hoff factor.

   b)
Derive a relation between depression in freezing point and molality of the solution.

   c)
Describe a method to determine depression in freezing point of a solution containing non-volatile solute.
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8.a)
Though the osmatic pressure and electrical conductivity of a solution depends on number of ions present in unit volume of a solution, electrical conductivity is not a colligative property. Explain.

   b)
Derive a expression for Raoults Law and write its limitations.

   c)
At 25o C the vapor pressure of pure water is 3.167 Kpa. Calculate the vapor pressure lowering and the vapor pressure of the solution containing 5.00(10-3 kg of C12H22O11 in 0.1 kg of H2O.
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