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1.Using temperature Programmed methods how one can get the Kinetic Triplet. Derive the corresponding expression for a first order desorption process. In a typical temperature programmed desorption experiment hydrogen was desorbed from a metallic surface.  The observations were the peak maximum temperatures as a function of heating rate or 5, 10 and 20 K/min are 430,440 and 4480 C respectively.   From these observations comment on the value of kinetic Triplet. 
2.Explain the origin of Stokes and anti-Stokes lines in Raman spectrum. Comment on the factors that contribute to the intensity in Raman spectrum.  
3. In the figure given at the end of the question paper the ir spectrum of an organic compound is given. Identify the compound and rationalize your answer.  The molecular formula of the compound is C7H6O2.
4. Illustrate with suitable examples what aspect of catalytic studies can be made with UV-Vis and IR spectroscopic methods. What different modes of operating this spectroscopy for the study of surfaces
5. One wishes to study the active phase formation and deactivation of catalysts due to surface reaction. With appropriate examples show how one can use XPS to study these aspects.
6. What are basic differences between FEM and FIM. With suitable examples illustrate the uses of these two techniques in the study of surfaces.
7. What aspects of catalyst surfaces  that can be studied by Electron microscopy.   Explain each aspect with suitable examples.
8. Explain the following features in spectroscopy (1) Satellite features in photoelectron spectroscopy (2) Initial and final state effects in photoelectron spectroscopy (3) Chemical shift in photoelectron spectroscopy.
9. Explain with appropriate examples the use of NMR technique to study catalyst surfaces and surface reactions. 
10.  Crystallographic information of solid catalysts can be obtained by diffraction methods or by electron microscopy.  Illustrate this statement with suitable examples. 
The figure for question 3 is given 
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