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III Semester M.Sc. Degree Examination, December 2014 (2010-2011 Scheme) (N.S.) CHEMISTRY C-301-PC : Chemistry of Solids and Diffraction Methods Time : 3 Hours



Max. Marks : 80



Instruction : Answer question no. 1 and any five of the following. 1. Answer ten questions of the following :



(2×10=20)



a) Write the point group representation for i) 2 ii) 2 iii) 2 m and iv) 2 m b) Calculate the wavelength of a neutron beam at T = 273 K. c) Draw the energy band diagram for n – and p – type semiconductor. d) Highlight the difference between reconstructive and displacive phase transitions. e) Li forms body centred cubic lattice with a lattice parameter 3.5 × 10–10 m. Find its density value. f) Outline the features that differentiate rotation and Weissenberg methods. g) Isotopes can be differentiated accurately from neutron diffraction. Explain. h) What is phase problem ? i) How does Fermi energy vary with temperature for an extrinsic semiconductor ? j) Draw the Cp Vs. T curve for II order phase transition. k) Plot and depict the variation of resistivity with temperature for a superconductor. l) Make a schematic plot of the variation of scattering factor ‘fj’ with angle of scattering sin θ in X-ray and neutron diffraction. P.T.O.
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2. a) What is Hall effect ? Obtain an equation for it and give its significance. b) Obtain an expression for the concentration of Schottky defects in an ionic solid. (6+6=12) 3. a) Give any five features of BCS theory of superconductors. b) State and prove Friedal’s law. c) Calculate the lattice cell parameter from the rotation photograph that shows spots at 22 mm separation for layer line 2. (Given ∧ = 1. 5418 A and camera diameter = 57.3 mm). (4+4+4=12) 



4. a) Describe the construction of the Ewald’s sphere of reflection and restate Bragg’s law in terms of the reciprocal lattice. b) Using Fourier synthesis, obtain the expression for electron density of a single crystal. (6+6=12) 5. a) Explain order-disorder transitions. Elaborate on orientational and spin disorder. b) From vector summation concept, arrive at an expression for the resultant of four generating wave vectors and relate it to structure factor. (6+6=12) 6. a) Using the energy level diagram, explain the function of p-n junction. b) Derive Ohm’s law and explain the conductivity of a free electron in a solid. (6+6=12) 7. Write notes on any three : a) Magnetic properties. b) Piezo and inverse piezoelectricity. c) Martensitic transitions. d) Band theory of solids.



(4+4+4=12) ———————
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An object having three dimensions, i.e., length, breadth and height is called as solid. In orthographic projection, minimums of two views are necessary to represent a solid. Front view is used to represent length and height and the top view is used t
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