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Unit-I
a) Vibrational Spectroscopy: Infrared spectroscopy, Instrumentation, Quantitative Analysis, FTIR, NIR, MIR, FIR, Raman Spectroscopy Principle, Instrumentation and Applications of Raman Spectroscopy
b) UV-visible Spectroscopy: principles- instrumentation- quantitative analysis by absorption measurements- simultaneous determinations- applications
c) Fluorimetry: general discussion-relationship between intensity and concentration- instrumentation- applications
Unit-II
a)  Nuclear magnetic resonance spectroscopy- theory of NMR spectroscopy chemical shift- spin- spin splitting- chemical exchange and other factors effecting line width- biochemical applications
b) Electron spin resonance spectroscopy-introduction- hyperfine splitting- zero field splitting and Kramers degeneracy-applications of free radicals in biological systems
Unit-III: 
Electroanalytical methods: Theory of electrogravimetric analysis, polarography-Ilkovic equation, limiting current,  diffusion current, Half wave potential, AC polarography, pulse polarography-normal pulse, differential pulse and square wave polarography. principle of stripping voltametry. Cyclic Voltametry-Principle, Instrumentation, applications, diagnosis of  coupled chemical reactions. Principle of coulometry, Coulometry at controlled potential and at constant current, coulometric titrations. Amperometry 

Text Books:

1) Instrumental Methods of Analysis:  Hobart H. Lynne L. Willard, Merit Jr, and John A Dean


2) Vogel Book of Quantitative Inorganic Analysis: Basset, Re Dnnex, G.H. Jeffery and J. Mendham. 
3) Physical method in Inorganic Chemistry: R.S.Drago
4) Principles of Instrumental Analysis:  Skoog and West
5) Thermal Methods of Analysis: Wendland 
6) Inorganic thermogravimetric Analysis: Duvval
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SECTION-A

ANSWER ALL QUESTIONS  

  
                      
  4x5=20 Marks
1. a) Write about the various types vibrational modes in FTIR Spectroscopy.                                                 

                                                        OR

b)  Write a brief account on different electron transition in UV-Vis. Spectroscopy.
2.   a)  Write a note on Spin-Spin relaxation and Spin-Lattice relaxation.
                                                        OR

      b). Write the principle involved in Raman Spectroscopy.
3.   a)  Write about the half-wave potential and Ilkovic Equation.

                                                         OR

      b)  Write a note on principle of coulometry. Discuss the controlled potential 


  coulometry
          4.    a)  What is the principle behind the ESR spectroscopy and write the significance 

       of ‘g’ value.
                                                        OR

                 b)  Draw a relationship between concentration and fluorescence intensity.
SECTION-B
             ANSWER ALL QUESTIONS  


                      
  4x15=60 Marks

5.   a) Describe the instrumentation of FTIR spectroscopy and illustrate about the 


          various sample preparation in IR spectroscopy.
                                                                  OR

      b) Draw a sketch on Double beam UV-Vis. Spectroscopy and discuss about the


      biological applications. 
         6.  a)   What is meant by chemical shift and explain the various factors influencing 

chemical shift in NMR Spectroscopy with suitable examples.

                                                              OR

              b)  Give detailed information about hyperfine splitting and explain with related 


           examples.
         7.  a)  Give the instrumentation of dropping mercury electrode and explain the 


    working theory.

OR

              b)  Write about the following: (i) principle and working theory of 


           Electrogravimetric Analysis (ii) Constant Potential Coulometry.


 8.  a) Explain the Spin-Spin Splitting in NMR Spectroscopy with suitable examples.
OR

               b) Explain the principle in Spectro Fluorimetry and describe the instrumentation.


          Give the applications of Fluorimetry.
