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CHEMISTRY
C-302 AC/IC : Advanced Analytical Techniques

Time : 3 Hours Max. Marks : 70

Instruction : Answer Question No. 1 and any five of the remaining.

1. Answer any ten of the following : (10×2=20)

a) Write the Boltzmann equation and define the terms in it.

b) Why emission spectra is always complicated in comparison with absorption
spectra in its interpretation ?

c) Why hydrodynamic voltammetry provide better detection limits than static
voltammetry ?

d) Write the thermogram and decomposition reactions of manganese
phosphinate monohydrate.

e) Enumerate different principles of ion separation in mass spectrometric
analysis.

f) Why graphite furnace AAS is superior to flame AAS ?

g) Why ICPAES is a preferred analytical tool in the quantification of metallic
species at ultra trace level ?

h) Draw the titration curve in an amperometric titration where both solute and
reagent gives diffusion current. Write an example.

i) Why Raman spectroscopy is preferred in biomolecular analysis inspite of its
limitations ?

j) What are fluoroimmunosensors ? Write their significance in the analysis of
biomolecules.

k) How do you overcome matrix interferences in flame AAS ?

l) Write Faraday’s laws of electrolysis.

2. a) Describe the use of fast scan cyclic voltammetry in the analysis of
neurotransmitters from central nervous system.

b) Explain the sample preparation procedure used for probe tip in MALDIMASS
method. (5+5=10)
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3. a) Explain the principle and working methodology of DSC technique with a
neat diagram.

b) Describe the conditions for reversible, quasi reversible and irreversible
reactions with neat voltammograms with examples. (5+5=10)

4. a) Explain the Temperature Ionization Mass Spectrometry (TIMS) in the analysis
of inorganic compounds.

b) Discuss the theory of ICP with a neat sketch. (5+5=10)

5. a) Distinguish the laminar flow burner and total consumption burner used in
flame AAS with respect to the working principle and their limitations.

b) Describe temperature gradient lamps as radiation sources in AAS with a
neat diagram. (5+5=10)

6. a) Explain the factors influencing the thermogram in thermal analysis.

b) Discuss the principle and applications of stripping voltammetry with an
example. (5+5=10)

7. a) Write the principle and working methodology of potentiometric titrations with
an illustration.

b) Describe ICP torch configuration and different view modes. Write their
significant differences. (5+5=10)

8. a) Discuss the applications of NMR in biomolecular structural elucidation.

b) Describe cold vapour AAS method with a neat sketch. (5+5=10)

_______________________


