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Note: (@) All questions are compulsory.

(b)Marks are indicated against each question in square brackets,
(¢) The candidate is allowed to make Suitable numeric assumpltions wherever requzred Jfor

solving problems

Q.1. (a) What are two important conditions which should__be for IR absorbance by molecules?
Discuss advantages of FTIR with respect to dlsperswe,IR Ues? 1CO4, Marks: 3}

(b} Interpret the relation between protein secondary =struc’[uge:é’ind infrared absorption. /€04, Marks: 2]

i

Q.2. (w)Discuss Raman Sffect with clasau,al ':'hysu:s concepts in detail. {CO3, Marks: 2f

(b) What are the generai and specifi ic an blological applications of Raman Spectroscopy? What are
the diagnostic advantages of Raman Spec roscopy? 1CO3, Marks: 2}

Q.3. (a) What are the: apphcatlons of UV, Visible and NIR Raman in the ficld of biology? Why NIR
Raman is most SL i e“for tissue analysis? 1CO 5, Marks: 3/

(b) Discuss the caSe Study Atherosclerosis (ATSC) | inspection by Kaman spectroscopy according to
your understandmg (H nt: Disease background & Impact). fCO 5, Marks: 3}

Q. 4 ('1) Ifyou wish to analyze biological molecules using mass spectrometry, which jonization

method will you prefer and whv. Fxplain in detail your method of choice, 1CO5, Marks: 2
(b) Discuss the whole process of protein sequencing using mass spectrometry. {CO 5, Marks: 2f
Q.5.  (a) Discuss paper and ion exchange chromatography and its uses? {COS, Marks: 2}

(b) Define the terms a) Stationary phase b} Mobile phase ¢) Elution for column chromatograptiy?
[COs, Marks: 2}
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Q.6. Solve the following:

(i) How many possible vibrations are there in C3HsO, , CHy molecules? [CO3, Marks: 2]

" . . . . . G o
{ it) The harmonic vibratione! frequency of HCI in wavenumbers is 2989.6 cm™ . Calculate the
energies of the first two vibrationa! levels in Joules [Cl=i7 amu; H= 1 anu]. €03, Marks: 3]

e

3

[n) 1

Gy aesndanentad vibrationan waesdtion {vi= Qoo o 5 S 00 s ’.’,I’FH.." cin- o Treat COasa
horineiie oscillator, and deizzmine the harmonic force constant 4 1 72 aloimic s of “carbon 12
amu aad for oxygen O mmg. ' e s {002, Marks: 3f

(iv) At 580 nm which is the wa vetength oflts maximum absorption. i} e Conplax Fo(SC N)** has a
molar absorptivity ot 7 1% £ em™ mol ™. _K " FCO1, Marks: 2]

Calculate

2 e

{a) The abssibanee o a 2 3010-5 M solution of the compléx at 580 nm in o 1 J0-cm e2)

(b)Y The abserbance of 4 soiue

1a 200 enz eell in whicli the concentemion ol e complex is one

1
Bult thae (( 3

scenee of the Iutmm deseribed in (a) and (b},

’ ?\.

(d) The abserixance of n codution thm hds half the transmittance of that described in (s}

(¢) The percenc s

aguotofa zolution that contains 3.8 ppm iron (IH) 15 treated with un appropriate

- + . ., e gt o
PO e i e ssorsti e £ FT IR meyt Ty

i
raorhance of tne resultrg hf,‘--‘u{,'am ni SPR“-J Lot p 2R
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