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M.Sc. (Part-II) Semester'llI (C B.C.S.) Examinetion

CBEMISTRY (New)

(Spectroscopy-I)

Paper-IX
'[ime : Three l{ours] [Maximum Marks : 80

Note :-(l) ALL questions are compulsory

(2) AII questions caffy equal marks.

(3) Refercnce data is provided.

1. (a) Explain the Fraock-Condon principle. 5

(b) Discuss in brief Fourier transformation spect oscopy. 5

(c) Explain the lerms in contcxt with radialion :

(i) Refraction

(ii) Scattering

(iii) Polarisation. 6

OR

(p) Disouss the application of microwave spectroscopy. 5

(q) Explain the cffect of isotopic substilution on rotational spectrum of a diatomic molecule

and draw the spectrum. 6

(i) Write the factors allcctiog thc reactivity of naooparticles and its use in medicine. 5

2. (a) Explain effect of hydrogen honding and solvent on vibrational frequcncy. 5

(b) Commcnt on i

(i) Effcct of conjugalion in t.R.

(ii) Effect of ring strain on I.R.

Ilxplair with suitable example. 6

(c) Compound having molecular formula CrlIrO shorvs following spectral dala :

U.V ,',,,". = 270 nm (e 10,000)

I.R. = 3090, 2960, 1735, 1500-1600, 840 cm'.

Deduce the struc1ure. 5

OR

(p) Calculate 7",,,,, for thc following compounds :

(D

wP7.-r0283
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(ii) a-><- 6

cll.

(q) Write thc tactors thal iiflueore lhe'1 = g 1g2lL,onvit slrulching vjbrations 4

(r) Hou,will you distinguish bel$'ecn the lbllo$ing pairs of compound using LR.

(i) o-hldroxybenzaldehy-de ard PJr)drox]'hcnzaldeh]'dc.

(ii) Cyclohexenone and fl!clc,hexanonc and

(iiD CIlr CFI2- OH and CIl, -O -CH . 6

3. (a) Wbat is the principle of\lass spcctronrelq,'.)l)iscuss different types of ions produccd

in Mass spectrometer. 5

(b) The conrpound 'wilh molecular formula C,ll,oO shows LR. strctch at 3540 cmr and

give mass fiagmentarion as molccular ion M' m/2 = 74 aod other prominenl peaks

appear al 59 and 45 rL,';]. Assign the srructure. 5

(c) Write the Mcl-afferty rcarra,lgement in rhc lollou'ing molecules :

(i) N'lethylbutanoate

(ii) 2-pentarone. 6

OR

(p) Write notcs on :

(i) Retro-Dicls-.,\ldcr fiagmcntation

(ii) \,lcta stable ion. 6

(q) Give the lragrnentati(),r pi(tern of the follorving molccules in mass spccrrometry :

(i) 2-Butanol, (ii) Acetopilenone. 4

(r) \\hrt is thc mosl ch;rraclcrisric ltature of thc trass spectra of compounds containing

one bromine atom ? Erplain \-!ifi suilablc example and draw irs mass spectrum. 6

4. (a) lndicate the nunlber ol rrc N\4R signals in the proton decouplcd spectrum and assigo

thc multiplicity lor cach signal in thc offresonance decouplcd spcctrum for the following

compounds :

(i) Toluenc

(ii) l, 4-Dibromoborzcne

(iLi) Propanol. 6

(b) Explain the tcrms :

(i) Shielding artd deshielding in NNfR

(ii) Variation of 'T"^ith dihedral angle. 5
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5

(c) An organic compound with M.F. C6IIDOT showed the following spectral data :

t.R.-2950, 1740, 1200 cm-'

rII NMR-$ 1.2 (9H, s), 6 4.2 (3H, s)

rlc NMR-5 27,61,82, 176 ppm. 5

OR

(p) What is Karplus equation ? Discuss its application. 5

(q) How rvill you differentiatc between ortho, meta and para-xylene on the basis of their

proton decouplcdrlC NMR spectra and write its chemical shift values. 5

(r) Deduce the structure of thc compouad having M.F. C.HuCl, showed the ibllowing

spectral data :

LR.-2940, 1265, 690 cmr

rrr NMR-6 3.s (2H. d),6 3.3 (1r{, m)

6 1.2s (3H, d) 6

(a) Draw the proton decouplcd DEPT-45, DEPT-90 and DEPT-135 of the compound

Ethyt 2-oitropiopanoatc using followingr3C NMR ralues : 6 14,5 16. 6 63, 6 82 and

6 165 ppm. 4

(b) Explain in brief :

(i) Nuclear overhauser cfect O{OE)

(ii) Lanthanidc shift reagent. 6

(c) Explain COSY and HETCOR technique with suitable example. 6

OR

(p) Write notes on thc follouing :

(i) Magnetic Resonancc Imaging (MRI)

(ii) Deuterium exchangc

(iii) Ilow will you distinguish bet\r'een (E)-2-bromo-2-butene and (Z)-2-bromo-2-butene

using NOESY spcctrum ? 6

(q) Explain the DEPT technique in'rC NMR spectroscopy \r'ith suitablc example. 5

(r) The 'II-NMR spectrum of 4-vinyl plridine has following spectral data : 6 8.4 (d, 1H),

6 7.1 (d, 1H),6 6.5 (dd, lI!,6 5.8 (dd, lH) and 5.3 (dd, lH). Prepare a skctch ofthe
]H-COSY specfum for this molecule showing cxpectcd diagonal and off diagonal

peaks. 5
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hEFRENCE ANALYTICAL & SPECTRALDATA
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