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to makeall the positively charged particlestraversethe
samesemicircular path of radiusr. 2

¢) The mass spectrum of HSCH,CH,;NH, exhibits two
peaksat m/e =30 and m/e=47. Which peak would you
expect will bemoreintense ? State appropriate reasonin
favor of your answer. 2

d) How many peakswouldyou expect in the mass spectrum
of CH3Br ?Predict their m/evalues. 2

€) Assign the experimentally observed peaks at m/z =
490.59 (100%) and m/z =501.07 (73%) inthe ESI mass
spectrum of the following complex in acetonitrile. Isit
possibleto predict the charge of aparticular fraction by

lookingintoitsisotopic distribution pattern ? 33
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UNIT -A-4151
Question 1 iscompulsory and attempt threefromtherest
1. Attemptthefollowing questions(anyfive) : 205

a) What aretheemission statusof (@) and (b) ; (c) and (d)
under identical condition in solution ? Explain your

© (d)
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b) “Photodecomposition sometimes observed at lower

o)

energy than that of chemical dissociation energy.” Explain
with quantum mechanica reasons.

“Ethidium bromide is nonfluorescent while in DNA
environment emission is enhanced.” Explain

Explain excited state acidity of (a) PhOH and
(b) Ph-N=CH-CgH4(OH)

L,

@

@OH

N

O

(b)
Pyreneand Eosin show abnormal excited state property.
Explan.
What happens when naphthal ene solution isirradiated
withincreasing concentration of N, N-diethylaniline?
What happenswhen acidified (0.1 N H,SO,) solution of

K3[Fe(C204)3] isexposed inday light ? Give chemical
reaction.
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UNIT -A- 4152

7. Describebriefly theconstitution of ascintillation detector and

8.

itsworking. 4

Answer any two questions:

a

b)

b)

Discusstheworking of atypical inorganic scintillator,
[Nal(Tl)]. 4

Describe the importance of electron multiplication in
obtaining a good signal in “Gas ionization detectors”.
What isthe contribution of Townsendinthisregard? 4

Discuss the importance of “dosimetry” in a study
involving ionizing radiation. With suitable graphical
representations discuss “Fricke dosimetry”. 4

Explain radiometric titrations either when the substance
to betitrated isradiolabelled or whentheindicator usedis
radiiolabelled. 4

What do you mean by “gas phase sources” and
“desorption sources” with regard to molecular mass
spectrometry ? Discusswith examplereativemeritsand
demeritsof thesaidion sources. 3

Deduce arel ation between m/e of apositively charged
particle of mass m and charge e with the strength of the

electricfield V and magnetic field H, which can be used
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b) i) [Ru(bpy)s](PFe)2 in dry MeCN solution is
el ectrochemically oxidized and thess sodium oxalate
isadded. Explain your observation. (Given : Ground
state redox potentiad E°  ([Ru(bpy)s]®*/
[Ru(bpy)s]?)=1.26 V ; E° (CO,/Oxalate) = -0.49
V).

i) “Addition of acidified (dil H,SO4 sol.) Mohr’s salt
solution to M ethylene Blue (M B) inagueous medium
followed by visible light irradiation causes
decolorisation of blue solution and keeping at dark
restores the blue colour.” — Explain this observation.

a) Write a note on Chemosensor (give at least two
examples)

b) X-Ray fluorescence spectroscopy and its application.
2+3

[3]

2. Draw Jablonski diagram and definethe meaning of the states.

Why do Apnogphorescence > M Fiuorescence > M Absorption 7 EXPlaIN
pre-dissociation onthe basis of quantum chemical principle.
2+1+2
a) Explainthe emission characteristics of the molecules
(i) with increasing conjugation (viz. benzene to
naphthalene to anthracene), (ii) substituting electron
donating and withdrawing group and (iii) generating
paramagnetic centres.

b) Writenoteson application of Fluorescencetechniquein
Food Quality Control. 3+2

M+hv; > M*; M* 5> M +hv; ; M*+Q —> M +Q+ heat
From the above scheme derive Stern-Volmer relation and
explain Kgy. Give plausible mechanism of quenching. What

arethefactorsthat influence the quenching process ?

2+13+13
What happenswhen (givereasons) 102+1302

a) i) Azobenzeneisirradiatedwith UV light for few minutes
followed by irradiationwith visblelight.

i) 4-N, N-Dimethylbenzonitrile in hexane and in
tetrahydrofuranisirradiated with UV light. Draw the
corresponding emission spectra
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