Ex/M.Sc./CH./4/A-4151/109/2018
M. Sc. CHEMISTRY ExamINATION, 2018

(4th Semester)
ANALYTICAL CHEMISTRY SPECIAL
PaPeR - XV-A
Time: Two hours Full Marks: 50
(25 Marksfor each Unit)

Use aseparate answer script for each unit.
UNIT -A-4151
Attempt any five qusetions.
1. Explainthefollowing: 105

i) Pyridineisweakly emissive and become nonfluorescent
onacidfication.

i) Very dilute solution of Phenol is emissive while
concentrated sol ution of phenol isnonemissive.

iii) Phenolphthaleinisanonfluorophore but Fluoresceinin
Fluorescence active athough the functional groupsare
thesame.

iv) Eu (acac)s (acac = acetyl acetonato) isemissive athough
Eu (I11) is4f® and paramagnetic.

V) Emmissivity of Coumarin > Napthalene > Vitamin A

athough dl havefive conjugated doublesbonds.
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What arethe possible ways of non radiative decay of an
optically excited molecule? Briefly describe the
machanism of radiativeand nonradiativeprocesses. 5

Why does pyrene solution show longer wavelength
emission at higher concetration ? Design some pyrene
appended molecules to accomplish this property for
andytical applications.

Write ashort note on del ayed Fluorescence. 3+2
Inametal complex, the metal dominated excited state
(My) liesin between S; and T, energy levelsand also a
metal dominated orbital (M) appearscloser to S, state.

Dram the state diagram and comment on the emission
spectral feature.

Describethemechanism of quenching. 3+2

What happenswhen (give chemical reaction) 105

a)

b)

Aqueoussolutionof [Cr (NH3)g] Clszisirradiated with UV
light.

Acidified (0.1N H,SO,) solution of [ K3[Fe(C0y)3] is
exposedinday light,

Mixtureof K4 Fe(CN)e] and 2,2'-bipyridinein agueous
mediumisexposedto UV light;

[5]

m/e = 31 peak. Predict the appropriate mode of
fragmentation with chemica reasoning. 2

How do gaseous and desorption sources differ in the
mass spectrometric measurement? What are the
advantages of each? 2

How many peakswould you expect in the mass spectrum
of CH3CI ?Predicttheir m/evalues. 2

The el ectrospray ionization mass spectrum (ESI-M S) of
the following complex exhibits two peaks, at m/z =
470.06 and m/z=938.08 in acetonitrile. Identify theions
responsiblefor the peaks. (Given atomic massof Ru :
101.07 and CI = 35.5) 4

| (CI0O,),




[4]
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8. Discusstheworking of an organic scintillator explaining the

9.

10.

principleinvolved. 41

Answer any two questions:

a)

b)

b)

Describe the principle behind the functioning of “Gas
ionization detectors”. 4

Discussradiolysisof water following interaction of an
ionizing radiation with it. What arethe magjor products
formed asaconsequence ? 4
With suitable graphical representation discuss “Ceric
Sulphate dosimetry”. 4

With a suitable example of your choice explain
radiometrictitrations. 4

Write an equation for the appearance potential of the
fragment (R") derived fromthemolecule, R-X, interms
of ionization potential and dissociation energy. How the
appearance potential can be obtained from ionization

efficiency curve? 21
Fragmentation of OHCH,CH,NH," can occur to

produce CH,OH and CH,NH; Of CH,NH, and
CH,OH". Experimental results show that the peak at
m/e= 30 isabout ten timesmoreintensethan the peak at

[3]

d) [Ru(bpy)s](PFg)2 in dry MeCN solution is
electrochemically reduced (at-1.5V) and ammonium
perdisufateisadded. A strongemission isobserved.

€) Why do phosphorescence emission appears at longer
wavelength and lifetimeishigher than fluorescence ?

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

b) Upon irradiation of light to acidfied (0.1N H,SOg)
solution of Mohr’s salt and Methylene blue (MB), colour
bleacheswhile colour reappearswhenitisplaced in dark.
Explain with MO approach. 3+2

Explainthefollowingsproperties (a) themolecule(i) isa
chemosensor to H,0, catalysed by Fe (111); (b) themolecule
(ii) isaH" sensor; (c) the molecule (iii) is a sensor for
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