
End Semester Questions

Cll 5102; l>unation: 3 houn; Mnrks: 100

PAltTA

1. Why the hmthnnide emissions possess longer excited state lifotimes whereas the values for
the transition metnls nre shoner'!···················································(3 murks)
2. Explnin why no splitting of the ground stnte tenn symbol (1Sm) is observed for Gd>'?·····
·······························································································(2marks)

3. Explnin nntennn effect in Ln3' complexes nnd their ·························(Smurks)
4. Cnlculntc the room tempemture magnetic moment of Er3• ion. The ground stnte tenn
symbol is .•1,~n·········································································(4marks)

S. Explnin why Eu3' doped samples show shnrp emission penks wherens Eu2• -doped snmples
exhibit brond emission when excited under UV rndintion. ·······················(4 mnrks)

6. Explnin the process <lf FRET with dingrnm nnd explnin ench tenn in the following
ec1uz1tio11···················································································(Smarks)

l/c& - I - (T/To) - (I + (RIRot°J-1

7. The fluorescence lifetime measured from the metnstnble state "F.)12 of Nd3• ions in the laser
crystnl (YGn3(BO,)d is 56 JtS. If the qunntum efficiency from this stnte is 0.24, detcnnine
the radiative lifetime nnd the mdiative nnd nonrndintive mies. ·················(S marks)

8. Explnin the process upconversion und down conversion with dingrnrns·······(4 marks)
9. Explnin in brief the tenns (I) cross relaxation (2) concentration quenching--(4 murks)

\ 1P ~ 0. Explain the use of n scintillntor nmterinls nnd the rnechnnisrn ·················(4 murks)

"" I' ART II [I S murks for each. Total• 4 X IS • 60)
j:.
~ 1. (n) Describe MOT of n heterodinuclenr molecule NO with the help of dingrarn. Explain

why transition metnl is generally bonded to N ntom in mctnl nitrosyl complexes.
(b) It is difficult to ussign the oxidation stnte of metnl in metal nitrosyl complexes. Provide n
detailed overview,
(c) Cite nn cxnmple of n transition metal nitrosyl complex thnl contains {FeN0}1• {FeN0}9,
nnd (FeNO} 10 core. How they could be differentiated.

2. (a) Show different binding modes of dioxygen in transition metal complexes.
(b) The binding of Fe nnd {02} is bent nfier dioxygen nctivntion by Fe-porphyrine complex.
Explain such behavior with qualitative tvfO & bonding scheme.



(c)

TI1e molecule shown nbove, docs exhibit nntiferromngnetic exchnngc internction with J • •
203 cm", Cnlculnle the energy difTercnce bc1wecn nll the spin states in terms of k(Kclvin).
(Note: Derive the energy expression of nll the spin stntcs. Q.Q bond distnnce is 1.42
angstrom]
(d) TEMPO exhibits nn EPR spectrum wilh as vnlue of2.006 when performed in X·bnnd nt
9.J370Hz. Cnlculnte the field where the resonnncc would be expected.
(e)TI1c nbove mentioned molecule exhibits 3 lines hyperfine. Explain in detnils. Show the
hyperfine transitions, explnin intensity rntio. Drnw the spectrum where the hyperfine coupling
constnnt is 2mT.

3. (n) Describe the MOT of dirhodium tetrancetnte
(b) Show with plnusible mechnnism thnt such compound cnn lend to both intramoleculnr &
intcnnolcculnr C·H nminntion cntnlysis.
(c) Describe the MOT of {Ru2}5 •. core. Show thnt such compound is effective in C·H
amination.

4. (n) What do you mcnn by "ZFS". Explnin
(b) The 2c· pnramngnetic species VCh{THFh exhibits two line transitions. Provide your
detailed overview. How do you determine on mcinl ZFS (D) when E •O from the EPR
specrroscopy of the above mentioned complex.
(c) How EPR spectroscopy is helpful in dcrermining whether a dinuclcar compound with
{V2)9• core is valence delocalized or valence localized. Show all the transitions.
(d) Why do we represent first derive of absorption instead of absorption in EPR spectroscopy.


