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i) Beymayexist at very low temperature. Comment. 1
OR
i) Whatismeant by lithiawater ?

Predict the geometries of the following molecules
explaining the causes of deviation from the regular

geometry if any ; anytwo: 102
i) HXeO, i) S,0,> iii)IFs V) Ny

Draw the structures of any two of thefollowings: 102
a) CrOs b)P4sO1p C€)BsN3Hg  d) SyNg

What are r -acid ligands ? Draw the M.O diagram of
CO moleculesand justify the affinity towards metal ions.
3

Explainwiththehelp of simpleM.O diagram, that N»is
diamagnetic whereas O, isparamagnetic. 2

In (CH3),PF3, the angle between the methyl groupsis
124° — Explain the fact. 1

Explanwhy 2
) AIR® ioniswell knownbut not BR,>".

if) - Sulphur forms SFg but not SClg or SHe.
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Attempt all questions

Explaintheheavy ion projectileinduced reactionsin the
light of nucleon transfer and particleemission reactions.
13
‘In the heavier nuclei the fission and spallation reactions
may occur simultaneoudly - explainwithexample. 11

How would you differentiate between f-rays and
cathoderays? 1

[llustrate the experimentsthat |ead Rutherford and Soddy
to proposethetheory of Radioactivedisintegration. 2

OR

How would you determine the Avogadros’ number from
radioactive decay measurements ? 2
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How would you establish the existence of neutrino and
antineutrino ? 2

Themeson exchangeisamost instantaneousand it cannot
go beyond thenucleus- explain. 2

In the orbital eectron capture, both fluorescence and
Auger effect may occur - explain. 21

Answer any oneof thefollowing: 21

) State and explain Bronsted theory of acids and
bases.

i) Comment, withlogic, ontherdativebasicity of NH3,
N(CH3)3 and N(CF3)3.

[) State the Pearson’s HSAB principle, and explain it
withexample. 21

i) Giveexampleof areactionwherethisprincipleisnot

obeyed. 15
Answer any two of thefollowing : 3+3
i) Describe, with a suitable example, how H* ion

concentration can influencethe potential of aredox
reaction.

i) Describe, with appropriate example, the basis of
choosing asuitableindicator for aredox titration.

3.

[3]

i) TheE®valueof theCu?*/ Cu® half-cell is0-34V and
that of the Cu?*/Cu” half-cell is0-15V. Find out the
E°vaueof the Cu*/CWP half-cell.

Draw theMO energy level diagram for BeH,. 2

b) Writetheangular part of thewavefunction of d,? orbital

of Hatom. Hencedraw itsshape. 2

Draw aWalsh diagram for linear and bent H3 systems
and hence predict the shapeof Hs". 3

OR

Explaintheability of ethyleneasaligand withtransition
metashavingfilled n4 orbitals. Giveexampleof onesuch

complex. 3

d) The solubility of BeO in water increases on adding

aqueous BeSO, solution. Suggest areason. 2

Cal cualte the exchange energy for p2 and f © electronic
configurationsin ground state. 1

) Show that the stability of the bonding orbita isless
thantheingtability of theantibonding orbital of He,.
2
OR
i) Find the energy of the bonding, non-bonding and

antibonding orbitalsinlinear H3 systems. 2
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