
AV.IEET

M.Sc. (Part-I) Semester-I (C,B.C.S. Scheme) Examination
CHEMISl'RY (NE\1)

(Inorgatric Chemistry-I)
Paper-I

Time ; 'lhree Hours] lMaximum Marks : ItO

Note :-(1) All questions are compulsory and carry equal marks.

(2) Usc ofscientific calculator is allowed.

I . (a) On fic basis of VSEPR theory, explain the shapes of following species :

oo Pr5 (iD NH{ (iiD rcrP 6

(b) State Bent rule. Explain u'ith suitable examplcs. 5

(c) Draw M.O. diagram of O, (Ozone) molecule and explain its bond order 5

OR

(p) Write an illustative account on various stereochcmical rules ofVSEPR theory. Explain why
I-irO is not bent likc H,O. 6

(q) Explain the energetics ofOrprd? hybridization with suitable example. 5

(r) Draw molecular o$ital diagram of CO, nlolecule and cxplain its magnetism and bond order.
)

2. (a) Explain the foruation ofobonds in an octahedral complex in terms ofMOT. 5

(b) How heat ofhydration varies for divalent metal io[Is across first row transition elements ?

Explain its corelation with CFSE. 5

(c) Give the cvidences in support olmeral-ligand orbilal overlaps in the metal complexes. 6

OR

(p) State ard explain Jaln-Tellcr theorem. Explain \rhy Lcu(en),(HrO)21'?- is more stable than

lCu(en).11.. 5

(q) Drau \1.O. diagrarrl ol [CO(\H,)6]3. and explain its magnetism. 6

(r) Give thc comparison ofCFT and MOl. 5

l. (a) Discuss the structure and bonding in diborane on the basis ofNI.O. diagram. 6

(b) What are heteropoly acids ? Highlight the structule ofheteropoly molybdate. 5

(c) 'ilai are melalloboranes and metallocarboranes ? Explaia rvidl suitable examplcs. 5

OR

(p) Exp)ain thc structue and bonding in binuclear and trinuclcar metal clusters \ ith one example

ofeach. 6

(q) Discuss the chemistry ofisopoll'acids ofmolybdenum. 5

(r) What is meant by sfx numbeN iE boranes ? Sketoh l.hc possible topological structures in
tems of stlx number for the following :

(i) B4HLo (ii) B6Hro 5
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$hy liquid N.or is considered more suitable solYent tbr organic compounds ? Give the

iblloB'ing reactions in liquid )'I.O :

1i) Acid-base reaction (ii) SolYolysis reaction f'

Explain with suitabl: example uhy thc successi\e slabilitv constani dqireilEes from Kr to K".
5

IIow do \re undersland lhe Chelate ctlect by mcals ofthenrtodynanric relationship ? Discuss.

-RT lnfl = aG" = AH' - lAS" [(AH) is negatiYe] 5

( )It

Give autoionization of Sulphulic aoid. wnat is its liquid ralge ? \llitc any two reactions in
dnhydrous Sulphun( Jcr.l. 5

Describc Job's melhod of conlinuous variation lbr the determinatioD of composition of
complex. 6

Explain thc importiurcc of then,rodl,aamic parameters in complex formalion. 5

Delure rhe following tenns r

(i) Symmctry opcrations

(ii) Identig

(iii) Rctlection plalc. 6

l)erive the charccrcr lable for C., poinr group. 5

WlLat are propcr and irnpropcr axis of symmetry 1 Oive example on each. 5

OR

lxllain thc rulcs thal artl lo be follo\\ed for a s(t of opcrations lo lbrm a group. 6

What arc poin! qrouFs I ldenlil, rhe s)mrnerry point gtoLLps in the lbllou,ing :

0) PCll

(D HC)

(iii) [PrCl-] i
Giv3 important nrlcs lirr ilrcducible rcpr,;senl.Ltiorrs. 5
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