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The ligLrres in the rieht-hand nrar.gin indrcatc lull ntarks.
Canclrclatcs ate reqttilcd to gile their ans\vers in the ir o*,n rrords trs lar as practicable

ct{olrP - A
l. \nsue r anv l,-OlrR ol"the l'olloring queslions: 2x{ = 8

a) \\ihat do rou mean by lINCC & I-NCC in carbonl,l clustcr'/
b) In Ctr(TI) acetatc nrtrnohvdlale. llith the increase of'the nunrtrel ol' elcctronegatirc

substitnents on 2tcctalc. the nrasnetic ntotrent increases.- ltxpltin.
c) Nhat is ntetal-rnetzri cprirrtuple bond? (_iivc an exilmple
d) Statc Lhe l-irndc Interval ruie'l
e) What are Chini's clrisrcrs? (iive irn exiirrpic
tl ICrlCI.,Jr- rs paranrlgnetic rvhrlc [\\ilCl,lr- rs clranragnetic - Erplain.

cltout, - B
2. .\nswcr anv ITOIIR of thc lirlloning qucslions: {x{ = l6

a) Drau, a plot of rN1 \'s tenrperiltirre T(K) tbr dilllrent nragnetic subsrances and
erplain Curic and Neel rentperature. ( i:rr-Magnetic SLrsceptibilitv)_ (2+2)

h) Calculate the 1o tirr hiprridine and triphern.iphosphine(l,Ph.) bv using I)ascal's
constar)t. (4)
Gir'en" Xu(l') .--26.i ' l0-" enru mol-1: ).(C,,,,.) =-6.24' l0-" enru nrol-r:

Xo(l I) : -2.93 x I 0-" etttu rnol'r. yp 1N,,,,. I : *,1.6 I r I 0-" entu ntol-1.

)" (henzcne) : -i.4, I 0-" entu ntol-l I r, (pr,ridine) : 0.5 y I 0-c enru ntol-l
). (,4r-Ar)'-- 0.5 I l0-" cmu ntol-'

c) Lletrvccn the siren trvo conrpleres i and II u,hich rvill shou.a lou-er car.bonr'l
stretching iiec;ucncr? - Erplain. (4)
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d) E:rplain the rnetal- nrctal honding in [OszClr]:- anion. Re,Cilr-is eclipsed ufiile
Os:Cllrr- is staggered-Explain. ()+)t
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e) What rs single nrolecular magnet? (live an exanrpic. Wlite doun the properties of
single nrolecular Inagnet. Q+2)

ll L)c.icrtlrc llr( (orrcl.rl ron hct\\c(n rrrlri;1gg1li111 cotrnt. {Tt( irnJ .kcie trl clcrtri,n plir
(SEI')^ and use sanrc to pledict the structLrrc ['crN(CO)r:] anii I l,l{ur(CO)r:]-. (1}

GI{Ol rl, - ('
3. .-\nswcr an1- 'l'\\'O of thc frrllol ing qucstions: 8x2 = l6

a) Derilc an cxpression for Curic's lari ol" pararnagnetisrn. Shor.v that paratnaElnetic

susccptibilitics depend inrelselv on the absolutc tcnrpcratule. 16+2)
b) Pror,e that p;: 'illlt l) IJ rvhcre fi-Bohl l\,[agneron. Calculate the nragne tic nronlent lbr

a complex of IIo:-. such as tkr(phen)r(Not).. {5+-l)
c) Dctcrrninc thc structure of Ira(CO)r2 and Coi(CO)lr clusters. Erplain the diff'erent

rL.onrctr\ ol lrl(CO) r zrnd Cor(CO)rr clLrsters witlr propcr reason. 11-4)
d) Discuss thc 'senri bridging hinding mode' of CO in lrc:(C(lh(4.4'-hipi;. Cile one'

conrplcx rvhorc CO acts as 6e-donor. Slrorv tlre bilrcling modc ol'CO rn this conrplcx.
(1+4 )

(2)
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