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M.Sc. (Part I) Scmestor-Il (CBCS Schche) trxamination
CIIEMISTRY (\cw)

(Physical Chemistry-II)
Paper VII

Tinre : fhrce Hortrs] fMaximurn Marks : 80

\ote :-(l ) All questions arc compulsory and oarry equal marks.

(2) Usc oflog table and scicntific calculalor is alloqed.

(a)

(b)

Discuss the kinctics ofThermal Chain rcaction ofHr I Brr. l( 6

In case of gencral catalltic mechanisms of the reaction of t] pe A + B <-= C + D,

discuss the kinclics ofArrhenius tlpe inlcrnlediates. (Pre-equilibrium treatment) 6

(c) \\'hat are fa$ reaction techniques ? Discuss the principle involved in stoppcd flo\\,method
4

(p)

OR

\trfhat are oscillatorv reaclions ? l)iscuss thc kinctics of Lotka-Volterra model ofPrev-
l)redalor interactions. 6

Discuss the kinetics ofrelaxation method. 6

CdlcLrlntc the relaxatiun tim( for lhc reaction

(q)

t)
+R ,,\B

K

*r =K.
for a tcmperaturejump experimcnl to a final temperaturc 400 K. The solulion *'as initially
preparcd by adding 0.02 moles of AB to water naintaining tolal volume to 1 lit.
Both lbr$ard and hackward reactions are firs( ordcr. K, and K. are 8.0 x l0r0 and
5.0 x 106s I at 400 K respectivel). 1

(a) LIse the lliickel approximalion to find the energics ofthe r-orbitals of cyclobutadiene, and
cstimale the delocalizatioD cnerg.v. 8

(b) \lrritc the Hamiltonian for IIr. (singlc electron s.vstem) zurd discuss the linear combinalion of
atomic orbi&Lls. 8

OR
(p) find thc delocalization energy for benzene. 8

(q) Show that an overlap integral is a measure ofthe extend oforbital overlap. 8

(a) \4 hal are macromolccules 'l \\tar are dillcrenl q pes ofpolymcrs ? l)iscuss inorganic and
chelate pollmers in dctail. 8

(b) Discuss the osmometric mcthod for determination of molecular *'eight ofpolymer. 8

ol{
(p) \tr-hat is oxidation-rcduction poll,rnerization ? Discuss the kinetics ofprcpagation a,rd termiration

ofchain. 8

(q) \\'hat are Number avcrage molecular rvcight M, and Mass average molecular weight If,,

of a macromoleculc '/ Calculate M, and Nl* if equal numbers ofmolecular rveights of 100

and 10000 ate rnixed. 8
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.1 (a) Dcritc thc e$ression for Deb\ e-l Iiiclcl-( )n\a!er equation and discuss rhc \ alidit\ ol-Onsagcr

equation tbr aqueous solutions. 13

(b) \\:hat arc the diflerent techniqLrcrs lor r(rrr,rsi.rn lrcasuremenls ? Discuss the \reighr loss

method in dctail. 8

oR

(p) Derive the exprcssion for BufiLcr-\blmcr cquatjon. Discuss gaphicirlly the r':uiation ofcLrrcnt

dcnsitl uith overpotential 1br aoti\alion polari/rtion. 8

(q) \\'rite notes on i

(i) Flle(trocardiography

(ii) Threshold nrembrane pheronrena. 8

(a) Derive the Bose-Einstein statjst.cal dislrjtrulior) la\\'lor tsosonic particlcs and disclLss Boson

condensate. 8

(b) $'hat is partition hnction 'l De_ile the exfrcssion tbr translational panitron linctlon. 8

oR

(p) I)eriYe thc l'ermi-Dirac distrjbution la\ 1,-]r trnnie,ns aad discuss the significance offenni
ftlnction in clcctrical conductron 8

(q) Show that the grand canonjc.rl partilion lirncrion isjust iln aggregale ofcanonjcal panirion

linclion. 8

1t:
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