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I\1.Sc. (Part-I) Semester-Il (CBCS Schcme) Examination
CHEMISTRY (OId) (LIpto Wixtcr-2016)

(Physical Chemistry-Il)
Paper VII

'Lm. : Thrcc Hours] lMaximum Marks : 80

Note :-(1) All queslions are compulsory and carry cqual marks.

(2) Use of log tablc and calculator is permined.

l. (a) Discuss the kinetics of brtrnched chain reactions. Explain the tcrm lirst explosion limit and
second explosion limi1. 6

O) Discuss the relaxation methods forthe study ofkinetics offast reactions. 4

(c) Discuss Belousov-Zhabotinsky reaction in detail. 6

OR
(p) Explain the kinetics and mechanjsm ofthermal reactiol bet*'een H, ald 8r,,. 6

(q) Describe the sloped flow method for studying kitretics offast reactions. 4
(r) Define and explain :

(i) Acid basc catalysis

(ii) En4mc catalysis. 6

2. (a) Explain Huckcl thcory ofconjugated systcms, their bond order and calculations ofcharge
dcn-sity. 6

(b) What arc wave functions and how cnergy lcvcls are calculated from wave lunctions'l 4
(c) Applv HMO theory to ethylene molecule and find out IIIv{O energics. 6

OR
(p) Construct spr hyb d orbitals by combining one 2s and three 2p orbitals aDd establish the

valuc ofangle bet*een the hybrid orbitals. 8

(q) Apply HMO theory to butadiene molecule and calculate HMO cnergies. 4

(r) Flxplain the criteria lor forming M.O's and A.O's. 4

3. (a) Flxplain:

(i) Random coils

(ii) Configuration of mircromolccules. 6

O) Dcfinc numher avemge and mass avemge moiecular mass ofpolvmer 6

(c) Dcscribe the Osmometry method used for determination ofmolccular mass. 4

OR
(p) Write notes on :

(i) Elecrophoresis

(ii) l,ot),mcr liquid crystals. 6

(q) Explain the stabilit),, kinetics and mechanism of polymerization. 6

(r) A protein sample consists of an equimolar mixture of ribonucleasc (M= l3.7 kg mol r)

hacmoglobin (M : 15.5 kg mol-r). Calculate number average mass ard \r1. average mass.

4
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.1 G) I)iscuss lluder lbhncr cquatir,rn, tho low trnd high overpoluniai li,lit. Als(, cxplain I2fel Plot.

I

What iue different tlTes ot.orosio[ ? Explain corrosion in]rihitors also. 4

l)efme elecfified interfaces and clccldc polcntial at the interfaccs l
OR

Discuss Debye Huckel Orsager trcatment and lon solvcnt interactions. 6

Write notes on :

(i) Elc.ton transltr processes

(ii) Fllectrodc solution interlhce. 6

Frplain expedmenteJ technique rniolvoJ in vc,ltammetl Al* cxplain phenomenon ofconcenldtion

polarization. 4

For homonuolear diatomic and symmctical linear pol\atomic molecules dcrive rolalional

-T.artron hrncron /r =' 60

u'here 0, : Characteristic roration lemperlture

o : S-vmmctr) nunbcr. 4

Define the concept ofdistrihution. thcrmodlnamic probahilig and most probable distdbutio(

6

Compare microcanonical, caaonirnl and gmnd ca,ronical enscmble bascrl on their thennodlnamic

enviruiment. 6

()R

Calculate the value ofmole.ular rotational panidon ftmctidn for N?(g) at 298 K. fhe moment

of inertia is 1.407 ! I 0 a6 kg m' and the syrnlnclry nunrber is 2 for N,(g).

Give K : 1.381 r l(t rr Jk

h:6.626 ! I0rr.Is 4

Derivc an expression for translalional partitx)n furrction f<f I{, molccule at room tempcrature.

6

Explain conesponding distrihr[iflr Iaw using Lagrarrgc's rncthod ofundcrcrmined multiplier.
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