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a) \!hat is conductnnce ofan clcctolyte? Explain differcnt types ofconducrometric
tiEations.

b) How will you detemine pH ofuDknown solu(ion for follou,ing cell, using EMF
measurement

Hg i llg2Cl2. KCI l unkno\ n.o.oH2 lPt
{Sar) \'lurion

c) The molar conductance at iit-fite dilutions for sodium acetate and hydrogen chloridc al

l0'C are 91.0x10aand 426.16 x 104 Sm2moll respectively. Also for }f ions in HCl,tis

0.821 and for CI LCOO- ions in CH3COONa, t is 0.556. Assuming that tt = ti . Calculare

,r" m for CH: COOH.

OR

a) \llut irre concentr-dtion cells? Derivc expressions for the IMF of concentralion cells.
i) With transfcrence ii) Without transferenco

b) \lirat do you mean b.v spccilic aod equivalent cooductance of an clecEol)1ic solutions?

Writc their interrclation.

c) At 25oc, the degree of dissociation ( a ) of pure rvater is 1.90 x t 09. Calculate the molar

corductance ( A'm ) and specifrc oonductance (k) ofwater at tiis temperattllc. The molar

ionic conductance of 4+ andOH- ions are 349.83 x IOa and 198.50 x 104 Sm' mo1'

respcctivcly.

a) Deiinc collisiofl parameter and derive an expression for collision number

b) State law ofcoE€spolding state.

c) Cdtical coostrlts lbr beozene are Tc = 560.5t and P" = 47.5atu. Catculate the van-der

wall's constaots.
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B.'lech. Fourth Scmester (Chenrical Engineering) (CGS)

1099,1 : Applied Physical Chemistry : 4 CH 04

Answer three question fiom Section A and thrce question from Sec(ion B.
Assume suitable data wherever necessary.
Diagrams and chemical equations should be given q,hereve, oecessary.
lllustate yow arNwer necessary with the help of reat sketches,
Discuss the reaction, mechanism wherever necessary.
Use ofpen Blue/Black ink/refill only for Eriting the ansrvcr book.
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{. aJ Explain crilical tcnperaturc. prcssure, volume and slate relation betwecn van-der-wallts
equation and critical stale.

b) Slate the poslul tcs ofKinctic tbeory ofgases.

c) Fincl average ,rnd rnost probable velocity of COr gas at 30" (1. (R = 8.3lJk- hol 1)

a) Slate sErk - Einstcin law ofphotochemistr-v and give the examples ofphotochemical
reactions rvhich shoqs deviation liom this law.

Ware number iii) Cheoricalshift

c) \\rhat is the scleclion rule fbr IR and NMR spectroscopy')

ott

l, a) Dcrive an expression tbr l)roment oflneflia frequcncy olspcclral lines ofa diatomic
nrolecule acts as ri8id rolator.

t') Delinc:
i) Elecftftagnelicspectrun ii) Photosensitization
iii) Phosphorcsccncc

c) Del'ine Quantrnr 1-icld of phoroclrenrical reaclion- Give the rcason oi lou. quantum yield
ola photochemical reaclion.
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a) State and explain BET equatioo lbr mullilayer adsorptioo.

b) DistinSuish betrveenphysisorption andchemisorption.

c) ExpJain honrogenous ealalvsis *ilh acid - base carallsis.

OR

er) Dcrive Laflgmuir adsorption isothem. Wdre the factors on which adsorption depends.

b) Explainthe various chaxacteristicsofcatalyst.

c) Explin the follo$ing \\ith examplcs.
i) Catalytic poisooing ii) Auto catalysis

9. n) Derive rate cquation 1br llrst order rcaction and write hvo cxamples. (reactions).

b) In first order rcaction. it takcs the reactant 40.5 min. to be 25oZ decomposed. Calculate the
ratc constant ol rcaction.

c) What is Zero ordcr reaction. l,xplain with example I

OR

l

b) Dcfine:-
i) Wavelength ii)

.AW .. 3067
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10. a)

b)

c)

ll. a)

b)

Derivc inter - relation betwtien Kp,K6 andK5 .

Show that for first ordcr reaction, the time required for 99.9% completion ofthe reaction
is l0 limes that requfued for 50% complction.

What is order ofreaction? Explain Pseudo - unimolecular reaction with example.

Discuss the themodyflamic scale of temperature.

State first law ofthermodylamics with its limitations.
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3c) Deline
i) Enthalpy
ii) Entropy
iii) Gibb's free energy

ot{

12, a) State the third lau' ofthermodynamics and Explain ho\l absolute e ropy can be calculated
liont this lar.r'.

b) Dclirc
i) Free Energy
;i) Chcmical potcntial

c) Explah the lbllowing
i) Isolated system
ii) Opcn system
iii) Adiabatic process
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