N-5000 Seat No.

M. Sc. (Part - 1) Examination
April / May — 2003
Chemsitry : Paper - Il
(Physical Chemistry)

Time : 3 Hours] [Total Marks : 100
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oL NeHinl 8L UL 8,

38 A4l :

Na = 6.022 x 1023 mol~2

k =1.38x10716 erg k=1 molecule = 1.38 x10~23 j k=1 molecule
h=6.626x10"27 erg. s.=6.626 x 10734 js.

e=4.8x10710 es.u.

C =2.998x1010 ¢cms=1=2.998 x 108 ms!

F=96500 C

R=1.987 cal k1 molel =8.314 jk! mole™?

2l gl w2 Gwldy AR AV, AHpix, AGrix 2t
A Sy Wil wflsel Guantdl. dluHi §4 415 AG ¥ TA Sl
2uduL gloudl udl g diel sl as ?

Guildguaql Ao Ry avil, 20 Ruasnd waily asuel 3dl Qd
g s d eudl.

MgSO, i1 1 (3au. wsllmidl oitdl sl g4 s& 18° C dwwud
A Alls a3 @aeol % 53 asa W

V(aall) = 1001.21 + 34.69 (m—-0.07)2

oul m A graeil Wialadl 8. adls@ 0.1 mol kg1 Y4l awdl asu
8. (1) ar, 2ud () was AilAs 2xYPse M =0.05 SlU AR Y

-

s ? (H,0=18.016).
vl
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Mou—sydu udlsaql Guaial 5304 sydH—Hdan wHllsw Guanal.
galal 5 o uudl A 15 gesd AGeHL [Run @y uidi Siu dl
d ol 825 uaL @y ugdl A

aygdl [l (fugacity) ez @ w2 udls dadl.

1l 68l 21 20.4 K divmid 1 Hid sidgiormsll sadilsa »i-2idl
12.88 e.u. Sl dl d % dgouni el gl g va ? Ay we Tg
wl Porl (Budl »igs8 33.2 K i 12.8 Al 9.

Guifdeuza-ll d oflen Bt uHArdl Gueal. w12 (1) vy Algdl
C A& a8 AR 21 () y Algdl C A1 82 AR g AU 89 d uxAdl.
BB MSES[Qu—nlr2 aldsdl (kinetics) GuR -4 Q.
2 st wguAl A HIlARAA uBuER suL AAUHL HeTH
£ Sl w4l ¢iu €9 ?
1 w4 Fe-Al,05 GElus Gur —196° C druni tRalfd uSglmig
AR (monolayer) tiriiddl W2 ASdl WSt 0° C 241, 1 cldl.
coud 286 A3 s A3 B, BElusd ws—axsn g 8l ? —196°C
A Sl As 2y 162 A2 A a3 .

uYal
SUS 31 i el @Al Gwilu (therma) Bl 2ldsql (kinetics)ll
S RETICRE TT B
Ysdal x4 R2oey’ Bur -ld quil,
Al wa we ndRun wlzud Qod (E;) 2 ydandisla 2xaua

(A) 258 155 kJ mol ™t 23 1.09x10't dm® mol™ s71 & :
Hg) *Br2(g) ~ HBI(g) *Brig)

wHs ol 1.00 W W3 A wpaR 2wlld 1000 K dudit A Ho*

w1 A Se* el e adys wdl

(AR s& ug Al 21 25 2015 (nonlenear) 2L wRamel
[Ad@ san w2 uHlsw Guaal.
A [dgd [Qeuodl u Aiu quil.
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6L Ayl A il B s AHIA ABOUHL AHIA €2 UAReL WH 8. sl
ouwd Bl 14 8. ollodl AYMHR 2 4000 A A 1 Adl eeusl
drl iRy [dder san awil.

D)
2§d[M8d (intrinsic) 14 B[R (extrnsic) A5l 42 dsiad
galdl. 25+ Gelswl uul.
il Awdlui MBal sei-l dval u iy Quil,
20 2suvll axgiid 1, 0, 3, 5, 10, 1 Ad [AdRd sl susasil-l
dvaidl a2

E1/ uz dfleisdl dal (ligand)dl 2142 213 20 a2l Gualbia
Yul.

dloiua@s uEad wldalda 214 dui qsnda Sasgiadl wledl
widziafzu ugladl 34l Ad Haa d oAl

At X T 7L Algel WA EuttAl addaiar widfRaaa yel A
nHIRL AL 8. BgMadl Asleld eluirel duy Gauld sanisdl aadd
s

X~ W Aigdl E1/ (SCE) die
0.0 ~0.692
0.02 ~1.083
0.06 ~1.113
0.1 ~1.128
0.3 ~1.152
0.5 ~1.170
2aql

s RoADs Rzl Quly xnanis 58 sl Assa (accurate)
ugld aelal. well-i 2nadlser 2anis 20 well- 2nalis deuse
a3 Al dslad © ?

x19du (nonaqueous) gAML UAAeYds (dielectric) 2unisl
201 AL R0 AgHUAHL Al Had)l uHdds  (levelling)
aerl WlsU ulEwiul 31 A wadl 44l ?
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DAl grast we @elali @il avil 21 d wrdl s
slas HI2 pH (AR (range) 14 pH 2124 3, —log (alRam 2ua-)
Ml

Si-la (Kauto =8.0x107)

§ARs R (Kayp =35x1071°)

SIS Q% iA@Y vzl uEaL sdl Rufao-) usla-) 2l 530,
[QRHA U Brdl 249, Glof 2R 9JRils AMAdl. AiaRA% A
nals Bdl QAL A5 Aoy 50 mV Yl w W uae (Valid) gia
8 d uxoAdl.

wHBas uldsu nalleig uldgu (model)l aal 5. 20 uldzu
gl W@l oias GloAuil RAd  (discontinuities)d sdl Ad
axondl asiy 9 d sldl.
Yo YAs Yuian vigadlsw (chain polymerisation)Hi Aluids Aiui-
(limiting step) g © d %Qudl.
235(; il 238w [vis  (fission) we-l ulsut Bl sy
5.3 MeV 211 5.5 MeV 8. 3uidemi A+l snnl 53511 @am
as galdl 5 235U [quisu (fissile) ® R 238U [Avig el uysd
Alts Wl uGai A wael 9 :

23541 = 236, 238U+én _ 239

(23% =235M117Q 238y =236M1191 238U = 2381249

239y =23911287: n=1.00898: 1 a.m.u.=931 Mev)

P RET]
ALYI—UIRNY, AY—AURAY, A z—URAL AYMRT Anogdl 2uul,
[Aumidtdl (heterogenity) 2Aaau sigulRaunidl (polydispersity) 3sis
98 ?
uuAllRs Hedt ([sdual uR iy vl
s Uil HYMIR 102 YAAAL 50 YA, APMR 103 HRuadL 200
YL 2 107 AYHR HAAdL 100 AYAL 6. AvU—AAU 244
AYA—AIRAA AYMIR 2L,
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ENGLISH VERSION

Instruction : All questions carry equal marks.

Necessary contents :

1 (@)
(b)
(©

1 @
(b)

N-5000]

Np =6.022 x 1023 mol~!

k =1.38x10716 erg k=1 molecule = 1.38 x10723 J k=1 molecule
h=6.626x10"27 erg. s.=6.626 x 10~34 Js.

e=4.8x10"10 es.u.

C =2.998x1010 ¢cms1=2998 x 108 ms

F=96500 C

R=1.987 cal k1 molel =8.314 Jk1 mole?

Derive equations for the thermodynamic quantities, AV,
A Hpix: AGhix and A S, for ideal solutions. What conclu-

sions can be drawn from the slopes of plots of AG and TAS

as a function of temperature.
State the third law of thermodynamics and show how will you
verify it experimentally.
At 18° C the total volume of a solution formed from MgSO,
and 1 kg of water is given approximately by the equation :

V(cm3) =1001.21 + 34.69 (m—-0.07)2
where m is the molality of the solution. The expression is
applicable to about 0.1 mol kg=. What is the partial molar
volume of (i) salt, (i) solvent at m=0.05 mol kg2
(H,0 =18.016).

OR

Use the Gibbs—-Duhem equation to derive the Duhem-
Margules equation. Show that if Raoult's law applies to one
component in a liquid mixture, it must also apply to the other.
Derive an equation for approximate calculation of the fugacity
of a gas.
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Calculate the entropy at 20.4 K for 1 mole of hydrogen at
1 atm pressure, if the observed entropy under the same
conditions is 12.88 e.u. T and P for the gas are 33.2 K and
12.8 atm respectively.

Derive the Gibbs adsorption isotherm thermodynamically.
Explain what happens when : (1) y increases with C, and
(@) y decreases with C.

Write a note on the Michaelis—Menter mechanism of enzyme
catalysis. Find the condition for which the reaction rate of
an enzymolysis that follows this kinetics is half its maximum
value.

If the adsorbed nitrogen needed to form a monolayer on 1g
of Fe-Al,O4 catalyst at —196° C occupies 2.86 cm3 at 0° C
and 1 atm. What is the surface area of the catalyst ? One

molecule of nitrogen covers 16.2 ,2\2 at —-196° C.
OR
Give an account of the kinetics of the thermal reaction
between hydrogen and bromine.
Write a note on 'surface tension and detergents'.

The Arrhenius activation energy (E;) and pre-exponential
factor (A) for the reaction :
H(g) *Br2(g) ~ HBIg) *BXg)

are 15.5 kJ mol~1 and 1.09x1011 dm3 mol-1 s1 respectively.

Calculate AH°* and AS°F at 1000 K based on a standard
pressure of 1.00 mol dm=3. Assume ideal behaviour.

Explain the term partition function and derive an expression
for the rotational partition function of a nonlinear molecule.
Write a note on solid electrolytes.

Two gases A and B diffuse with equal rates under identical
conditions. The vapour density of one gas is 14. Calculate
the molecular weight and the translational partition function
of the other gas of 400° C and 1 atm pressure.

OR
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What is the difference between an intrinsic and extrinsic
semiconductors ? Give examples of each.

Write a note on the number of particles in the ith level.
Calculate the number of ways of distributing 20 identical
objects with arrangement 1, O, 3, 5, 10, 1.

Discuss the effect of a complexing ligand on E}/z and the

usefulness of this phenomenon.

Show how the reversibility of an electrochemical reaction and
the number of electrons involved in it can be obtained
polarographically.

The half wave potentials of Eu with the concentrations
of anion X ~~ are given hereunder. Find the structure of the
complex formed and calculate the formation constant.

+++

Molar concentration of X~ E% (SCE), Volt

4 (@

(b)
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0.0 —-0.692

0.02 -1.083

0.06 -1.113

0.1 -1.128

0.3 -1.152

0.5 -1.170
OR

Give an accurate method of determining the dissociation
constant of a dibasic acid. What is the difference between the
ionization constant of water and ionic product of water ?
Discuss the importance of dielectric constant of a solvent in
nonaqueous titrations. Why the levelling phenomenon as
observed with acid—base titrations is not observed in redox
titrations.

Write the autoprotolysis expressions for the following
solvents and hence find the pH range and the pH, that is,
—log (lyonium ion) for the pure solvent :

Ethanol (Kauto =8.0x10729)
Acetic acid  (Kgygo =3.5%107"°)
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Discuss the nature of reacting species in the phenomenon of
hydrogen overvoltage. Explain exchange current density and
energy transfer coefficient. Explain why upto 50 mV over-
voltage, the linear relation between overvoltage and current
density is valid.

Discuss the liquid drop model of the atomic nucleus. Show
how discontinuities in nuclear binding energy are explained
by the model.

What is the limiting step in free radical chain polymerisation.

The activation energies for the fission of 235; and 238,
with thermal neutrons are 5.3 MeV and 5.5 MeV respectively.
Show from considerations of mass changes involved that
2354 s fissile where as 238U is not fissile. The reactions for
the compound nucleus are :

235U+$n = 236 238U+(1)n = 239

(235u =235M1170; 236U =236M191; 238U =238M249:

239y =23911287: n=1.00898: 1 a.m.u.=931 Mev)

OR
Explain the number average, the weight average and z
average molecular weight. What is the heterogeneity or
polydispersity index ?

Write a note on isotope dilution analysis.

There are 50 polymer molecules of molecular weight (MW)
102, 2000 molecules of MW 102 and 100 of MW 10%
Calculate the number average and weight average
molecular weight.
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