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Instructions : (1)  All questions carry equal marks.
(2) Necessar‘y constants :

N =6.022 x 10% mele™

k=138 10" ergs k™' = 1.38 x 102 ji!
'h=6.626 x107%" ergs. sec. = 6. 626 x 10 1, scc,
‘C= 2 998 x 10'% cm. sec™!. =2.998 x 108 m.sec™!
R=8314x 10" ergs. k' m™!

=8314 jk'm™!
" =1987Cal. k'm™
F=96500C
‘1. (a) Discuss method of intercept for the determination of partial molar volume. 7

OR
'\_)B‘éﬁve an éi:]uation I'oi' lhe appmximﬁté callc:ulation of the fugacity of a pas.

- (b) . -State’ the lhlrd law of Ihennodynamws ‘Show how the absolute enlrnp} of a
‘ substancc can be dclcrmmed with the hc!p of this Inw x T 7

OR

(i) Heat of dissociation of calcium carbonate is 42500 cal. Find the dissociation
pressure of calcium carbonate ai 1000 °K, given that the chemical constant

for carbon dioxide is 3.4.
CaCO, (s) — CaO(s] + C'Oz(g}

\/(‘ﬁ) The vapour pressure of liquid chlorine is 3.66 atm. at 273 °K and the molar
volume of the vapour under thesc condllmns s G 01 litre.mole™. Calculate the

fugacity of liquid chlorine at 273 °K. (R = 0 082 litre.atm. molc degt) 3
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‘ ions.
2. (a) Discuss the Lindemann thcory of unimolccular reactio .
OR PR
Aefine chain reaction and discuss kinetics of chain rcaction.
4

(b) (i) Derive theory of absolute reaction rale.

(i) Calculate frequency factor (A) for a re ;
at 450 °K. The value of entropy of activation (AS*) is 12.74 cal. mol.™' deg™',

action % Cl, + H, = HCIl + Y H,

(e R
OR
\,{1{ Write a note on enzyme catalyzed reaction. 4
A1)  Calculate the entropy of activation (AS*) for a reaction H, + I, == 2HI at
v RT e ’ ' . 10 -1 .
473 °K. The value of requency factor (A) is 8.0 * 10 second™. - 3
3. \_/(33/ Derive equation to calculate Schottky defects in solids. ' 7.
. - OR - ' .
Discuss defects in solids.
"(b) Discuss super conductivity. - 7
: OR _ .
The energy of formation of a Schottky defect in NaC/ crystal is 2.4 ¢V and that
for a Frenkel defect is 3.6 ¢V estimate the mole fraction of these defects in a
crystal of NaCl at 1300 °K. (1 eV =1.602 x 1077 J, k=1.38 x 1072 JK™
4. (a) Discuss BET and the Harkins and Jura methods of determining the surface area of
' adsorbents. C 7
| OR s ' o _
-«.V,.Dé'ﬁ:vc Gibbs adsorption isotherm equation and explain positive surface activity
from it
£o1
(b) (1) Write a note on surface active agents. . 4

\/(ii)" According to BET isotherm the value of V., for adsorption of nitrogen gas
on silica gel at — 163 °C is 160.2 ml. gm™'. One molccule of nitrogen covers

a 2 ° ' Ny "
area 16.2 A ., Calculate the surface arc'éigf silica”g'e'l_ 3
OR
(i)  Explain critical miceller concentration. 4

i) T -5 . ... dr _
(1) Fora5 x 10™ M aq. solution of n-butanoic acid 4o =-0.135 Nm? mol™ at

298 °K. Calculate surface excess (Gibbs adsorption) of the acid. wd



5.

Ans.wcr in bricf (one mark cach) :
\/(1{ Define fugacity.
- (2) Define ideal solution.
V(3)E,\'§;Dcﬁnc chemical potential.
(4) Define order of reaction,
(3) Define chain length.
(6) Define energy of activation.
+ (7) Define conductors.
\}8)' Define semiconductors.
(9) Define Unit Cell.
(10) What is adsorption isotherm ?
(1 lj What is sorplin‘n ?
_ (12') Define chemisorption. '

(13) Define insnlators. -

(14) If the Miller indices are 100, then to which axis the given plane is parailel.

14



