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Full Marks : 60
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The figures in the margin indicqgte

fO?‘ the questions Jun Marks

1. Answer the following questiong s,

1><7=7
(a) Give the degrees of freedom, -
of acetic acid in water, olution
() When 100 numbers of ey
absorbed by a reacting iy S arg
numbers of molecules of 4 reactm, 10
converted into products, ant gre

. at -
quantum yield of the Teactiono is the
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(2)

(c) Ice. and water-phase diagram has
negative slope. Explain.

(d) Give the signs of AH and AS in an
adsorption process. '

() In many reactions, the entropy cfha.nge
of activation is negative. Explain the

(c)

(3)

The quantum efficiency

" for the
photochemical reaction

Hylg) +Cla @) —— ey

is 1-0x10° with a wavelength of 480 nm
Calculate the number of moles of HCi
formed per joule of radiant energy
absorbed.

reason, (d) The volume of nitro_g 0 gas Tequired tq
cover a sample of silicg gel with e
. O~
' the molecular layer 1s 0-129 g3 Hor
(O Draw the graph rep reser-latizgof ice ol At and oo If
Variation of chemical potentl each nitrogen molecy]e OCCu‘-
and water with temperature- 1-62x107 9 m?  area, Caleulate Ptllis
surface area of the gel, 5
(9) State the Stark-Einstein 1aw of
phOtOChemic al equivalence. 3. Answer any three of the following Uestiop
S:
SX3=15
2. Answer i : 2x4=8 (@) Discuss the effect of ion;.
t : Q- S
he following question the rate constant of 4 u::;tg th on
(@) Using the Clausius-Clapey” on equation, ionic reaction. alyzeq
“Xplain thq nature of variation of¥apour .
preSS’ures with temperatur €. (b) Write the postulates 0'f g
collision theory. Using is _Phere
(b) Wri tion and deduce the expression of theg
te d lng equa A rate »
give thez‘:lm t-he SE;);'rthe terms involved for a bimolecular 895 Phage I‘e:zls-Stant
. eaning lon
In the e . ’
itation. 20A/280 2+3=5
20A/280
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(4)

(¢) Derive an expression for Langmuir
Unimolecy ), adsorption  isotherm:.
Under What conditions does it reduce to e
Freundlicy, adsorption isotherm? 3+2=

9 Define fugacity For a mixture of ideal

gases ot constant temperature and
PIeSsure, shoy that

% Waite € mechanism of the
photochemical reaction. Prove
Tate formation of HCl °

al to the intens! 2+3=5

fadiation.

HQ"‘C12
that the

DI‘OPOrtiO

b ting
aw y resen
Sch e phase diagram r€P

y ing :
(i “Matically each of the folloWinE
1) H

(i) ;
A. ®Mperature-compost
88ram for binary system

20() = H,0(v)

tion phas€
having &

20Af289  ““ectic mixture

‘\

( Continued )

(c)

(§)

(i) A temperature-composition phase
diagram for a binary system

having
a congruent melting point

Why a eutectic mixtyre

. cannot be
separated by using sim

ple distillation?
I+1%+1%+1=5

Write the Lindemann’g Mmechanism of
unimolecular  reactiop Using  this
mechanism, deduce gp CXpression for
the rate of the unimOIECUIar r'eaction

2+3=5

B (B v, (0 and g

(a)

(b)

20A/280

1 5)(2: 0
Define chemical Potentig] i 1
physical interpretatiOn- owg e its
chemical potential change S does
change of compositiong oy, Wy Ehe
m:-
2+3=5

In the photochemicg] decoy
. Mo
acetone using 313, POsition of

7.57x10'€' moles of Co i« fradlatio?,
20 minutes. If the eng, QfO;-ITl,Ed_ln
absorbed corresponds tq . 1><108f131at1?il
calculate the quantum efﬁcienc Js ,
formation of CO. Y for the
S
( Turn Oper )

BT —




( 6 )

C W :
(c) Gil;zt’ls Surface excess? Derive the
S’ equation of surface excess. 1+4=5

(d) Deri
€rive the BET equation. -

Answer
40Y two of the following questions :
5x2=10

(a} DiscuSs

1 hydro-
genation ¢ mechanism of 1Y

S0 dj ethene using Ni catalyst.
on 1'.helscuSS the effect of surface area
Tate of the above reaction. 3195

(b)  Us;
n -
F:T’ derive the thermodynamic

© What is

the he| Potentia] energy surface? With

of the potential energy surface,
paths
an
1+4=5

ow I
of a che Y‘Ou explain the different

In - -
exalnple, ‘al reaction? Explain with

@ g Using
expl‘e

b.
dy gas-phase

hard“sphere collision theory

Sgi ),
Slon of rate constant o.f a
reactiofl,

20A/289 €€ the Arrhenius factor-

( continued )
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7))

(i) The hard-sphere diameters of
and CO molecules are 1”ounc10 3
3.6 A and 37 A. Calculate th 1:1:10 b
sphere collision theo e
factor for the bimolecy
reaction between (
2700 K.

Iy frequency
lar gas Phas@
et [CO ag

3+2=5
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