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1. Choose the correct answer : 1x5=5
(a) Intersystem crossing refers to

(i) transition between two states of a
system

(i) radiationless transition between
states of different spin multiplicities

(iii) transition between excited and
ground states with same
multiplicity

(iv) All of the above
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(b) A

()

(d)
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(2)

sample of polyacrylonitrile has
number average molecular weight of
106000. Its number average degree of
polymerization is

(i) 2000

(@ 1000

(i) 3000

(iv) 200

b
he number of components; phases and

degrees of freedo
m for | -
between CHC] 3 and H,0 2ar jlstrlbuted

@ 3,2, 2
(S D1
(i) 3, 1, 2
(1) 04 ]

Wthh of ;
the fol 3 :
Statementp lowing is the wrong
i) A catal
yst can start a reget; 3
SOme cases. agHon in

(ii) EnzyrneS

are  the, ey

5 a

micro-heterogeneoyg cataTP?&s of

(iii) Enzymes can aqt ; ysis,
Ony

in the

(e)

2. Answer the following questions :

(@)

(b)

()

()

(e)

( Continued ) 3p/799

(3)

At absolute zero, the value of molecular
partition function is

@) 0
i) 1
(iti) greater than one

(iv) less than zero

The photochemical dissociation of
gaseous HI to form normal H, and I,
requires radiation of 4040 A. Determine
the molar heat of dissociation of HIL

What is glass transition temperature?
How is it important?

Explain the actions of -catalytic
promoters and catalytic poisons.

“pA mixture of Sn and Pb is used for
soldering.” Explain
reasomn.

giving  proper

Define canonical and grand-canonical
ensembles.
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3. Answer

(4)

any two
following :

questions from the

3Yx2=T

(@) Discuss the rate expression for the
reaction

Hj +Br, — ,ouR,

assuming steady-state approximation

for H and Br. How would you account

for the low quanty :
m ’
reaction? yield for this

( Continued |

(5)

(i) Write Carothers equation. In a
polymerization reaction, hexa-
methylenediamine reacts  with
adipic acid in equimolar

concentration to form Nylon-6,6.
Calculate the molecular weight of
Nylon-6,6 when the conversion is
90%. (Molecular weight of the
polymer repeat unit is 226.) 1+2=3

34+14=3% (b) (i) Discuss the kinetics of free radical
Jis chain polymerization. !
(b) The decomposxtlon of HI takes place by oot
the following mechanisms - P (i) Briefly discuss about living
HIY Gaasin, )i polymers
H+ Hi1 — H2 +1
o I+I>1, 5. Answer any one question from the following: 5
e
thisui:atiz-e €Xpression for the rate of
eﬁiciencc 1on. What is the quantum (a) What is acid-base catalysis? Explain the
Y of the reaction? 3+1,=3Y theories of acid-base catalysis with
(©) “;lhat gt U e S suitable examples. 1+4=5
It)h otochemical reaction Mentioo ’
b ;‘ lecf reasons for shoWing low un qny (b) (i) Discuss the effect of particle size on
of g reaction. q anltum_Sl y the catalytic activity in
A, /a+3= heterogeneous catalysis. 2
any one question fr,, 2
i M the following 5 (i) What are nanocatalysts? Discuss
) Define Weight average the efficiency of metal nano-
average molecular wal-ld number particles in heterogeneous
Polymer sample. eight of a 4 catalysis. 1+2=3
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6. Answer any two
following :

(@)

(b)

(6)

questions from the
4Y5x2=9
What do you mean by a phase diagram?
Draw and explain the phase diagram of
a simple eutectic system. 1+3Y=4Y
Draw the phase diagram of water and
lebel it. Explain it briefly giving the
significance of each zone and line.

1Y4+3=4"
(c) Derive Clausius-Clapeyron €equation.
Mention its twq applicationg. 3Yat1=4"%
7. Answer any 1y, Questions  from the
following : 3Yax2=7
(@) Show tha.t the €quilibrium gjgtribution
of  Particles following Boltzmann
Statistics ig given by
N _ giePe
TR e et
N 3g.ebe
where B:i_
kT 3%
(b) Deduce Sackur-Tetrode €quation for
molar entropy of an ideg] monatomic
gas.
3
() What do vyqo
function? yD;;curs,nean X giition
Significan e f g 'Fhe i ptoal
Explais, 1 (f)f Partition function
i Cllect of t
partition fUnction €mperatyre on
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1+1%+1=3%
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