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The figures in the margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

lilustrate the answers wherever necessary.

(Physical Special)

Answer any four questions, taking two from each group.

Group—A

1. (a) Define grand partition function for fermions and hence
derive Fermi-Dirac distribution law.

_(b) Can g (Lagrangian multiplier) be negative ? Explain your
answer, {2+5)+3
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2. Dertve the cxpression of ideal gas equation given by Einstein.
10

3. {a) For a polarizable interface prove that
dr = gy ——-——du, Zrduz
where dv is the infinitesimal change in surface tension

and the other terms bear usual significance.

{b) Define fuel cell. Write down the cathodic and anodic re-

action of hydrogen-oxygen fuel cell. 7+{1+32)

4. {aj “The surface excess can have both positive and negative

value.” —— Justify. 2x53
(b} What is “ultraviolet catastrophe’?
(c} Define solvent binding or electrostriction.
{d) Define spectral energy density.

(e} Write down the basic principle to study a high tempera-

ture fast gaseous reaction by shock wave method,
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Group—B

Derive the rate equation between two uncharged species if
the reaction is fully diffusion controlled. Discuss the effect of
the sizes on the reaction rate. _ 8+2

(a) “In a reaction between two ions entropy of activation al-
ways decreases after formation of activated complex due
to electrostriction.” — Criticise the statement.

(6) What do you mean by Potential Energy Surface {PLES)
and saddle point ? Explain with reference to the reac-
tion '

H® -HP + HY - H® +HP -4, 4+6

Using appropriate expression for partition function find out
the reaction rate according to absolute reaction rate theory.
: ' 10

{a} The energies of the first three energy levels of fluorine
atom, determined from spectroscopy, are as follows —

Energy level Energy, cm™!
2py, 0.00
25,5 404.0
2oy, 102 ,406.5‘

Calculate the electronic partition function.
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(b} The fundamental vibrational frequency of F, is

c)

1. {(a)

(b)

()

2.676 x 103 Hz. Calculate the vibrational partition func-
tion of F, at 25°C.

The radii of two nonionic solutes A & B are 2.7 A° and
3.8 A® respectively. For a reaction between A and B in
water at 25°C calculate the rate constant, if the reaction
be diffusion controlled. Viscosity of the sclvent is
0.9 CP. 4+3+3

(Inorganic Special)

Group—A

(Answer any two questions}

Discuss about the active site structure and the function

of enzyme Xanthene oxidase. 4

Draw the active site structure of super oxide dismutage.
3

Explain the mechanism involves in the peroxidase

catalized reaction. 3
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2. (a) What is origin of colour centre ? Describe the mecha-

nism of formation of F-centre.

(b) Derive the expression for dislocation and shear strength

of a single crystal. 5+5

3. Write short notes on :
{a) Stimulated absorption ;
{b) Radiationless transitions ;

{c) Charge transfer excited states. 44442

Group—B

(Answer any two questions}

4. {a) In presence of photon, the reaction between [Mn,(CO) )
and PPh; generate two products, one is major and an-
other is minor. Write the products of the reaction and

explain the mechanism of products formation. 4

(b} When Photolysis of {W,(7> - CgHg),(CO)¢] is performed
in presence of Ph3Cl the radical Ph,C’ is found in the

reaction medium. Explain the formation of this radical.
3
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{e) The parity selection rule for radiationless transition is
precisely opposite of the selection rule for radiative tran-

sitions. Explain. : 3

5. (a) Define “Actual lifetime” and “inherent lifetime” in photo-

chemical reaction. 2

(b) State the conditions which must be satisfy for develop-

ing photochemical energy storage cycles. 4

{c) How can you distinguish between “static” and “dynamic”

quenching of fluorescence ? 4

6. (a) Where carboxy peptidase is found ? Write down the ac-

tive site structure and how it catalysis the hydrolysis of

proteins. 4

(b) Write down the mechanism of nitrogen fixation by nitro-

genase, 3

{c) Write short notes on photosynthetic electron transfer

chain. ' 3
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{c)

(d)

(b}

(b

(c)

{Organic Special}

Answer any five questions.

What is aromatic-aromatic (z-n) interaction ?

Show schematically the potential energy diagram for two

interacting n-atoms as a function of their orientation.

Charge transfer transitions observed for EDA complexes
are a consequence not a cause of the more general x-z

interaction.

Give an example of Host-Guest complexation utilizing
aromatic-aromatic interaction. ; 2x4
Design a receptor for urea, synthesize it and show the

mode of its complexation.

Design, synthesize and explain the mode of action of a

protease enzyme mimic. 4+4
What are cryptands ?
How sodium scodide or potassium' electride are formed ?

How can one use cryptands as a Light Conversion De-
vice ? ) 2+2+4
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(b)

{c)

5}1

(a)

&)

What are cyclodextrins ?

p-chlorination of anisole is preferred in water in the pres-
ence of 3-CD with rate acceleration. How do you explain

this observation ?

Describe the use of a cyclodextrin derivative as a Ribo-
nuclease enzyme mimic. ' 2+32+4

Write the significance of multiple recognition sites in the
sclection of substrates during host-guest complexation.

Design a suitable chiral host for complexing L-Trp and
show the mode of its complexation.

Design a receptor for the complexation of barbital.
Design and explain the mode of action of a protease en-
Zymne mimic, 2x4
What is the vertical distance of separation between ad-
Jacent base pairs in DNA double helix ?

What is the helical pitch in a DNA double helix ?

What is DNA melting ?

Write the mechanism of RNA cleavage by the enzyme
Ribonuclease A. 1+1+3+3
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7. (a}] Write the principles of green chemistry.

(b} Give examples of (i) a green synthesis of gold
nancparticles and (ii) a green synthesis of organic com-

pounds.

{c}] How triterpenoids can be termed as “renewable nano”s ?
' 3+3+2

8. (a) What is a ‘supramolecular gel’ and how is it formed ?

(b} What are major the differences between a ‘supramolecu-

lar’ and a ‘polymeric’ gel ?

{c} Give some examples of Low Molecular Mass

Organogelators.
{d)} How can one study the morphology of a supramolecular
gel ? 2x4
9. {(a) Define Ramachandran plot.

(b} Locate the following secondary structural element of pro-
teins in Ramachandran plot : f-helix, parallel

B-pleated sheet, antiparalle! g-pleated sheet, 3.10 helix.

{c) What is protein quarternary structure ? 2+3+3
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10. {a) What is self-replication ?
{b} Write briefty the significance of such studies.

(¢) Propose a self-replicating scheme based on a model com-

pound and explain how a simple template motecule can

amplify. - 2+2+4
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