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Answer all questions

T'he figwq h tlp riiht had nogin tudicae nofu

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

GROTJP-A

Answer any four ofthe following questions :

.2x4
1. Define autocatalyioreactionwithano<ample.
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2. The following reaction.occurs ir,t{ueous .

solution

cHrclcoo-+ oH- + cttoHcoo- + cr
deduce qualitativety

(r) The effect on the rate of increasing

dielectric constant (e)

(ir) The sign of entropy of activation.

3. Use energy balance equation to explain the

appearance of Stockes and anti-Stokes

Rauran scattcring.

4. Rotational Raman shift is twice as that of
rotation frequecy ofthe molecule. Explain.

5. Position of minimum of potential curve of
a SHO is at r = 0. Find the position of
maximum of,its ground state wave firnction.

ttow doe3 it differ from a classical tlarmonic
oscillator ?
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6. The trial wave functions, S, : c,r (l -x)
and $, = c,x (l -x) + cr* (l -x)2 give the
ground state energies E, andE, respectively

. for'a particle moving in a l-D box. If the
exact energy is Eo, then arrange Er, Erand,
{o according to their increasing order with
justification.

GROI.JP-B

Answeranyfour questions of the following:
4x4

7. Deduce the following expression for a linear
Itrarmonic Oscillator,

at ln>="tfillz+l>

,qnd hence show that,

(slrrnbols have their usual significances).

lr,,=(ot)'lo,I .i"t ;
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E. Show that in the nth eigen state of a.llrmdtic
Oscillator, the average kinetic enerry (<T>)
is equal to ttre average potcrffol cnerg (<D).
Corirment on your result.

9. What is meant by MASER? Use Einstcin's
treatment of absorption and emission
phenomena to explain that even ombieirt or
higher tcmperatrre is favourable to observe

MASER.

10. Give the classical orplanrtion of Raman

scattering. State it's drawback. How was it
resolved using the conccpt of quantum

mechanics ?

11 . Derive the expression for relaxsion time of
the reaction

A+B i+X
Where A and B have different initial conce,n-

trations.
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12. Antibiotic resistant bacteria liave an enzyme,

penicillinase, that catalpes the decomposition

ofthe antibiotic. The molecular mass of
penicillinase is 30,000 g mol-r. the turnover
number of the enzyme at 28"C is 2000 s-t.

If6.4 pg of penicillinase catalyzes the

destmction of 3.ll mg ofamoxicillin, an

antibiotic (molecularmass 364 g mol=t), in
20 seconds at 28oC, how many active sites

does the enzyme have ?.

GROUP-C

Answ€r my two questions of the following :

Ex2
13. What do you mean by enzyme inhibition ?

Discuss differenttlpes of enzJrme inhififisn
processes in details. 2 + 6

14. (a) State Franck-Condon principle. Use this
principle to orplain the relative intensities
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of vibronic hansition of a diatopic
moleculewhen

(r) r" 
"= 

r',, (ii) r'r>> r',.
r't,dnd/, are the position of minimaof
the ground and excited state potential
enel5rcunelespectively. 

.

(D) Show that Stokes and Anti.stobs
rotationnl Raman lines are Equi+paced
with rarpect to the central Rayleigh
Scatteredline l+3+4

15. (a) State and proof Eckart's theorem.

(6) Use g=Ae-d as trial wavefunction

for the grormd state of a linear harmonic
ccillamanillrenoede&rcethenrrmalized
wavefunction and energr for its ground
state. ('A is the normalization constant
and 'c' is the variational parameter)

3+5

J
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16.Use linear llarmonic Oscillatormodel to
deduce the essential criteria andthe selection
rule for a diatomic molecule undergoing

. transition fromthe vibrational quantum level
vto.v'. Recursion relation of Hermite
polynomials is give,n below.

E tL(E) = v It_, (t) + (l/2) H,,, (E)

I Internal Asscssment - 10 Marks I

8
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