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Instructions to Candidates:

Answer question No. 1 and any Five of the remaining questions.

1. Answer any TEN of the following questions. (10x2=20)

a)

b)

g)
h)

~ A

. 2 d . ) . 5
Given 4=4x",B= o and f(x)=sin3x, verify whether the operators A4 andB

commute with each other.
Comment on the eigen functions and eigen values of the angular momentum operator.

Calculate the degeneracy of a particle of mass m trapped in a cubical box of dimension

141
a’ having an energy of 2
8ma

Express the mathematical relation between Cartesian and spherical polar coordinate
systems.

What is the significance of anti-symmetric electronic wave functions in quantum
mechanics?

State variation theorem and mention its equation.
Differentiate activation energy and threshold energy of a reaction.

Predict the effect of ionic strength on the following
reations: S,0,”” + 1~ — products and CH,ICOOH +CNS"~ — Products
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ineti treactions. Justify,
) Conventional methods are not adequate to analyze kinetics of fas
i

i : i inshelwood theory
j)  Differentiate energized molecule from activated molecule in the H
of unimolecular reactions.

i involved in
k)  Write BET equation for estimation of surface area and explain the terms in
it.
1) Whatare the salient features of Lineweaver-Burk plot?
2, a)

State the postulates of quantum mechanics.

b)  Define Hermitian o

perators. Prove that eigen values of a Hermitian operator are
(5+5)
always real.
3. @) Whatare radial distribution functions? Plot the radia] distribution functions of 3s,3p
and 3d orbitals and mention their salient features.
b)  Write anote on JJ coupling, (6+4)
4. a) Define activated complex and transition state. Discuss the postulates of transition
state theory.
b)  Discuss the mechanism and kineticg of photochemical formation of H(C] (6+4)
5. a) Explain in detai the limitations of Lindemann theory of unimolecular reactions.
b)  Derive Gibbg adsorption isotherm. State its significance (5+5)
6. ) Explain the termg normalization ang orthogonallty of wave functiong
b)  Discussthe application of variation method to particle in g one-dimensiona] box.(4+6)
7. 3  Write short notes on 1) Laplace cquation i) Kelvip €quation
b)  Outline the temperature Jjump method of analyzing fast reaction kineticg (6+4)
8. a) App%y and solye Schrodmger Wave equation to the harmonic oscillator mode] and
obtain an expression for eigen valyes of energy,
b)  Obtain first order correction term tg energy using time indepqndent perturbation
method, RN L
e Wt N (6+4)
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