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AU-240
M.Se.—I Semester—I (C.B.C.S. Scheme) Examination
CHEMISTRY (New)
{(Physical Chemistry—Ii)
Paper—III
Time : Three Hours! MNVaximum Marks @ 80

Note :— (1Y Al questicns are compulsery and carry equal marks.

{2) Use of log table and celculater is permitted.

1. tay Calculare the probariiity. P, of locaiing a particle between x = 0 (left hand side of 2 box)
and x = 0.25 am in {15 lowest ¢nergy state ina hox ol length 1.0 nm. 4
(b)Y Determine the cegree of degeneracy of the energy fevel £h-/8ma- of a particle in a cubical
box. 4
(¢ Explain linear varation principie and (s applicutions. ]
OR
{py  Discuss application of perturbation theorem t¢ He atom. g
(q)  Deduce Eigen values and Eigen funcrions for angular momentum. 4
(r) Caleulate the magnitude (in atomic units) ol angular momentum of an electren that occuples
the foliowing atomic orbitals @ Is. 3s. 2z, 3. 2d 4
2. (ay Derive and discuss Gibds adsorption squation. 8
by What is Critical Micetlar Concentration (CVMC) 7 What are the factors atfecting the CMC
of surtactants 2 Tow to determine Criteal Micellar Concentration (CMCY 7 8
OR
(py  Give an account ol micellization and explain hvdrophoebic interaction hetween micelles.
)
) Give ithe Freundlicn adsorption tsothern. 10w i1 can be experimentally veritfied 7 &
(r)  DIxplain:
(i Microemulsion
(i) Reverse emulsion. 4
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3ty Shew aal -7 equatien of state Tor o 2as 18
l:(\'m -h)=Ki
L]
where b 1s a constant. the fugacity of the gas is given by
4 bp
by — = r‘— . J
p  Ki
(b)y [xplain partial molar velume with its significanccs. 4
(¢} Expla entropy arnduction and entrooy flow for frreversibie coupled reaction. R
OR
(p)  Give an account ol Debev-Huckel theory for activity and activite coefficient of elecuralite
solutior., !
(@) Give an account on the principle of microscopic reversibility and the Onsager reciprocal
relation. 8
4. (@) "*Cudecavs with a half-lite of 12.8 hoas follows : 429 by EC. 9% by 3, and rest by B, Find
the partial decay constant and half-life for cach mode of decay. 6
(b1 Discuss i detail abour eritical s1ze ot a thermal reactor. >
(¢)  What do sou mean by parent anc daughter nuclear substances  Caleulate number of o and
{3 particles emitted from following nuclear reaction :
220~ EISTHETN M N
S;:\- 1l ]'. .._.) SéY. =
OR
ip) Discuss w-particie energy speciram and Breeder veaction in brier :
1q)  Give the decay schemes representiny o, 2. 37 EC. [T and branched decay. )
(r)  What is Geiger Naua law 7 Explain i 3
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3. (@ Discuss in detail iransition state theory ol reaction rates and its application o

H, = Br reaction. 10}

(o) Give an account ol Marcus extension of the RRK (reaument in brief i
OR

(p) Give an account of Lindemann theorv of unimolecular reactions. Discuss two main
reasons for break down of Lindemann theory. bt

(q) Calculate AG*, AH* and AS* for the second order reaction :
2INO,(g) — 2NO(g) = O.(g)

At 500 K. Given A = 2.1 = 10" sec! and the energy of activation — 121 kJ/mole.

ek
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