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Chemistry

Paper C 103 - PHYSICAL CHEMISTRY -1
{Max. Marks : 70

Time : 3 Hours]
Instructions to Candidates

: Answer Q. No. 1 and any FIVE of the remaining questions.

1. .tmwrmy‘t:ﬂn[uwrdlawing: uu::-zm
{a) Define lincar opecrator with an example.
(b) Explain the lerms normalization and orthogonality ©
{¢y Commenton quantum mechanical degencracy.

{ out the significance of radial and angular distribution function.

{ wave funcuons.

(d) Poin
(¢} Whatis Zccman cflect?

() State and explain variation theorem.

(71 Whatis temperature coetficient? How can it be evaluated?

(h) Write the reaction scheme for the decomposition of cthane.

() Explain relaxation time in the fast reactions.

) What are auto catalytic reactions? Give an example.

(k) How do you account for the fact that an enzyme reac
at which ita activity is maximum?

@ Mention the salient features of Lindeman's theory of unim

reactions.

2. 1a Formulate the time-independent Schrodinger cquation.

(b) Explain all the postulates of quantum mechanics.

Set up and solve Schridinger equation for a rigid rotator.

3. (a
‘{b] y, and ¥, represent the wave functions corresponding to the diffcrent
states of a particle in a box, show that they arc orthogonal to each other.
{[c) Write about eigen functions and eigen values of angular momentum.
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4. (a) Arrive the Schrddinger equation for the hydrogen atom and explain 1{5 - ;.:,"
R equation. AV Lyt
(b} What are quantum numbers? Give their characteristics. "“ﬂ F g
() Show that the term symbol corresponding to an nd? electron configuration NG
is 'S,. (4+3+3) l
11
5. (a) Give aconcisc nccount of Rayleigh Schrddinger perturbation theory for time =
independent non-degenerate system. ?1
(b} Outline the collision theory of reaction rates and point out its lmutauu;m 5 * '
(S +
6. (a) Describe Wyne-Jones and Eyring treatment for the thermodynamic
formulation of reaction raltes. :
(b) Discuss the kinctics and mechanism of thermal chain reaction between
Hj and Bra, (5+5) .
7. ({(a) Explain the effect of inhibitors on the enzyme activity using Lineweaver
Burk Plot. -
(b) Deduce Gibbs adsorption i?othcrm equation.
{c) Deduce Laplace equation. {(3+4+3)
8. (n) Outline the flash photolysis technique for the study of fast reactions,

e

(b)
(c)

Explain mechanical adsorption.

The rate constant for a reaction at 300 K is 5.20 x 10?3 min! and its

activation energy is 40 K cals/mol. Calcuate the Arrthenius factor.
(4+3+23)




