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20MCHCO0S8 Kinetics and Quantum Mechanics

PART A 10x1=10
Choose the Correct Answer

1. The addition of a catalyst during a chemical reaction alters which of the following quantities?
a. Enthalpy b. Activation energy c. Entropy d. Internal energy

2. The collision theory of chemical reactions is based on,
a. kinetic theory of gases b. thermodynamic theory
C. quantum theory d. particle theory

3. For reactions between ions, the volume and entropies of activation depends on

a. size of solvent molecules b. polarity of solvent molecules

c. internal pressure d. orientation of solvent molecules
4. catalyzes a reaction by accepting a proton.

a. Acid b. Entrapment c. Enzyme d. Bases

5. BET isotherm is an example of
a. Monolayer adsorption b. Multilayer adsorption
c. Chemisorption d. Physisorption

6. What is the order of anunimolecular surface reaction at high substrate concentration?
a. Zero order b. First order c. Second order d. Third order

7. Select the non linear operator
a. d/dx b. d*/dx? c.V d. x"

8. Which among the following is an odd function?
a.x’ b.exp(-ax?) C.COS X d. x

9. For a particle inside a box, the potential is maximum at x =
a. L b. 2L c.L/2 d.3L

10. According to HMOT, the total energy of hypothetical localized Benzene molecule is
a. 6a+6p3 b. 6a+83 c.8a+6[3 d. 8a+8p



Part B 5x6 =30

Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a. Evaluate the temperature dependence of Arrhenius equation.

(or)

11.b.Discuss the following . steric factor ii. transmission coefficient

12.a.Summarize the effect of dielectric constant on the rate of reactions in solution.

(or)

12.b.Compare primary and secondary kinetic salt effect.

13.a.Derive Langmuir adsorption isotherm.

(or)

13.b.Differentiate chemisorption and physisorption.

14.a.Discuss photoelectric effect and Compton effect

(or)

14.b.Describe Eigen values and Eigen functions. List out the postulates of quantum mechanics.

15.a.Write the wave function for hydrogen like species. Show that RDF is maximum at ao/Z.

(or)
15.b.Explain the first order Perturbation theory.

Part C 5x12 =60
Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Discuss steady state approximation. Derive the mathematical formulation of
collision theory.
(or)

16.b. Describe the general characteristics of chain reactions. Derive the kinetics of H,-Br»
chain reaction.

17.a. lllustrate the elaxations, and top-flow method to study fast reactions.

(or)
17.b. i. Discuss the effect of ionic strength on the rates of reaction between ions in solution. (5)
ii. Derive Michaelis — Menton equation for enzyme catalysis reaction. (7)

18.a. Derive BET adsorption isotherm. Explain its applications.

(or)
18.b. Compare and Contrast the estimation of surface areas of solids by using solution
adsorption studies.

19.a. Derive Schrodinger wave equation. Explain its signifigance.

: (or)
19.b. Describe the Hermitian properties of operators. Construct the operator for angular
momentum.

20.a. Construct Schrodinger equation for a particle in a 3D box. Derive its Eigen functions
and Eigen values.

(or)

20.b. Discuss the applications of Huckel Molecular Orbital Theory to Butadiene system.
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