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PART- A (10 × 1 = 10 Marks)
Answer all questions.
1. State Einsteins’s photoelrctric effect
2. List any two properties of wave function
3. Write the expressions for energylevels of a particle in a 1D box
4. What is the significance of bond length in rotational spectra
5. Define radial wave function
6. What is first order perturbation
7. Distinguish between axial and non axial point groups
8. State the great orthogonality theorem
9. How many normal modes of vibrations are present in ethylene
10. State linear variation principle
11. Write the Hamiltonian operator
12. Derive the energy expression for quantum mechanical harmonic oscillator


PART - B (5 × 5 = 25 Marks)
Answer any FIVE questions.




13. Predict  the de boglie  wavelength of  an electron confined to a region of 1A
14.  Predct the energy of an elctron moving on a ring of radius 0.5nm in the ground state
15. Explain Hohenberg -Kohn theorem
16. Illustrate the Cn and Cnh point groups with molecular examples
17. Describe the Heitler London treatment of hydrogen molecule and discuss the nature of the chemical bond formed
18. Explain the boundary condition of wave function
19. Explain degeneracy in a two dimensional particle in a box

                     SECTION – C (4 X 10 = 40 Marks)
Answer any FOUR Questions

20. Explain all the postulates of quantum mechanics in detail
21. Solve the Scrondinger wave equation for a particle in 1Dimensional box and Discuss the physical significance of the wave functions and energy levels
22. Calculate the wavelenghth of a radiation emitted when an electron in hydrogen atom falls from n=4 to n=2 (ii) Explain the Hatree-Fock self consistent field method
23. Construct the reducible representation for the 3N cartesian coordinates of a bent triatomic molecule (XY2) belonging to C2v point group,Reduce the representations into irreducible representations and identify the IR active modes
24. Solve  the Schrodinger equation for hydrogen molecule ion using the LCAO Method ,Explain the role of linear variation function in minimising energy
25. Apply Huckel MO  theory to butadiene construct the secular determinant,Calculate energy levels determine pi electron density, comment on stability and conjugation
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