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: PHYSICAL_CHEMISTRY —1I
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| SECTION-A (5 Marks)
Answer ALL questions '
ALL questions carry EQUAL marks (5x1=3)

1. 2. Which one of the following is nota Hermitian operator?
(i) Py . (i) Lz
(i) H (iv). 1Py

7. The normalization constant for the wave function of a harmonic oscillator 1s
(i 2 ' (i) Yam ‘
Gii) @ny'* | | (iv)2m

3. Which of the following statement is true regarding Born — Oppenheimer
approximation?
(i) It is valid as long as the energy levels in a molecule are widely separated
(ii) It is valid as long as the energy levels in a molecule are close 10 each other
(iii) It is valid when the energy levels in a molecule are same separation b/n
(iv) It is valid as long as the energy levels are minimum -

4 Which of the following is not a symmetry clement of the C3, point group?
(i). E (i) G5
(iii) S3 ' (iv)o

5. The number of vibrational degrees of freedom of ammonia molecule
(1) 2A,72E (ii) 2A,1E '
(iii). 2A,+4B; (iv) 2A,+2E

SECTION - B (15 Marks)
Answer ALL questions
ALL questions carry EQUAL Marks (5x3=13)

6. a) Explain the Heisenberg’s uncertainty principle.
| (or)

b) Describe the Hermitian opérators.

7. a. Explain the eigen functions and eigen values.
' _ Or
b. Discuss the quantuin numbers.

8. a. Explain the antisymmetric nature of wave functions.
, Or
b. Discuss the perturbation theory.

9. a. Explain the symmetry elements and symmetry operations.
Or

b. Discuss the rules relating to the determination of point groups of

molecules. ‘
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10. a. Descnbe the hybnd orbltals in non linear molecules.
Or
b. Applylng the group theoretical principles, predict the selectron rules
- for IR spectra taking HO molecule as an example.

SECTION -C (30 Marks)
' ~ Answer ALL questions =
ALL questions carry EQUAL Marks  (5x6=30)

11. a. Explain the postulates of quantum mechanics.
: OR
b Descr1be the orthogonahty and normahzatlon of wave functions.

12 a. Explain how wave mechamcs is appllcable to sunple system such as partlcle ina
one- drmensmnal box. :

: OR
b. Describe the orthogonality of harmonic oscillator wave functions.

13. a. Descrlbe the Born—Oppenhelmer approximation.
~ OR
b Describe the Huckel’s molecular orbital theory of butadiene.

14. a. Derlve the character table for Csy pomt group using great orthogonahty
theorem , .
‘ OR
b. Discuss the matrix representation of symmetry operations.

15 a. Explain the determlnatlon of symmetrles of vibrational modes of
NHj; molecule. (
4 . OR
b. Discuss the determination of symmetries of vibrational modes of
POCI; molecule.
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