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1(a) Prove that the energy of a particle in one dimensional box is inversely proportional to
the square of the length of the box. (10)
(b) Construct Hamiltonian operator for H™ and He®* ions. (09)
OR
1(a) Explain molecular orbital theory. Decide the order of stability among 0, 0,'%, 0,2,0,™
0,*? according to M.O.theory. (10)
(b) Define operator. Explain commutator and Hermition operator. ' (09)
2(a) Explain the symmetry elements and symmetry operations. Construct multiplication table
for C;V point group. (10)
(b) Prove improper rotational S4 axis in -methane molecule. (09)
| OR
2(a) State name, symbols, atomic number and electronic configuration of inert gases. Describe
their applications. (10)
(b) Explain the structure of Fe(CO)s. (09)
3(a) Discuss the structure of Zaise ion with the help of ¢ and =- bonds in it. (10)
(b) Define hydride compounds. Explain the structure of B;He. (09)
OR
3(a) Explain Sidgwick-Powell rule for NH3 and BHz molecules. (10)
{b) Explain the structure of XeF, and XeFs. (09)
4(a) Give the classification of non-agueous solvents. Describe reactions taking place in

(b)
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(b)

liguid HF along with equations. (09)

B,-molecule is paramagnetic. Explain according to molecular orbital theory. (09)
OR

Explain the ion-exchange method for the separation of lanthanide elements. (09)

Define plane of symmetry. Explain ‘o, , o4 and o, with examples. (09)




