Instructions: (i} Answer all questions.(ii) All questions carry equal merks.
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Instructions: (1) Answer all questions. (i) All yuestions carry equal marks.

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. [9]
(b) 'B; molecule is paramagnetic’. - Explain on the basis of molecular orbital theory.  [5]
OR
1(a) ©On the basis of Molecular orbital theory, explain the type of magnetism in N, and O;
molecules, [9]
(b) Write a short note on Direk bracket notation. [5]

2(a) Define organometallic compounds. Explain the structure of tetramethyl platinum.  [9]

(b)y Write the molecular formuia and draw the structure of Zeise salt and ferrocene. [5]
OR
2(a) Explain the structure of Fe,(CQO)s . Discuss the importance of IR spectra in the
explanation of its structure. (9]
(b) Discuss the structure of Nickel carbonyl. (51
3(a) Explain Sidgwick-Powell rule for the molecular structure of CHy and NHa. [9]
(b) Write a note on Nyhoim-Gillespie rule. [5]
OR
3(a) State name, symbol, atomic number and electronic configuration of inert gases.
Describe their applications. (9]
(b) Explain the structure of XeO; and XeOF,. [5]

4(a) Explain the order of stability among 0,, 0,™ and 0, on the basis of motecular

orbital theory. [9]

(b) Construct Hamiltonian operator for H, and H;". [51
OR

4(a) Explain the type of hybridization in molecules SFg and IF;. Give structure of both.  [9]

(b) Explain unitary operator. [5]

5(a) Discuss the structure of Zeise ion with the help of o and = bonds in it. [9]

(b) Discuss the structure of Mny(CO)c. [5]
OR

5(a) Explain order of bond angle in NH3, and NF; molecules. [9]

{(b) Explain the molecular orbital diagram of 'N;" molecule, . [5]




