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Instructions : (1) All questions in Section — I carry equal marks.

(2) Answer any three questions from Section — I.
(3) Question- 9 in Section — II is compulsory.

SECTION -1
1. (A) Derive energy equation for an electron moving in one dimensional box.

(B) Write a note on basic postulates of quantum mechanics. 7

2. (A) Derive energy equation for the particle rotating in a ring.

(B) Explain Eigen function and Eigen value. 7

3. (A) Discuss the limitations of Valence bond theory. 7
(B) Explain the magnetic properties of [C0F6]‘3 and [Co(NH3)6]+3 on the basis of
Valence bond theory. Co(Z = 27). 7

4.  (A) Explain the splitting of d-orbitals in an Octahedral complex.
(B) Calculate C.F.S.E of the following complex ions :
(1) [NiF 4]*2 (Z2=128)
(i) [Fe(CN)¢] 3 (Z=26)

5. (A) Draw M.O. energy level diagram of CO and calculate its bond order.
(B) Discuss the molecular orbital theory of metallic bond. 7

6.  (A) Discuss the molecular orbital theory of bonding in HF. 7
(B) Discuss LCAO principle based on molecular orbital theory.
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7. (A) Explain Acid-Base reaction and oxidation-reduction of liquid SO,.

(B) Discuss the manufacture of Na,CO, by Hargreaves-Bird process.

8. (A) Explain Acid-Base reaction of liquid NH;.
(B) Discuss the manufacture of NaOH by Castner-Kellner process.

SECTION - 11
9. Answer any eight questions in short :
(1) What is the equation of Hamiltonian operator ?
(2) What indicates | y2dv=17?
(3) Write one dimensional Schrodinger wave equation.
(4) What is zero-point energy ?
(5) Write any two weak ligands.
(6) Write hybridization in [Ni(CO),] complex.
(7)  Which orbitals are involved in t,g and eg ?

(8) Write one assumption of Crystal field theory.

(9) Calculate Bond order of O,.

(10) Define Bonding Molecular orbital.

(11) What is Magnetic property of NO ?

(12) How many nodal planes are in T molecular orbitals ?
(13) Write two applications of NaOH.

(14) Give one example of Aprotic solvent.

(15) Give one example of precipitation in liquid HF.

(16) Write any two properties of NaHCO;.
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