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Instructions : (1) Figures to the right side indicate marks to the question.

1. (A)

(B)
2. (A)
(B)
3. (A)
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(2) Draw neat and labelled diagram.

(3) Mention proper number of the question in your answer sheet.

Write basis principle (postulates) of quantum mechanics and discuss interpretation
of the first postulate. 7

OR

Write “Fourth Postulate of quantum mechanics” and derive time-independent
Schrédinger’s equation.

Define “operator” and explain their — addition, subtraction, multiplication and
“commutator”. 7

OR

Derive the equation for normalized wave function y for the particle in one
dimensional box system.

Discuss the limitations of Valence Bond Theory. 7
OR
Discuss the factors influencing the magnitude of crystal field splitting.
The value of w, = 3.87 B.M. for [Co(F)6]4*, find out the number of unpaired
electrons. Also explain the structure and properties of the complex. 7
OR

“Crystal field theory is useful to explain the colour of the metal complexes.” —
Justify the statement with example.

Define the term L.C.A.O. and give the rules involved for it. 7
OR

Use the M.O. theory to explain bond order and the number of unpaired electrons in
HEF.
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(B) Predict the structure and bond order in CO, molecule with the help of M.O. energy
level diagram. 7

OR
Discuss the “Band theory” of metals.

4. (A) Discuss the use of liquid NH; as a solvent. Give its advantages and disadvantages. 8

OR

Discuss the “Solvolysis” and “Acid-base” reactions in liquid SO, giving two
examples of each.

(B) Discuss the physico-chemical principles involved in the manufacture of NaOH by
Castner-Kellner process. 6

OR

Discuss the physico-chemical principles involved in the manufacture of NaHCO,.

5. Answer in short : 14
(a) Write Schrodinger’s equation in operator form.
(b) Give quantum mechanical operator for linear momentum.
(c) Whatis “Quanta” and its value ?
(d) Give the number of unpaired electrons in a strong octahedral field for Fe3*.
(e) Give definition of “Highspin” complex.
(f) Give an example of a complex explained by “John Teller Effect”.
(g) Explain the magnetic property of [Co(F)6]3_ on the basis of M.O. theory.

(h) What is the bond order in NO molecule on the basis of M.O. theory ?
(1) Define B.M.O.

() What is auto-ionization ? Give example of such solvent.

(k) Give an example of protic solvent.

() Give an example of precipitation reaction in liquid HE.

(m) Write any two uses of Na,CO,.

(n) Write the name of any one process involved in the manufacture of NaOH.
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