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

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

1. (A) Obtain normalized wave function for an electron moving in a ring. 7
OR

Write the basic principles (postulates) of quantum mechanics and discuss
interpretation of the second postulates.

(B) Explain: 7
(1)  Orthogonal and Orthonormal wave function.
(2) Zero point energy
OR

What are operators ? Explain linear and Hermitian operator.

2. (A) Explain “John-Teller” effect in absorption spectrum of [Ti(H20)6]3+. 7
OR
Discuss the factors affecting the value of AO.

(B) Discuss the magnetic properties and structure of [Ni(CN) 4]2‘ and [Fe(CN6)]3‘ on
the basis of V.B. Theory. 7

OR

Calculate C.F.S.E. of the following complex ions :

[Fe(CNy)I*~ ; [CoF,]*~
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3. (A) Draw M.O. energy level diagram of NO and calculate its bond order. 7
OR
Discuss the L.C.A.O. principle of molecular orbital theory.
(B) Discuss the M.O. theory of bonding in BeH,. 7

OR
Discuss the metallic bond theory on the basis of molecular orbital theory.

4. (A) Explain Acid-Base reaction of liquid NH; and liquid SO,. 8

OR
Explain following reactions of liquid HF.
(a) Precipitation reaction
(b)  Organic compounds reaction
(c) Solvent effect

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

OR
Discuss the physic-chemical principles involved in the manufacture of Na,CO, by
Solvey process.

5. Answer in short : 14

(1) Write energy equation for an electron moving in one dimension box.

(2) What indicatef y2dv =1

(3) Write Eigen value equation.

(4) Give quantum mechanical operator for energy.

(5) Give equation of CFSE for tetrahedral complex.

(6) Write spectrochemical series.

(7) Which orbitals are involved in t,g and eg ?

(8) Write equation for calculation of magnetic moment.

(9) Give the number of unpaired electrons in a strong octahedral field for Mn?*.
(10) Define A.B.M.O.

(11) State the bond order of CO molecule on the basis of M.O. theory.

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

(13) Give an example of precipitation reaction in liquid NH;.

(14) Give one example of protic and aprotic solvents.

BA-116 4



