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Q-l Answer any two of the following.

(a) Derive the ground state term symbolfor the following.

(1) Sc*z (Z = 21) (2) Cu*1 (Z = 29)

(b) Draw the orgel diagram f^or d2 and d8 configuration.

(c) Calculate unpaired electrons, spin multiplicity, orbital degeneracy and total

degeneracy for the following term:

(1) 1H e)zc (3) 6s

(d) Calculate the total number of microstates for p2 configuration. Drarru the

pigeon hole diagram for all the term symbols of it.

Q-2 Answer any one of the following. (12)

(1) Write the polar form of Schrodinger equation for hydrogen atom. Separate

the O - equation by using the technique of separation of variables.

Discuss the importance of O - equation.

(2) Define Hermitian operator. Prove that Eigen functions belonging to

different Eigen values of Hermitian operators are orthogonal.

Q-3 Answer any one of the following.

(1) Obtain the following secular equation

CrCz

Hrr - ESrr H12 * ES12

Hzr - ESzr Hzz - ESzz

(2) What is hybridization? Obtain the wave function for SP2 hybrid orbital and

Calculate bond angle and relative energy of it.

Q-4 [AJ Draw the recent orbital diagrams and explain the structure. (Any two) (6]

(1) Fe (CO) s (2) Mn2 (Co) ro (3) Fe (CO) z(No)z (4)Coz(CO)u

(7)[B] Answer any one of the following.

(1) Give the Classification of organometallic compounds.

(2) Write and Explain the Structure of Atz (CHe)o or Ferrocene.
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Q-5 Choose the correct answer.
(1) ln the followihg transitions which is the Laporte's allowed transition?

(a)s--- s(b)s _, p (c)d -_ d (d) s __ d
(2) ln the foilowing transitions which is the spin ailowed transition?

1a; 
3F--1D 

(b) sF -- aF (c;65-- 26 (d) 3F__* 3p

(3) ln the following equation which varue of Xo gives NBMO?
(a) Positive (b) Negative (c) Zero (d) None of this

(4) Which is the bond angle in Sp3 hybridization?
(a)180o (b) 1200 (c) 109o. 28' (d) 900

(5) The solution of <D- equation gives information about the

(10)

(6) AY = Ey is known as

(a) Hamiltonian form of equation (b) Laplacian form of equation
(c) One dimensional equation (d) none of this

(7) NO is a peculiar ligand because it donates

(a) Magnetic Quantum No.

(c) Principle Quantum no.

(a) Two electrons

(c) Four electrons

(a) CH3COONa

(c) Al2 (CHs)o

(b) Spin Quantum No.

(d) None of these

(b) Three electrons

(d) Single electron
(8) which of the following is not an organometaltic compound?

(b) (CzHs)zZn

(d) RMgx
(9) Variation theorem is used to determine

(a) Minimum energy

(c) Zero energy

(10) The shape of Cr (CO) 6 is

(a) Octahedral

(c) Trigonat Bipyramidal

(b) Maximum energy

(d) none of these

(b) Tetrahedral

(d) None of this


