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1. (A) Derive the ground state term symbol for the following : 14
(@) F'(Z=9) (b) S (Z=21)
() S(Z=10) (d) Ni**(Z=28)
OR
(1)  Draw the Pigeon hole diagram for d configuration and derive all term
symbols for it,
(i)  Explain the absorption spectrum of [Cu(H,0),]*2 7
(B) Answer the following in one word or a sentence. (any four) | 4

(1) Why does [Mn(H,0),]*? gives light pink colour ?

(2) What does ‘2’ indicates in the term symbol 2p ?

(3) Which factors aiTect the splitting of *d’ orbitals ?

(4) Why the d-d specira is very weak and unsymmetriml ?

(5) What will be the term symbol fcr the lowest exciled state of the helmm
atom 7

(6) What is the relationship between spin multiplicity and number of unpaired
clectrons ?

2.  (A) Wrile the Schrodinger wave equation for H-atom in polar form and separate the
$-cquation. Explain how this ¢-equation leadstom =0, 21,22, +3....00, 14

OR

(i)  Explain the Hermitian property of an operator. Prove that eigen values of
Hermitian operators are always real.

(i) Obtain the Normalization Canstant for the following wave function : 7

. nm -
‘' = A sin 2 where0 < xS
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(B) Answer the following questions in one senlence only. (any four) 4
(1) Give the zero point energy of an clectron moving in a cubical box.
(2)  Give any one example of Hermitian operator.
(3) What are orthogonal wave functions ?
(4)  Write the Hamiltonian form of Schrodinger equation.
(5) What is an cigen value of equation ?
(6) Give one application of the studies of rigid rotator.

3.  (A) Obiain the following secular equation : 14

Hy —ES;; H;3—ESp 0
Hy —ESy Hn-ESy |

OR
(i)  What is hybridization ? Obtain the wave function for sp* hybrid orbital. 7
(i) Explain the Simple Huckel theory for ethylene molecule. 7
(B) Answer the following any three questions in one sentence. 3

(1) What is the use of variation principle 7
(2) Give the bond angle between sp? hybrid orbitals.
(3) What does H, indicates ?

(4) Write the no. of n-clectrons in allylic carb cation.
(5) Give the delocalized encrgy (DE) of an allylic free radical.

4. (A) Discuss the application of IR spectra in the determination of structures of metal

carbonyls by laking suitable examples, 14
OR
(i) Define the term organometallic compounds and give their classification. 7
(ii) ~ Draw the recent orbital diagrams of Mn,(CO),, and Co(CO);NO.- 7
(B)  Answer any three of the following questions in one sentence. .3

(1) What are organometallic compounds ?

(2) How many bridging carbonyl groups are there in Fe,(CO), ?

(3) How many electrons are donated by NO ligand to the valancy system of-d
orbitals 7 . _ _ : -

(4) What is Effective Atomic Number Rule ?

(5) Draw the structure of (CHy),Fe.
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Explain L-S coupling. Give the rules to decide the term symbol for the ground

state according to this rule.

OR
Derive the ground state term symbol for the following :
(i) Ni** (Z=28) ;
(i) S(Z=16)
(iii) O (Z=8)
Explain : Orgal diagram of d' - d? system.

OR

Explain the electronic band of [Ni(H,0),]** has three peaks.

Prove that eigen values of a Hermitian operator are real.
OR
Explain Zero point energy.
Derive the ¢nergy equation of particle in three dimensional box.
OR
Explain the Rigid Rotator.

Explain the simple Huckel theory for H,C = CH,.
OR

What is Hybridization? Obtain the wave function for sp hybrid orbitals.

Explain the secular determinant for ‘n-atomic’ molecule.
OR '

Write a note on The Huckel Molecular Orbital (HMO) Theory.
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4. (a) Discuss the structure of Ni(CO), and Co,(CO),,. 1
OR

Give the importance of IR spectra in Metal Carbonyl compound,
(b)  Give note on Organo metalic compound of Alumminium (Al). 7
OR

Discuss the structure of Ferrocene.

5. Answer the following question in brief : | 14
(1) Give one difference between L-S coupling and J-J coupling.
(2) Define : Term Symbol.

(3)  Why the colour of [Mn(H,0),]** is light pirk ?

(4) Write spectrochemical series.

(5) What is degeneracy ?

(6) Give the condition of Orthogonal wave function.
(7) Write one rule for d-d transition.

(8) Give the Principle of Variation Method.

(9) Give the bond angle between sp hybride orbitals.
(10) Write no. of & electron in allyl free radical.

(11) Define Metal Carbony! compound.

(12) Give one example of Carbonyl Hydride compound.

(13) How many Bridge bonded CO groups present in Fe,(CO),,.
(14) What is Organo Metalic Compound (OMC) ?
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