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(Answer All Questions)

1. Find out the splitting of 2D state under Oy, symmetry.

el

4A, — 4T, transition is electronically allowed.

Partial Character table for O

E |8C, | 6C; | 6C, |3C,=(C,)

+1 | +1 | +1 +1 +1

Edie

e

+1 | +1 -1 -1 +1

+2 | -1 0 0 +2

+3]1 0 -1 +1 . |

+3]1 0 +1 -1 -1

S|

Character table for T4 point group

Evaluate the symmetries of IR and Raman vibrations of CHy.

Construct the correlation diagram of d? system under Op,.

3
5
12

Show that in [C0C14]2‘ : *A, —> *T, transition is electronically forbidden whereas

5

E 8C3 3C2 6S . 6o 4
A, 1|11 |1 x4y 4z
Az 1 1 1 -1 -1
E 2 -1 2 0 0 (222_,‘2_3,2, xz_yz)
T, 300 | -1 1 | -1 [R,R,R)
T 3 0 -1 -1 1 (x,y,2) (xy, Xz, yz)
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Character table for D, point group
Ddh E 204(2) 02 2C'2 20"2 i 2S o, 20 |20
A1g 1 |1 1 1 1 1 (1 1 1 1
Azg 1 |1 1 |1 -1 1 |1 1 -1 -1
319 1 |1 1 1 -1 1 |1 1 1 -1
Bzg 1 |1 1 |1 1 1 |1 1 -1 1
Eg 2 |0 -2 |0 0 2 |0 -2 |0 0
A1u 1 |1 1 |1 1 A -1 |1 |1 -1
A2u 1 |1 1 |1 -1 -1 -1 |1 1 1
B1u 1 |1 1 1 -1 -1 |1 1 |1 1
B2u 1 (-1 1 |1 1 11 -1 1 -1
Eu 2 |0 -2 |0 0 -2 |0 2 0 0
Character table for Cg‘ point group
linear, :
E|Cs (2)|oy{x2) | o, (y2) rotafions quadratic
Al 1 1 1 z [y
Asll| 1 -1 -1 R, xy
Byl1]| -1 1 -1 %, R, Xz
Bg 1 *1 "“1 } )rth ¥z
Oh D4h sz
A1g A1g A1
AZg B1g A2
Eg £\19+B19 A1 +A2
T1g A2g + Eg A2 + B1 + B2
ng B2g + Eg A_' + B1 + B2
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5. Consider a tetrahedral complex compound, [NiCl4]* :

a)

b)

Determine the LGOs of the terminal atoms using projection operator method.
(Character Table may be consulted). Write Mulliken notation of the valence AOs of

metal atom and draw a qualitative molecular orbital energy level diagram of a

tetrahedral complex. 4+4
Table 1: Character table for Ty point group
Ta | EF 8C; 3Cy 68, 6oy
Al 1 1 1 1 1 a2ty e 2
A1 1 1 a '
E|l2 - 2 0 0 (2:2 =22 — %0 — 4P
T3 0 <1 1 -1|(RnRyR)
T | 3 0 -1 1 1] (z,9.2) (wz,y2,zy)

Why is s—p mixing important in H,O molecule? Justify your arguments in the light of

group theory. 5
Predict the geometry of CH; and NHj in their ground and first excited states with the
aid of appropriate Walsh diagram. 4
How do the relativistic effects cause the stabilization of valence s and p AOs, while
destabilization of d and f orbitals in case of heavier transition elements. 2
Explain the following phenomena (any two): 3x2

1)  Aurophilicity
i1) Gold can form stable auride ion.

ii1) The Au(Ill) complexes are more common unlike Ag(III) species.



