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Ex/M.Sc/CHEM/4/22/X111/1-4131/2018
M. Sc. CHEMISTRY ExamMINATION, 2018

INORGANIC CHEMISTRY SPECIAL

PapPer - XI111-1

(25 marksfor each unit)

Full Marks: 50

Use aseparate answerscript for each unit.

UNIT -1 -4131
Find out the splitting of 2D state under Dag, Symmetry.

Eva uate the symmetriesof IR and Raman Vibrations of NH.

4
4

An aqueous solution of [Cr(NHz)e] ** displaystwo highintensity spin allowed bandsat 21550 cm and

28500 cm ™, respectively. Deducethevaluesof A, and B.

3

Explain logically the term “double group”. Construct the spin orbit coupling correlation diagram for

[Ti

(H20)e]*".

3+6

Discussthe Jahn-Teller theorem using group theory and henceexplainthe Jahn-Teller ditortioninVVCl,.

Character table for Dy

E|2C, (@) |Ch (2)|2C75 [2C"
Afl] 1 1 ! 1
A1) 1 1 -1 ] -t
Bilt| -I L 1| -1
Byl1| -1 tl-1] 1
E|2] © 2 o] o

Character table for Czy point group

Hnear,

E|2C3 {2) |30y P quadratic
Al i 1 4 x2+y2, 72
A1l 1 -1 Ry
E|2] -1 0 |(x, ¥} (Ry, Ry)|(x2y2, xy) (xz, vZ)

Character table for group T,

Ta |E

8C; |3G;5

[Ac[er |1 [+ [+1

|z [+ ]+ Iil_'* -1
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Character Table of Dyqg

3+2

ng E 254 Cg 263" 20@
A, i 4 1 1 1
A I @ 1 sl el
By 1 -1 1 1 1
8, 1 s=1 § =1 1
£ yi 0 ~2 0 0
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Character Table of Of

3RC, sc; R | 8RC, | 6RC,
o | E| 3¢, | 8c, | 6c, | 6C,

T, Al’ 1 1 1 | 1|1 |1 1 1
I, Az' 1 1 1| 14] 1|1 1 -1
r, Ei' 2 2 4o |0 (2] 1 0o
r, Tl' 3 | -1 0|1 ]-1(|3] o 1
T, | 3] 1 o | -2 |1 |[3]| o -1
i EZ’ 2| 0 1 | V2] 0 [2] a4 | 2
r, Eal 2 0 1 [~2] 0 [-2| V2
T, [F,| 4 o |10 |0 |[-4] 1 0

Characters of the matrix representatives D, or D, for half-integral Jor S

E c |c C
2 3 4
o 0 T | 2n/3 nf2
D 2+1 [0 [1U=%7/2..) V2 (I=%,9/2..)
- {(/=3/2,9/2..) |0(/=3/2,7/2..)
0(/=5/2,11/2....) | -v2{4=5/2,13/2...)
J=1/2 |2 0o |1 V2
I=3/2 |4 0 |-1 0
J=5/2 |6 o |o 2
TS Diagram for d°® system
=

AB
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UNIT -1-4132
Condider an octahedral MLg molecule:

() Construct theexpressionsfor LGOsamong six ligands, L, forming o -bonding with central
metd atom, M.

(i) DetermineMulliken notationsof valanceAOsof M.

(iii) Draw aquadlitative moleculer orbital energy diagram of MLg. 6+2+2
Congtruct acorreation diagram for energy of EHz molecule (consider two limiting geometriese.g.,
planar and pyramidal) and hence determine the geometry of BH3, CHs, NH3, moleculesin their
ground andfirst excited states. 2+4
Rationalize thefoll owing phenomenawith theaid of Relativistic Effects:

(i) Unlikethelighter congeners, higher valences(viz. 1) aremore common for Os, Ir and PXt.
(i) Compareand contrast : Argentophilicity and Aurophilicity
(iii) Comparethe back-bonding ability in fifth and sixth row transition e ements, 303

Character table of O point group

O |E [8C;6C"; |6Cs [3C;=(Cy)*

Ay +1 1+ ]+ T4 +1
A |+1 |+ R +1
E #2110 |0 +2
Ty +3: 0 | -1 |+ -1

T, 43! 0 | +1 | 11 1




