
CHS0l-Inorganic Chemistry-I

Answcr all questions Time: Two hours

With or without the aid ofa Uow chad, identily the point groups ofthe following molecules.

i) ethane (staggered)

iD SiHrI

iii),&c-Co(NI'l)3C13

iv) lr- (liner)

"Symmetry operation

Explain this statement.

(20 marks)

C2 commutes with Symmetry operation o! lot H2O moleculo"

(20 marks)

Conld...



d) i) Define the term "ineducibie representations (IRs),'

ii) The following is the charter table for Td point group.
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I) Write down the meaning ofall tbe symbols seen in column L (under T

II) Decompose the reducible representation fR into irreducible
the relevant fonnula.

2 a) Briefly explain the following;

i) Russel-Saunders coupling

ii) Hund's rules to determine th€ ground state term ofa free ion

b) Determine the Russell-Saund€rs ground slke term for each ofthe following

ii.1 Cu:* iii) Ni'- 
3'

c) Write the telm symbois (Russell-Saunde$ coupling) for the electlon



3 a) What is Orgel energy diagram? Draw the combined Orgel energy levei
configuration in octahedral and ts11ahs4r21 6a16.

b) Answer the folowing questions aboul er 
(30 narks)

complexes. 
ectronic spectroscopy ofthe lransition mctal

i) E\plain why the Zaportu selection rule is often relaxed (partialiy violated) in real
cumplc\e\.

ii) Explain why the molar absorptivity ofthe peaks in the absorption bands in the
visible region of[co(ljuo)o]2* is l0 L mol-r cmrwute ttrat ror lcoclol] ;s ooo L
moi lcm_l

diagram for /

c) WhaI do you understand by rhe tetm, Jahn lb et
plenomena with examples

4 a) Consider the electronic structure

the following (Nolu: you should

ex.1m paper)

(40 marks)

djstotion? Explain ihe : out and ,_in

(30 marks)
ofthe complexes [Fe(CN)o]a and [Fe(OH:)e]2*to answer
use Tanabe-Sugano diagram provided at thc end of this

\\tlat is the ground te.m for [Fe(CN)6]a and tor IFe(OHr)6]?.

Which transitions are spin allowed for [Fe(CN)o]1 and for lFe(Oll)rlr*.

b)Briefly explain the .,symbiotic 
tbeory for tinkage isomers,,

(40 marks)

c)Explain how the foltowing lactors influence rhe stru)ure dete''jnat,." .r,,"*^*j1l"l1lt'
i) Eflect ofr-bonding

ii) Sterii elfects on linkage isomers

(40 narks)
Contd...
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Tanabe-Sugano diagram (d6)
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End of pepet


