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I Drvivw the malecular structure and determine the point group for each of the followane species 2%

pak PEOCT (b)Y POF, (o) AlBrg (uas phase)  {d) et Calds had staggered) i) ilteH..I?'

2. The point group of trigonal Brperamid Fe{C Oy 5 1y The character tyble ol Dry, 15 shown below 1%
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{a) What are the traces of the reducible representation for the five Fe-O g orliials?
(b) What are the irreducible representations for the fve Fe-C o orbitals?

(c) Deternune what atomic orbitals of Fe are allowed by symmetry to be used i the construction of
a hybrid orbitals

3 Consider the following possible electran arrangements for g g configuration [130
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(a) Which ol these represents the ground state?  Determine Lye lerm symbal fur the cround siae
(b} Wlnch s impossible stale?

{c) Inwhich configuration would exchange energy be masinnzed?

Gk Inowlaeh configuranen would columbic repulsion be maxnnized?

L&) Deternme the number of microstales for a g contiguralion,

4 Choose and explain 4%,

(i) Which has no mismatch of the sign of the wave function in the = syslem?
(PMNC] 3y or (PN )y

(b) Which is the more stable complex?
[0z ][MFs]  or [M2 )| P1Eg)

{c). Which has less inteusity of d-d transition in vigille ranpe”
[FeiH00 )" or [Mn(1100,]*

(d) Which will exhibil the grealer peafrizing pesier?
Ti' ot T

(¢ Whech has the higher bailing point?
M0 ) or CCly

(fr Which has the higher energy Cr-C stretching bands i the infrased spectigm?
[CHCOpRPE)) ur [Cr (0 PClY ) |
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[ Fe(phen);{ SCNY; ] behaves as a spin-crossover complex, below Te (erical temperature) anly the
loww spin phase is present and above T only the high spin phase s presen
(a) What is the mam driving force in Spin erassover translormation?
(b) What is relationship between the crystal Deld spliting enerey (ALY and the mam PN AN g
enerpy ()7
tc) What is the electron configuration for the high spin plase?
What 15 the spin-only eflective tgnetic moment {peg ) lor the tigh spin phase
Caleulare the LFSE for the lugh spin phase.
(4} What s the electron canfiguration for 1he low span phigse?
Whal is the spin-only eflective magnetic moment (pren ) dor the Tow spm phase?

Caleulate the LFSE for the low spin phase.

Draw out all the isomers (peometric iIsamers, and enantiomers) for [Colbipy i NI L)
Assien the absolute condiguration (A and A} of the EANTIOIMErs
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Predict the peometries of the complexes which result from the fullewing reactions
ta) [PUNOLCLTY + NHy 5 [PUNOLYNHCLT + O
(L) crs-[PHRNHaJ:{NH)NOZ] v €1 [PURNHGNIL NG IC) 1 RN H;,

Arvange the followme i order of increasmg rate of water exchange
[VIHOLI™ . (Chox]", (MgH 0"

Fredict whether these complexes would be labile or mert and explain your chioices
ia) !*u[aaslumh&:-.aimlc}nmngmmtu[!‘-.-“}

(k) Potassium hexacyanoferrate( 1)

Wihich of the following obey the 18-eleciion rule?
(a) Fe{CD)s

(b [Rhibipy)Cl)"

(e} {Cp* e,

(d). Os{CON=CPh) PPhy )y, C)
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