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(i)   [CO(NH3)6]3+

(ii)   [Fe(H20)6]2+

(iii)   [Nic14]2- (6)

(b)  Calculate  the  crystal  field  stabilization  energy
(CFSE)   for   the   complex   [Cr(L)6]-2+   (L   is   a
monodentate  neutral  1igand),  if the  mean  pairing
energy and the magnitude of crystal field splitting
energy   (Ao)   for  the  complex  was   found  to  be
23,500  cm-I  and  13900  cm-1  respectively.          (5)

(c)  In  what  respect  does  ferrocene  show  similarities
with benzene?  Explain  citing relevant  examples.

(4)

6.      (a)  What  is  synergic  effect?  Explain  its  significance
in   the   formation   and   stability   of  carbonyl
compounds?                                                                        (6)

(b)  The   complex   [Nic14]2-  is   paramagnetic   while
[Ni(CN)4]2- is diamagnetic. Propose the structures
for  these  complexes  on  the basis  of crystal  field
theory  (CFT).                                                                    (5)

(c)  Define the following :

(i)  Hapticity

(ii)   Spectrochemical  series (4)

(1000)
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1.      (a)  What is Jahn Tellar distortion? How does it impact

the  d  orbital  energy  level  in  Cu2t  (d9)  ion  in  an
octahedral ligand field?                                               (6)

(b)  Explain  the   structure   and  bonding  in  Zeise's
salt.                                                                                                  (5)

(c)  What  is  denticity  in  the  context  of ligands?  Give
one  example  for  each  of the  following  ligands :
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(i)  Bidendate ligand

(ii)  Polydendate ligand

(iii)  Ambidentate ligand (4)
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2.      (a)  What is crystal field stabilization energy (CFSE)?
Why is  it different  for octahedral  and tetrahedral
complexes?                                                                          (6)

(b)  Give the structure of the following organometallic
compounds :

(i)  Fe2(CO)9

(ii)   Mn2(CO)lo

(iii)   A12(CH3)6

(iv)  c02(co)8 (solution)

(v)   [V(CO)6]- (5)

(c)  Explain the variation of C-O stretching frequency
in the following carbonyl compounds :

[Mn(CO)6]+  =  2090  cm-t

[Cr(CO)6]  =  2000  cm-I

[V(CO)6]-=   1860  cm-I (4)

3.      (a)  What   is   the   basis   on   which   organometallic
compounds  are  classified?  Give  one  example  of
each  class.   Which  of  the  following  is  not  an
organometallic      Compound?      [Ti(OC2H5)4]9
Si(C6H5)4,  B(CH3)3,   [Cu(OOCCH3)2]                       (6)

a) What  is  EAN  rule?   Give  the  valence  el_ectron
count for the following organometallic compounds :

(i)   [Cr(Co)5]2-

(ii)   (T|6-(C6H6)2   Fe

(iii)   [IrBrc1(CH3)(CO)(Pph3)2]

(iv)   [Re(CO)5] (5)

(c)  What is chelate effect? How is it known to impac.t
the stability of coordination coinpounds?            (4)

4.      (a)  Discuss the structure and bonding in methyllithium.
Draw the structure of its unit cell and mention the
coordination number  of Li  and  c  in it.               (6)

(b)  Give  the  IupAc  names  of the  following :        (5)

(i)  K4 [Ni(CN)2(C204)2]

(ii)   [Co(NH3)6][Cr(CN)6]

(iii)   [NiovH3)6]C12

(iv)   [Pt (NH3)2   C1 (N02)]

(v)  Na3[Fe (CN)5NO]

(c) List  the  drawbacks  of Valence  bond  theory.
(4)

5.      (a)  Predict  the  geometry  and  calculate  the  magnetic
moment for the following. complexes using valence
bond  theory  (VBT).
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