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Inorganic Chemistry; 100 points totally.

(1}  Predict (or draw) the structure and also determine the point group for
the following compounds; {14 points, Z each)

(a} PF;{3 (b) I[Cl4 (c) BrFs (d) CIF; {e) Cp; TiCl; (Cp=cyclopentadiene)
(f) borazine; [RNBX]3 (g} [CpFe(CO):]:

{23 The 18e rule {EAN rule) is a way to help us decide whether a given d-
black transition metal organometallic complex is likely to be stable. How
could a complex of empirical formula, CriCG)3(CeHs}:z orECC}} 3ReCl attain
the 18e configuration without requiring any external ligands? {10 points,
S each)

(3} The additon of PEtPh; to NiBrj at -780C in CS; or CgHy, gives a red
complex with the formula (PEtPh;);NiBr;, which is converted 1o a green
complex of the same formula on standing at room temperature. The red
complex is diamagnetic, but the green complex has a magnetic moment
of 3.2 B.M. However, in CH,(; solution the effective magnetic moment of
the compound is only 2.69 B.M. Rationize and explain all phenomena
described above. {20 points)

{4)  Account for the high conductivity of AlCl3 in CH3CN. {5 points)

{5) The following data are available for Ni{H;O)¢2+ and Ni{NHz)g*2

Ni{H,O1p"* Ni(NH3) 6"
8,600cn’ 8,600cm™?
13,500cm’ 13,500cm’
25,300cm’ 25,300cm’ !

- . -3
15,400cm ' 15,400em " | Very weak peaks for
18,400cm ! 18,400cm - | both complexes

Assign the bands. Calculate 10 g and the expected positions of the spin
allowed bands. Account for any discrepancy between the experimental
and caiculated energies of the bands. Accpunt for the relative position of

B

corresponding bands for the two complexes. {10 points)
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{6} For each of the following pairs indicate which substance is expected to -".
be a. More covalent (fajans’ rules): b Harder {from concept of soft and e

hard acid or base) and also explain why? (24 points, 4 each)

MgClz or BeClz Cdd; or Cdlz ALz or Gaz(O5
TiClz or TiCly NaF or Ca0 MgFk; or TiO:

{7} Balance the following equatons

{a}. In an acidic soluton.(6 points, 3 each)
(iYHINOp + I > [ +NC _
(i} H3POz + Cra0Op+2 > H3PO4 + Cre3

{b). In a basic solution.(6 points, 3 each)
{i) 80203 = 503+ CI
{ii) O3 2 + MnOy4~ ---> 5042 + MnO;

(8)  Explain why comparing a normal melting point with a melting point

taken with the compound under water sometimes helps distinguish
between intra and intermolecular hydrogen bonding. (5 points)
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Lanthanides
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