INORGANIC CHEMISTRY -2nd HOURLY EXAM
November 9 1998

Name KQ\ /
For the following molecules and ions, [35 pts]
i) Write the correct Lewis structure showing all formal charges
ii) Sketch and identify the correct molecular geometry. Determine all “idealized”
bond angles
iii) Determine the idealized hybridization of all sigma bonding orbitals on the central
atom
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2. There exists three common geometries for molecules, MX,, containing only 7 bonding
electron pairs on the central atom. For each of the three geometries, give the correct name
of the geometry and draw the geometry clearly indicating the position of the central atom
and the seven terminal atoms. [12 pts]
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3. The following questions pertain to the trigonal bipyramid geometry such as exhibited by
PF,.

A))  Draw the trigonal bipyramidal structure and clearly label those positions which
are axial and equatorial. [4pts]

B) What is the nominal hybridization of the hybrid orbitals to the axia/ and to the
equatorial atoms. {5 pts]
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C.)  The axial and equatorial bonds show different properties. For the molecule PFs,
show how the following properties differ between the axial and equatorial P-F
bonds, and explain why they differ in the way they do.

D bond length [3 pts]
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1)) bond strength [3 pts]
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)  magnitude of 'J(P-F) coupling constant [3 pts]
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IV)  the tendency of electronegative substituents to prefer these bonds [3 pts]
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Consider the linear triatomic ion, I;".

A)  Draw a Lewis structure for I;". [5 pts]
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B.)  Therest of the problem will consider a molecular orbital diagram for I,” showing
0 bonding only. Assume that the o bonding interactions occur only between the p,
orbitals of the individual iodine atoms. Use qualitative symmetry arguments in
your answer { a character table is not necessary).

Po(A) P2(B) P,(C)

I What is the functional form for the symmetry adapted linear combinations
(SALC’s) for the the p, orbitals of the terminal iodine atoms? Sketch these
combinations. [5 pts]
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II What are the symmetry properties of these SALC’s relative to the g,
mirror plane (i.e. symmetric or antisymmetric)? What is the symmetry
property of the p, orbital of the central iodine atom in respect to the o,
operation? [6 pts]
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111 Construct a molecular orbital diagram describing 6 bonding for I,". Be sure
to label molecular orbitals as bonding, non-bonding, or antibonding. Place
the appropriate number of electrons into your molecular orbital scheme.
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v What is the total bond order for o bonding in this ion? What is the bond
order for each individual I-I bond? [4 pts]
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