CHEM 721 — INORGANIC STRUCTURE AND BONDING
EXAM 2 - NOVEMBER 6, 2000

NAME KE\*)

Depicted below is the molecule xenon oxyflouride, OXeF,, which belongs to the Cy,
symmetry point group.
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1. For now, _conSider only the o bonding in this molecule. Of the five ¢ bonding
orbitals in this molecule, how many symmetry subsets are present? Which ¢
bonding orbitals belong to each subset. [15 pts]

2N SOBSETS (&, S, Ty S )
G./v\&
O

2. Determine the characters for the representations I'; for each symmetry subset.
Which irreducible representations are spanned by each T's? [15 pts]
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3. Using projection operators, determine the normalized functional forms for each
symmetry adapted linear combination of ¢ orbitals. Show all work. [20 pts]
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4. Determine to which irreducible representation each of the xenon s, p, and d
orbitals belong. [15 pts]
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5 Construct aquahtatlve MO dlagram for OXeF4 showmg only Gbondmg Sl : o SR
- interactions. Assume the energy of the orbitals from highest (less negative) to

" lowest( most negauve)to be Xe(d)> Xe(p) > Xe(s) > O(p) > F(p) > O(s) > F(s) |
 [20pts] , %

6 Draw a picture of OXeF4 wnth appropnate vectors denotmg the basxs for T ¥ ,
~ . bonding. How many symmetry subsets exist for bonding? Calcwlatethe ..~
~ characters for TI'x for each symmetry subset. (You need not find the lrredumble

: represemattons that are spanned) [15 pts]
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