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The following questions are intended to reinforce the main points of Cioslowski and Mixon's article.
Try to focus on these as you read, and don't allow yourself to be frustrated by the details of the
quantum mechanics.

1. What do the authors cite as the main problem with previous computational studies aimed at

determining whether or not molecules are hypervalent? They Used apprexrmalte
model s mcapable of answering 1the Questron. PP

2. What does it mean for a molecule (or polyatomic ion) to be hypervalent? The cenfral atom
has 28 elechrens avround I+ /m the lewss sShructure.

3. Consider a two-electron bond between atoms A and B. How many bonding electrons are
assigned to each atom if the bond is purely covalent (A-B)? If the bond is purely ionic (A'B’)?
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4. Draw the 3 CIF; Lewis structures that obey the octet rule (described in the first full paragraph on p.
3211). Calculate the atomic (formal) charges on Cl and F atoms. Why is the minimum ionicity
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5. Draw a hypervalentsLewis structure for CIF; by minimizing formal charges. Explain the authors’
assertion that calculated bond ionicities below 33% would indicate hypervalency while values
greater than 33% would support a structure that obeys the octet rule. . )
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6. For SO,: (1) Draw a Lewis structure for the hypervalent molecule and (2) Draw Lewis structures
that obey the octet rule. (3) Explain the minimum atomic charges
(-0.500 for the oxygens and 1.00 for S) and minimum ionicities for the o and n bonds
(0% and 50%, respectively) given in the article. (4) Finally, explain how it is possible
for the calculated ionicities to be greater than the predicted minimum values.
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7. Repeat problem six for (a) PFs and (b) SFs (using the appropriate minimum charges and
ionicities).
PFs - See notes
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8. (a) Draw all Lewis structures required to represent bonding in CIF,*, assuming that it obeys the
octet rule and predict the minimum atomic charges and bond ionicity that would be required.

(b) As Cioslowski and Mixon point out, PF, and SF4 have the same sort of Lewis structures, yet
calculations show that these two species obey the octet rule while CIF," may not. Why do you
think that the ic@city of the CI-F bonds is less than those of P-F and S-F bonds?
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9. Summarize the main conclusion(s) of this article in one or two sentences.

The authors calewlaled atomic charges Jor molecules with cenkal
atoms m Perrod 3 and compared fhese o minimum charges
reguired Yo meet tHe oclet rule. qheir caleulated resuffs
S\AUW fttaf, im meost cases , there s meovre, J’Ltah e
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v«lencg- (Hccorclm Jo therr work, we slwuicl not use,
“expanded octek” "yyhen represeuh'nj..‘ Lewis shuctlures

of Hiese molecules )
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