CHEM 101







         Dr. Al-Saadi 
VSEPR Theory and Molecular Orbital Theory

1) Predict the molecular structure and bond angles for the following molecules/ions:


(a) XeO4

(b) ClO3–

(c) ClO4–

(d) POCl3
(e) NO2–

(f) N2O4 (Exists as O2N-NO2) 


(g) OCN–

(h) CO32–
2) Predict the structure, bond angles and polarity of the following pairs of molecules.


(a) XeCl2 and XeCl4

(b) PCl3 and PCl5

(c) IF5 and AsF5

(d) CF4 and KrF4
3) For the following molecules, write the Lewis structure and predict whether each of the following is polar or nonpolar.


(a) HOCN (Exists as HO-CN)


(b) COS


(c) XeF2

(d) CF2Cl2

(e) H2CO
4) Using the MO theory, predict the bond orders and the relative bond lengths for F2+, F2, F2-. How many unpaired electrons are present in each species?
5) Which of the following are predicted by the MO theory to be stable diatomic species?




N22-, O22-, F22-, Be2, B2
6) In terms of MO model, which species in each of the following two pairs will most likely be the one to gain electron? Explain.
a) CN or NO

b) O22+ or N22+
7) The structure of vitamin B6 is shown below:

a) how many sigma bonds and pi bonds exist in vitamin B6?

b) give approximate values for the bonds angles marked a thru g.

c) how many C atoms are sp2 hybridized?

d) how many C, N and O atoms are sp3 hybridized?

e) does vitamin B6 exhibit localized pi bonding? 
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