I Chem I  -  3rd Problem Assignment  -  due Feb. 4, 1999
Problems from R.-C.: Chapt. 3, pp. 60-61: 12, 14, 15, 18, 20, 26, 28, 30.

12.

[image: image1..pict]14.    average C-O bond order = 4/3

[image: image2..pict]15. 

[image: image3..pict](the first 2 structures are the most probable)

20. (a) and (b) are tetrahedral, (c) octahedral and (d) square pyramidal (octahedron with one position not occupied by an atom).

21. (Only) in SF5-, the S-F bond angles will be <900 due to lone pair 

26. repulsions with the F’s.

27. ICl because it would have a dipole moment.

28. 
NH4+, CCl4 and SiF62- are all nonpolar, SF5- is polar.

30.
AsH3, because of the larger number of electrons (atomic size) of As (therefore larger induced dipole interactions) and the lack of significant H-bonding for either P or As and the fact that their electronegativities are essentially the same.

Additional problems:

12. (a) Draw Lewis diagrams for the following species, indicating clearly the presence of any unpaired electrons, lone pairs (on the central atoms only), double or triple bonds, and, where appropriate, the different resonance forms of equivalent energy for that species:
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(b) for each of the species in part (a), indicate the overall molecular shape (both by drawing a picture and describing in words, e.g., "linear, bent, trigonal planar, pyramidal, tetrahedral”, etc).

13. [image: image5..pict]
14. (a) For each of the species in problem 1 for which you have drawn double bonds, indicate what orbitals (s, p, d, etc.) are used by the respective atoms to form these double bonds.  

Ans.: NO2, p(N) - p(O); CO2, p(C) - p(O); NO3-, p(N) - p(O); POCl3, d(P) - p(O); 

SO3, p(S) - p(O)(if  more than one -bond is used the addional ones must be 

d(S) - p(O)) ; SO32-, d(S) - p(O)
(b)  Draw a picture that shows the pi-bonding in one of these species that has p-p bonds and draw another picture for one that (presumably) has d-p bonds.
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