I Chem I  -  4th Problem Assignment  -  February 2, 1999

Reading Assignment:  Units 4 and 5 of Lecture Notes; Chapts. 3 and 5 (R.-C.).

Study problems (not to be turned in):  R.-C., Chapt. 3, pp. 60-61: 4, 6, 8, 9; Chapt. 4, p. 85: 3, 5-7, 13, 18.
Problems from R.-C. to be turned in on Thursday, February 9, 1999: Chapt. 3, pp. 60-61: 3, 5, 7, 10; Chapt. 4, p. 85: 4, 14, 15, 22.

Additional problems (also to be turned in on Feb. 9):

1.  (a) Use MO theory to derive the bond order and number of unpaired electrons in O2, O2- and O22-.

(b) Rank the species O2+, O2, O2- and O22- in order of increasing bond distance

 between the two oxygen atoms.  Briefly explain your order.

2. (a) Use MO theory to compare the bond order and number of unpaired electrons in 

N2 and NO.

(b) Compare these two molecules also in terms of the distribution of the bonding

 electrons between the two atoms (i.e., is this distribution even (uniform) in both cases or

“polarized” toward one of the two atoms? If it is polarized, which atom has the larger

share of the electron density and why?).

3. (a) As we go from NO to MgO (for the hypothetical diatomic species in the gas phase) what changes occur in bond order and bond polarity? 

(b) What atomic property is responsible for these changes?  

(c) What bonding model (covalent or ionic) applies in these two cases and how does it

affect the structure and properties of these two compounds at ordinary temperatures and

pressures?

4. (a) Classify the following elements and compounds in their solid forms into one of the following categories: ionic, extended covalent, metallic or molecular/atomic.

C, Na, CO2, Na2O, NH3, NH4Cl, Kr, B, Si, Br2, PF3, LiF, Pb

5. (b) Which of these elements or compounds are likely to be gases or liquids at ordinary temperatures and pressures?  

