I Chem I  -  9th Problem Assignment  -  Due March 25, 1999

1. Reading: Lecture Notes, Unit 8, R.-C. Chapters 10 and 11. 
2. Study problems (not to be turned in): Chapt. 10, R.-C., p. 186: 2, 4, 6, 7, 16; 
3. Chapt. 11, R.-C., p. 203: 3, 6, 8, 9, 11, 16, 19, 22.
5. Problems from to be turned in on Thursday, March 25:  

4. Chapt. 10, R.-C., p. 186: 1, 9; Chapt. 11, p. 203: 1, 2,  
Additional problems (also to be turned in on March 25th):

5. Explain why (a) the alkali (Group 1) elements are relatively easily oxidized to the +1 state, and 
(b) this tendency towards oxidation increases from top to bottom in the Group.

6. Give the formulas for the various types of binary compounds that are formed when the Group 1 and 2 elements react with O2 and indicate, for each of these compounds, the oxidation states for the Group 1 (or 2) element and the oxygen in these compounds.

7. Use the "uniqueness principal" (which contrasts the 2nd row, main Group, elements with their heavier congeners in each Group) and the "diagonal effect" to explain why the compounds of Li+ are often more similar to the corresponding Mg2+ compounds as compared to those of the other Group 1 metal ions.  Give some examples of Li+ and Mg2+ compounds that illustrate these similarities.
4.  Write a chemical equation that shows why Be(NO3)2 gives an acidic solution on addition to water.

6. Give an example of a "crown ether" and a "cryptate" and draw a structure of a crown ether complex
of Na+.  What factor is most important in determining which crown ether should be chosen for separating Na+ from K+ through preferential complexation of the Na+?
6. Draw the molecular structure for [LiCH3]4.  What is the nature of the bonding between the Li and the CH3 group? Explain why the metal alkyls of Li, despite their higher cost, are much more useful in organic and inorganic synthesis processes than those of the heavier alkali metals.
7.  (a). Give the empirical formula for the Grignard reagent that is obtained from methyl 

bromide.  Write a balanced equation for the reaction of this Grignard reagent with phenyl bromide (C6H5Br)
8.  Complete and balance the  following equations:

(a)  MgCO3(s)  --heat-->

(b)  Cs(s)   +  H2(g)  ---->

(c)  Li(s)  +    O2  --->

(d)  Cs(s)  +     O2(g)   --->

(e)  Na2O2(s)  +    H2O(l)  --->

(f)  Na(s)  +   NH3(l)  --->                              --Fe/Fe3O4(a catalyst)-->

(g)  MgH2(s)  +       H2O(l)   --->

(h)   K(s)  +    C2H5OH  --->

(i)  Li(s)  +    (C2H5)2NH --->

(j)  Li(s)  +    C6H5Cl  --->

(k)  NaCl(l)   --electrolysis-->

(l) Mg(s)  + C2H5Br  --->

