I Chem I  -  7th Problem Assignment  -  Due March 2, 2000
Reading: R.-C., Chapt. 12 , pp. 225-245; Lecture Notes: Unit 9.

Problems from R-C.: Study Problems, Chapt. 12, p. 245: 1, 2, 5, 18.
Problems due on Thursday, March 2, 2000:  Chapt. 12, pp. 245-246: 8, 9, 11, 21.

Additional Problems (also to be turned in on March 2nd):
1.  What is meant by the expression "inert pair effect" and how does it apply specifically to the chemistry of the Grp 13 elements?  What is the likely origin of this effect?

2.  Explain why boron  has such an abnormally high melting point and density compared to the other elements in Group 13.  In what ways (structures, bonding, chemical properties, etc.) is this element different from the other members of Group 13?

3.  A major difference between the first members of Groups 13 through 16 and the remaining members of these groups is in the ability of these elements to engage in p-p bonding with themselves and with other first row elements.  Give some examples of p-p  bonding involving boron and show how the inability of the remaining elements in Group 13 to engage in such bonding leads to important differences in properties and structures.

4. Compare the reactions of B(OH)3 and Al(OH)3 with H+(aq) and OH-(aq).  Which, if either, of these two oxides is "amphoteric"?  Explain what is meant by "amphoteric".

5. On the basis of the "diagonal effect", which element in Group 13 would be expected to resemble Be most in terms of the properties of its halides, hydroxides and oxides?  Give some examples of compounds of these two elements that illustrate these similarities and explain in what ways they are similar.

6.  Describe what is meant by the term "electron deficiency" as applied to boron chemistry, giving examples of reactions and structures which reflect this feature of boron's electronic structure.

9. B6H62- forms a regular polyhedral structure.  Name and draw that structure.  To which structural type (closo, nido, arachno, hypho, or conjuncto) does this structure belong?  Give the formulas and draw the structures of the nido and arachno forms that are related to this boron hydride.
10.  Give the formula of diborane.  Draw its molecular structure and describe the bonding between the boron and the two types of hydrogen in this molecule.  Compare diborane with ethane and describe the chief differences in structure and bonding.

11.  Give the formula of borazine.  Draw its molecular structure and show the Lewis

structures of all of its important resonance forms.  Compare borazine with benzene in terms of molecular structure, chemical and physical properties, indicating in what ways it resembles benzene and what are the important differences.

12. Complete and balance the following equations:

(a)   BCl3  +   NaH  --->





(b)   B2H6  +  O2  --->





(c)   BF3  +   F-  --->





(d)   BH4- +   H+(aq)  --->  

(e)   BCl3   +   C2H5OH  --->

(f)   BCl3 + H2O --->

(g)   Al2(CH3)6   +   H2O --->

(h)   Al(OH)3  +   H+  --->

(i)                     (?) --electrolysis--> Al

(j)   LiAlH4  + BCl3 (
