Name______________________________________________________________

IC1 Exam 3  -  April 13, 1998

1. (30 points) Compare: (a) B and Al, and (b) C, Si and Pb; as to the type of structures and bonding exhibited by these elements as well as their physical properties, indicating specifically: (i) the type of bonding in the solid (covalent, ionic, metallic, van der Waals, etc.), (ii) the relative melting points, and (iii) the electrical properties.  (c) In the case of C and Si, draw and describe the main (up to two) structural types found for these elements and account for any significant differences.

2. (30 points) Describe and draw the structures (showing clearly the overall geometry and the geometry about the central atoms) and describe the bonding in: (a) (BH3)n [choose n corresponding to the most stable form found for this, simplest, boron hydride]; (b) Al2Cl6; (c) B3N3H6 [in this case also draw the Lewis structure, including all important resonance forms and any formal charges on the atoms in these structures].

3. (25 points) Compare the main oxides of carbon with those of Si by giving the 

(a) formulas; (b) the Lewis structures (only for the oxides that form descrite molecules); (c) the physical forms at STP (g, l or s); and (d) the geometry about the central atom (C or Si) in these structures.  (e) Account for any differences between these oxides of C and Si.

4. (20 points) (a) Give the "repeat unit" and describe draw a portion of a possible extended structure for the silicate framework in Na2SiO3.  Indicate clearly the geometry about the Si [assume that any non-framework elements in the formula are present as charge-compensating cations, ionically bound to the anionic (terminal) oxygen atoms of the framework structure].

(b) Give the formula and draw a possible structure for the methylsilicone, [(CH3)mSiOn], analog of Na2SiO3.

5. (10 points) Give the formulas for the most stable/common sulfide (formally, S2- compound) of Al, Tl, C, Si, Pb.

6. (35 points) Complete and balance the following equations (indicate, where given for the reactants, the physical form of the products; i.e., (g), (l), (s), (aq), (am), etc.):

(a)     B2H6(g)  +    O2(g)  --->

(b)     B2H6(g)  +    H2O(l)   --->

(c)   
BCl3  +   (C2H5)2O  --->



(d)  
B3N3H6(l)  +    H2O(l)   --->


(e)   
Al(OH)3(s)   +   OH-(aq) --->

(f) 
[AlCl3]2   +    Cl- --->

(g) 
CO2(aq)   +   CaCO3(s) +            --->

(h)  
KOH(aq) +    SiO2(s)  --->

(i) 
HF(aq) +    SiO2(s)  --->

(j)   
SiCl4 +    LiAlH4  --->

(k)   
PbO2(s)  --heat--> 

(l)   
(CH3)2SiCl2 +   H2O --->
