I Chem I  -  11th Problem Assignment  - Due April 15, 1999

(this assignment will be worth 20 points)

Exam III - Thursday, April 22, 1999: will cover this homework assignment and the next (the last one for the semester) (including the "study problems") plus the associated readings (text and lecture notes).

Reading (this assignment):  R.-C.: Chapter 13, pp. 224-266;  Chapter 14, pp. 268-305;

Lecture Notes: Units 11, 12, 13 and 14.
Study problems (not to be turned in): R.-C.: Chapter 13, pp. 266-7: 2, 3 8, 14, 18, 19, 22, 23, 25, 29, 30, 31;  Chapt. 14, pp. 305-306: 1, 4, 6, 7, 14, 15, 18, 21, 23, 27.

Problems from R.-C. to be turned in on Thursday, April  15, 1999:  Chapt. 13, pp. 266-267: 1, 5, 7, 11, 20, 26, 27, 28;  Chapt. 15, pp. 305-306: 2, 13, 16, 17, 24, 25.

Additional problems (also to be turned in before class on April 15):

1. Describe the structures, bonding and properties of the two principal forms of elemental carbon and compare these with that of the other Group 14 elements.  What is the main reason for the differences observed?

2. Draw the Lewis structures for the two most common oxides of carbon and compare these structures with that of the only stable oxide of silicon.

3. The silicones and silicates are of enormous practical importance.  Describe some of the structural features which these two classes of materials have in common.  What are the main differences and how are these important in determining the properties and applications of the silicones?

4. Draw a portion of a possible structure for the silicate framework in each of the following minerals.  Indicate whether the non-silicon (non-oxygen) atom(s) in each case is(are) likely to be incorporated in the framework structure or present as a charge-compensating cation, coordinated to the anionic (terminal) oxygen atoms of the framework structure.

MgSiO3,  Na2Si2O5,  CaAl2Si2O8
5. Compare the molecular formulae, structures and physical properties of N and P in their most stable elemental forms.  Explain these differences in elemental forms and properties.

6. Give examples of N compounds that have N in the formal oxidation states of: 

+5, +4, +3, +2, +1, and –3.

7.  What are the two most common oxidation states found for the heavier Group 15 elements (those beyond N) in their simple binary compounds?  Give examples of simple binary compounds in each of these cases.  In Group 15, how does the relative stability of the two most common oxidation states vary from P through Bi?

8.  Draw the Lewis structure and describe the geometry for the following molecules: 

a) hydrazine, (b) nitric acid, (c) nitrous oxide (dinitrogen oxide).

9. Explain by using balanced chemical equations, the following observations: nitric acid reacts with copper metal to give a colorless gas.  When this gas is mixed with air it turns brown.  When the brown gas is compressed it becomes colorless.
10. The brown gas in the previous problem is also observed above concentrated solutions of nitric acid.  Write an equation for its formation from nitric acid.  What are the formal oxidation states of N in the brown gas, nitric acid and nitrous acid?  Is the reaction that produces the brown gas from nitric acid a redox reaction?  Explain your answer.

11. The polyphosphazenes are isoelectronic analogs of the silicones (or organosiloxanes).  Draw the structure of both the six-membered ring and the linear polymer form of both dimethylsiloxane and dimethylphosphazene.  Describe the bonding in the six-membered ring compound of dimethylphosphazene.

12. Draw and describe the structures for the reaction products of P4 with 3 moles of O2 and an excess of O2.  What are the formulas and names of the acids which are obtained when these oxides are dissolved in water?

13. Give the formulas of the following compounds: (a) calcium phosphate, (b) phosphorous acid, (c) sodium nitrate, (d) nitrous acid, (e) nitrous oxide, (f) barium nitrite, (g) phosphorous oxychloride, (h) (ortho)phosphoric acid, (i) polydichlorophosphazene, 

(j) arsine, (k) antimony(V) fluoride, (l) lithium nitride.

14.  Complete and balance the following reactions [where given for the reactants, the physical form ((s), (l), (g), (aq), etc.) of the products must be specified]:
(a)    (excess) C(s) +   O2(g)  --->  

(b)    CaCO3(s)  --heat-->

(c)    CO2(g)  +  H2O(aq)  +  CaCO3(s)  --->
(d)    Si(s) +  O2(g)  --->

(e)    SiCl4(l) +   H2O(l) --->

(f)     SiCl4(l) +  LiAlH4(s)  -ether-->
(g)    SiO2(s) +  HF(g)  --->
(h)    (CH3)2SiCl2 +   H2O --->

(i)    SnCl4 +    RMgCl  --ether ->

(j)    PbO2(s) –heat( 

(j)    Li(s)  +  N2(g)  --->






(k)   H2O(l) +  NO(g)  +  NO2(g)  --->





(l)   N2H4 +   O2  --->  






(m)  NH4NO3(s)  +  C(s)  --heat-->
(n)   Ca3P2(s)  +   dilute  HCl(aq) --->




(o)   PH3(g) +    O2(g) --->





(p)   PCl3  +  H2O  --->






(q)   PCl5  +  H2O  --->




 

