Possible Exam I Questions

General Chemistry: Environmental Section

1. *** Requires Phase diagram for Carbon

Use the accompanying phase diagram for carbon to answer the following questions.

a. How many triple points are in the phase diagram?

b. What phases can coexist at each triple point?

c. What happens if graphite is subjected to very high pressures at room temperature?

d. Which is more dense, graphite or diamond?

2. For each of the following pairs, predict which substance would be more soluble in water.  Provide a brief (less than 10 words) explanation for each.

a) NH3 or PH3
b) CH3CN or CH3CH3
c) CH3C=O   or CH3C=O
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     OH
              OCH3
3. A solution is prepared by mixing 1.00 mol methanol (CH3OH) and 3.00 mol propanol (CH3CH2CH2OH) at 40 C.  At 40 C the vapor pressures of pure methanol and pure propanol are 303 and 44.6 torr, respectively.  Assume the solution is ideal.

a) What is the vapor pressure above the solution?

b) What is the mole fraction of each of the components of the vapor?

c) Suppose you were to condense the vapor above this original solution into a new container.  What would be the mole fraction of each of the components of the vapor above this second solution?

4. A solution contains 3.75g of a nonvolatile pure hydrocarbon in 95g of acetone.  The boiling points of pure acetone and the solution are 55.95 C and 56.50 C, respectively.  The molal boiling-point constant of acetone is 

1.71 C kg/mol.  What is the molar mass of the hydrocarbon.

