Chapter 10/11 Sample Problems 

1. (10.51) How much energy (in kilojoules) is released when 25.0g of ethanol vapor at 93.0ºC is cooled to -10.0ºC? Ethanol has a mp=-114.5ºC, bp=78.4ºC, Hvap=38.56 kJ/mol, an Hfusion=4.60 kJ/mol. The molar heat capacity is 113 J/ (K*mol) for the liquid and 65.7 J/ (K*mol) for the vapor.

2. (10.77) Calcium metal has a density of 1.55 g/cm3 and crystallizes in a cubic unit cell with at edge length of 558.2 ppm.

a. How many Ca atoms are in one unit cell?

b. In which of the three cubic unit cells does calcium crystallize?

3. (10.102)Dichlorodifluoromethane, CCl2F2, one of the chlorofluorocarbon refrigerants responsible for destroying part of the earth’s ozone layer, has Pvap=40.0 mm Hg at ‑81.6ºC and Pvap=400 mm Hg at -43.9ºC. What is the normal boiling point of CCl2F2 (in ºC)?

4. Phase Diagram – Label the following parts of the diagrams below and explain the difference between the two phase diagrams. Sublimation Line, melting/vaporization line, triple point, critical point, Solid, Liquid, Gas, Super-critical Fluid, critical pressure, and critical temperature.
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5.  How many of each type of atom are in the unit cells below?
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6. (11.67) Lactose, C12H22O11, is a naturally occurring sugar found in mammalian milk. A 0.335M solution of lactose in water has a density of 1.0432 g/mL at 20ºC. What is the concentration of this solution in the following units?

a. Mole fraction

b. Mass percent

c. Molality

7.  (11-19) What is the freezing point (in ºC) of a solution prepared by dissolving 7.40g of MgCl2 in 110g of water? The value of Kf for water is1.86 ºC*kg/mol, and the van’t Hoff factor for MgCl2 is i=2.7.

