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EVP for water:
T(oC):            50.       40.      30.       25.       20.       10.        0.         -10.      -15.       -20.    
EVP (Torr):  92.6     55.4    31.8     23.8     17.5     9.21     4.59     1.95      1.24      0.78

 for various gases (M/atm):
He     0.00038;     O2     0.0013;     C3H8     0.0015;     CO     0.0010;     CO2     0.034

Enthalpies of formation for selected substances (kJ/mol):
H2O(l)   -285.83;   H2O(g)   -241.83;   OH-(aq)   -229.99;   H2O2(aq)   -191.17
CH3OH(l)   -238.66; CH3OH(g)   -200.66; CH3OH(aq)   -245.93

Kf values (oC/m) and freezing points (oC) for selected substances:
               H2O          C6H6          C6H12            
fp            0.00          5.49           6.59              
Kf                  1.86          5.07           20.8       

Kb values (oC/m) and boiling points (oC) for selected substances:
               H2O          C6H6          C6H12          
bp          100.00         80.1          80.74              
Kb                  0.512         2.53            2.79         
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1. (30 pts.) Indicate, whether each of the following statements is true or false.

(a) Freezing is endothermic.                                                                    True     False

(b) EVP does not change with temperature.                                            True     False

(c) On a phase diagram, solid, liquid and gas are in equilibrium at the triple point.  
 
                                                                                                           True      False

(d) Nonpolar molecules cannot do hydrogen bonding                            True      False

(e) sc unit cell is not common for ionic lattices.                                       True      False

(f) Dissolving of gases in water is opposed by entropy.                          True     False

(g) K+ ion is expected to have higher charge density than Na+.               True     False

(h) If dissolving of a solute is endothermic, then more solute will dissolve at higher temperature.
                                                                                                           True      False

(i) Molality does not change with temperature.                                       True     False

(j) 0.1 m solution of glucose in water will cause the same boiling point elevation as 0.1 m solution of glucose in methanol.
                                                                                                                       True     False

2. (8 pts.)
(a) From the given heats of formation calculate ΔHovap for water at 25 oC. Circle the correct answer (in kJ).

      11.84     17.00     38.82     44.00     45.05     50.66     54.00     55.84     71.00    94.66



(b) How many kJ are required to vaporize 8.22 g of water at 25 oC ? (In order to receive the credit for part (b), part (a) has to be correct.)

       7.03      18.5      20.1      33.9      44.0      49.4      53.1      67.9      81.6      96.5
*3. (5 pts.) On a cold winter day (-10.oC), the relative humidity outside is 71 %. If that air came indoors and warmed up to 20.oC at constant pressure, what would be its relative humidity (in %)?

1.5          2.5          4.4         5.8          7.9          15          17          30          45          71



4. (12 pts.) (a) List all intermolecular forces, which operate in each of the following pure
           substances.

	C2H6 ____________________________________________________________

	H2S _____________________________________________________________

	NH3 ____________________________________________________________

      (b) Now, list all intermolecular forces, which operate in the water solution between
           water and each of the following solutes.

	C2H6 ____________________________________________________________

	H2S _____________________________________________________________

	NH3 ____________________________________________________________

*5. (4 pts.) Potassium oxide forms a fcc lattice of oxide ions.
       (a) How many anions are present in this unit cell?

            1          2          3          4          5          6          7          8          9          10

       (b) How many cations are present in this unit cell?

            1          2          3          4          5          6          7          8          9          10

*6. (5 pts.) Circle the compound, which is going to have the most negative enthalpy of hydration.

      NaCl                   KBr                   MgO                   CaS                   BaO

7. (6 pts.) Pressure of CO2 in a gas space in a bottle of carbonated drink at 25 oC  is 3.0 atm. Circle, how many grams are present in 2.0 L of this drink .

    0.10        0.25        1.0        2.2        3.4        4.5        8.0        9.0        18        20


8. (10 pts.) Consider the following compounds, all liquids.

C5H12       C2H5OH       C3H5(OH)3       CH2Cl2      C4H9OH

(a) Which of them are/is miscible with water? _______________________________

(b) Which of them are/is soluble, but not miscible? ___________________________

(c) Which of them are/is insoluble in water? ________________________________

*9. (10 pts.) 3.87 g of urea, (NH2)2CO, was dissolved in 100. g of water.
         (a) Circle the molality of urea in this solution.

0.0387    0.430     0.546     0.620     0.644     0.656     1.06     1.39     2.15     2.33


         (b) Circle the freezing point depression for water. (In order to receive the credit for
              part (b), part (a) has to be correct.)
  
          0.166      0.330     1.20      1.44      1.86      2.49      3.27      3.54      4.24      4.80


10. (10 pts.) Match the substance on the right with the chemical type of solid on the left. There can be no matches, 1 match or more than 1 match for each chemical type.

He                                                                               
                                                                                   ionic network compound
C(diamond)                                                               
                                                                                   metallic network compound
Fe                                                                               
                                                                                   molecular compound
NaCl                                                                           
                                                                                   covalent network compound
SiO2
