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


Kf values (oC/m) and freezing points (oC) for selected substances:
               H2O            C2H5OH                    
fp            0.00              -114.0                         
Kf                  1.86                1.99                  
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Circle your recitation section:

202-07 W 8:00-8:50 am, CB 329          202-08 F 1:00-1:50 pm, CB LL16

202-09 T 9:00-9:50 am, NS 110           202-10 W 9:00-9:50 am, DA 103

202-11 Th 9:00-9:50 am, CB 329         202-21 F 12:00-12:50 pm, CB 329
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Write or mark your answer clearly. If I cannot read or understand your answer, I may not be able to grade it.

Use your time wisely and do not procrastinate. 

Write your last name on the top of each page in the space provided. That will help to find your work, if the pages get separated by accident.

Questions marked with * come directly from the assigned homework. Other questions may also contain the elements of the homework problems.
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1. (30 pts.) Indicate, whether each of the following statements is true or false.

1. Sublimation involves increase in entropy.                                           True     False

1. Stronger intermolecular forces will give higher EVP.                          True     False

1. Colligative properties depend on the identity of a solute.                  True      False

1. Dipole-dipole is a stronger intermolecular force than dispersion.      True      False

1. Hydrocarbons are considered nonpolar.                                            True      False

1. Water exhibits capillary action due to the strong cohesion forces with the material of the capillary tube.
                                                                                                                       True     False

1. Ion-dipole is the strongest possible IF in water solutions.                  True     False

1. The enthalpy of hydration is equal to the enthalpy of solution for gas solutes.

                                                                                                           True      False

1. Solubility of a liquid solute will always decrease with temperature.    True     False

1. Freezing point depression depends on the molarity.                          True     False

2. (9 pts.) Answer the questions, based on the following phase diagram:

[image: ](a) What is point D? ___________________

(b) What phase is present at nr 1? _________

(c) What phases exist at equilibrium at point

 C? ______________________________





3. (6 pts.) 1.0000 g of liquid ethylene glycol (C2H6O2) has been placed in 3.00 L closed container at 20. oC .  After the equilibrium with the gas has been established, there was 0.9615 g of liquid left. Circle EVP (in Torr).

0.539       1.25       2.15       3.18       3.75       4.15       4.58       5.23       6.05       7.01




4. (6 pts.) How many grams of carbon monoxide can dissolve in 1.00 L of water, if the pressure of this gas over the water solution is 5.33 atm?

0.10        0.15        0.28        0.35        0.53        0.62        0.78        0.84        1.0        1.5




5. (4 pts.) Cadmium(II) chloride forms fcc lattice of chloride ions.

(a) How many anions are present in the unit cell?

          1          2           3           4          5          6          7           8          9          10

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

          1          2           3           4          5          6          7           8          9          10


*6. (5 pts.) For C6H6(l), ΔHohydr = -31.8 kJ and ΔHosoln = 2.1 kJ. Circle ΔHovap(in kJ).

   -33.9      -31.8      -29.8     -15.3      -2.1      2.1      15.3      29.8      31.8      33.9 



*7. (6 pts.) Which one of the following compounds is the most favored by entropy for dissolving in water?

CH4(g)          CH3F(g)          CH3CH2CH2CH3(g)          CH3OH(l)          C4H9OH(l)


*8. (4 pts.) Which of the following compounds is amphiphilic?

          C3H8                   N2H4                    C6H13OH 


9. (10 pts.) The allowed limit of chlorine (as Cl2) in tap water is 4.0 ppm (density of 1.0 kg/L).

(a) Circle the molarity of chlorine in tap water (in M or mol/L).

1.2x10-6   4.3x10-6   5.6x10-6   3.4x10-5   5.6x10-5   6.7x10-5   1.2x10-4   5.1x10-4  6.5x10-4



(b) An average person consumes about 2 cups of tap water every day, which amounts to 180. L each year. How many grams of chlorine are ingested by an average person per year?

0.12       0.22       0.31       0.40       0.45       0.72       0.83       0.90       1.0       1.1



10. (8 pts.) Fill the gaps in the following statements and equations.

(a) The phase transition from gas to solid is called _______________

(b) The strongest possible intermolecular force in mixtures is __________________

(c) For ionic solutes dissolving in water __________ + ΔHhydr = ΔHsoln.

(d) _________ = -ΔHcond


11. (12 pts.) Consider the following compounds: HF, H2S, C2H4, BCl3, CF4.

(a) Which of them has/have hydrogen bonding? ___________________

(b) Which of them has/have dipole-dipole? ___________________

(c) Which of them form/forms dipole-induced dipole with water? ________________
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