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Enthalpies of formation for selected substances (kJ/mol):
CS2(g)   116.94;   CS2(l)   89.70;   CO2(g)   -393.52;   CO2(aq)   -413.80;                SO2(g)   -296.84;   SO2(aq)   -322.98

Entropies for selected substances (J/K•mol):
CS2(g)    237.98 ;   CS2(l)   151.34;   CO2(g)   213.80 ;   CO2(aq)   117.6 ;                
SO2(g)   248.21 ;   SO2(aq)   161.9;   O2(g)   205.15

Free energies of formation for selected substances (kJ/mol):
HBr(g)   -53.51;   H2Se   15.9
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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 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.

(a) Cell placed in hypotonic solution is going to shrink.                           True     False

(b) Vaporization of any liquid has positive entropy.                                  True     False

(c) All endothermic reactions are spontaneous.                                      True      False

(d) Forbidden reactions are endergonic.                                                 True      False

(e) Temperature has no effect on ΔG.                                                    True      False

(f) At equilibrium, K = Q.                                                                          True     False

(g) Every collision produces a molecule of a product.                              True     False

(h) Faster reaction will have a longer half-life.                                        True      False

(i) Every bimolecular reaction will be second order.                               True     False

(j) So for standard elemental forms is zero.                                             True     False

*2. (12 pts.) Consider the following reaction:   CS2(g) + 3 O2(g) ↔ CO2(g) + 2 SO2(g).
(a) Circle ΔHo in kJ.

          -937.18          -992.57          -1014.14          -1052.51          -1104.14  

        -1153.19          -1251.23          -1300.89          -1321.73         -1378.59

(b) Circle ΔSo in J/K.

        -114.32          -123.41          -124.31          -132.14          -134.12 

        -143.21          -151.32          -158.16          -163.14          -231.41

(c) Circle ΔGo in kJ. Both (a) and (b) have to be correct to receive credit for (c).

-1016.44          -1030.59          -1061.44          -1075.93          -1081.32

           -1095.79          -1115.89          -1130.85          -1146.75          -1159.79
*3. (8 pts.) Circle the substance with the largest So for each (a) and (b).

(a)      O2(g)          F2(g)         Br2(g)          Br2(l)

(b)      N2(g)          NF3(g)          PF3(g)          PF5(g)

4. (8 pts.) Consider the following reaction at 25.00 oC : H2(g) + Br2(l) ↔ 2 HBr(g).
Circle ΔG in kJ for the following conditions: 0.525 atm H2(g), 5.33 mol Br2(l), 1.87 atm HBr(g).

-101.07          -102.32          -104.70          -107.02          -110.17     

-111.72          -112.53          -115.41          -123.43          -132.02


Is this process spontaneous at those conditions?

yes               no

*5. (6 pts.) Circle K at 25.00 oC for the reaction H2(g) + Se(s) ↔ H2Se(g).

0.00164     0.00461    0.00641     0.0164     0.0461     0.0641     0.164     0.461     0.641


6. (10 pts.) Consider the reaction: 2 NO2(g) + Cl2(g) ↔ 2 ClNO2 
with the rate law: rate = k[Cl2][NO2]2.

(a) The overall reaction order is      0     1     2     3     4     5

(b) The order in Cl2 is     0     1     2     3     4     5

(c) The order in NO2 is     0     1     2     3     4     5

(d) When concentration of Cl2 doubles, total rate

        halves     does not change    doubles     triples     quadruples

(e) When concentration of NO2 doubles, total rate

       halves     does not change    doubles     triples     quadruples
7. (12 pts.) The reaction: C2H5Cl(g) ↔ C2H4(g) + HCl(g) is the first order in C2H5Cl with
 k = 4.7 s-1 at 960. K.

(a) Circle the rate of this reaction in mol/L/s, if [C2H5Cl]0 = 0.089 mol/L.

0.019     0.025     0.089     0.19     0.25     0.33     0.42     0.52     0.59     0.89


(b) Circle the half-life in s.

0.075      0.15      0.32      0.43      0.51      0.89      1.7      2.3      4.7      6.8


(c) Circle the amount of the reactant used in mol/L after 0.30 s.

         0.011     0.022     0.033     0.041     0.056     0.067     0.089     0.095     0.10     0.13


8. (6 pts.) For each of the following reactions indicate, if it’s an elementary step or the overall reaction.

(a) H2(g) + ½ O2(g) ↔ H2O(g)          elementary          overall          could be either 

(b) CO(g) + NO2(g) ↔ CO2(g) + NO(g)     elementary     overall     could be either

(c) 2 NO(g) + 2 Cl2(g) ↔ 2 Cl2O(g) + N2(g)     elementary     overall     could be either

9. (8 pts.) Consider the following substances:

Ar(g)        H+(aq)        I2(g)        Cl-(aq)        Br2(s)        H2(g)

(a) For which of them ΔGfo = 0 ? ________________________________

(b) For which of them So = 0 ? __________________________________
