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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) Reactions are generally faster when the activation energy is greater.   

                                                                                                            True     False

(b) For every endothermic step, Ea,fwd > Ea,rev.                                         True     False

(c) If Q > K, the reaction will proceed to the left to reach equilibrium.       True    False

(d) When you add 2 chemical reactions, you add their K values.            True     False

(e) The equilibrium constant will always increase at the higher temperature.

                                                                                                            True     False

(f) When pH is increasing, pOH is decreasing.                                       True     False

(g) Hydrofluoric acid is a strong acid.                                                       True     False

(h) Water acts as an acid in the presence of ammonia.                           True     False

(i) A conjugate base of water is a hydroxide ion.                                    True     False

(j) Water is the only amphoteric molecule.                                              True     False

2. (7 pts.) Consider the following 2-step process:

O3(g) + Cl(g) → O2(g) + ClO(g)

ClO(g) + O(g) → O2(g) + Cl(g)

(a) Write down the overall reaction. ______________________________

(b) Identify the intermediate(s). _____________

(c) Identify the catalyst. _____________


*3. (4 pts.) Consider the reactions with their respective equilibrium constants:

I2(s) ↔ I2(g)     K1 = 4.11x10-4

I2(s) ↔ I2(aq)     K2 = 1.31x10-3

Circle K for the reaction:     I2(g) ↔ I2(aq).

0.334       1.01       1.72       1.83       2.69       2.91       3.14       3.19       4.22       5.38


4. (8 pts.) Consider the reaction:    Br2(l) + Cl2(g) ↔ 2 BrCl(g), K = 2.2.
The reaction starts with 1.00 atm of Cl2(g) and the excess amount of Br2(l).

(a) Circle the equilibrium pressure of BrCl(g).

      0.48      0.52      0.64      0.72      0.85      0.96      1.00      1.04      1.56      2.20

(b) Circle the equilibrium pressure of Cl2(g).

      0.48      0.52      0.64      0.72      0.85      0.96      1.00      1.04      1.56      2.20


5. (8 pts.) Consider the reaction:   Cl2O(g) + 2 HCl(g) ↔ H2O(g) + 2 Cl2(g), ΔHo = -138.21 kJ. Will the following changes cause the equilibrium shift to the right, to the left or there will be no effect?

(a) Decrease the volume                 to the right          no effect          to the left

(b) Increase the temperature           to the right          no effect          to the left

(c) Decrease Cl2(g) pressure          to the right          no effect          to the left

(d) Increase HCl(g) pressure          to the right          no effect          to the left

6. (6 pts.) Write down the formula for each of the following:

(a) The conjugate base of perchloric acid __________

(b) The conjugate acid of ammonia __________

(c) The conjugate acid of fluoride __________

7. (6 pts.) 0.518 g of nitric acid has been added to water to form 600. ml solution. Circle pOH of this solution.

1.01       1.86       3.54       5.38       6.74       7.26       8.62       10.46       12.14       12.99


*8. (5 pts.) Human body temperature is 37 oC, which will cause the reactions to go faster than at 25 oC. Circle the ratio of the rate constants for the reaction at those temperatures with the activation energy of 63 kJ (requested ratio: rate constant at 37 oC/rate constant at 25 oC).

1.1         1.5         1.9           2.3         2.7         3.1         3.5         3.9         4.3         4.7


*9. (10 pts.) A 150. ml solution is prepared using 0.0198 mol of butyric acid, C3H7CO2H. 

(a) Circle pH at equilibrium.

       0.87       1.33       1.82       2.51       2.85       3.13       3.48       4.10       4.58       5.13

(b) Circle percent dissociation.

        0.90        1.1        1.4        1.8        2.0         2.2        2.7        3.1        3.4        3.7


*10. (6 pts.) Circle the substance(s), which is/are amphoteric.

sulfide ion      water      chloride ion      hydrogen oxalate ion      dihydrogen arsenate ion


*11. (4 pts.) Consider the reaction:      PbO(s) + 2 H+(aq) ↔ Pb2+(aq) + H2O(l). 
The following amounts were measured at equilibrium: 1.42 g PbO(s), 0.0104 M H+(aq), 0.0340 M Pb2+(aq), 15.0 g H2O(l). Circle K value.

111        237        281        314        385        475        491        512        638        734


12. (6 pts.) Circle all strong acids.

HClO4          HF          H2SO3          HNO3          HCl          HIO
