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Ka values for the selected acids: 
HNO2     7.1x10-4 
CO2     (1) 4.5x10-7, (2) 4.7x10-11
H2SO4     (2) 1.0x10-2
H3AsO4     (1) 4.9x10-3, (2) 8.9x10-8, (3) 3.2x10-12

Kb values for the selected bases:
ethylamine, C2H5NH2     4.3x10-4
triethylamine, (C2H5)3N     5.2x10-4
ammonia, NH3     1.8x10-5

Ksp values for the selected compounds:
AgCl     1.8x10-10
CuI     1.3x10-12
CaSO4     4.9x10-5

Kf values for the selected complexes:
                          K1               K2               Kf
Cd(S2O3)22-     8.3x103     3.3x102     2.7x106
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PRINT NAME:_________________________________________
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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

The Periodic Table and the Information Page will not be collected. Detach them from the exam and do not turn them in.

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.

1. Basic solution has pOH < 7.                                                               True     False

1. F- is the conjugate base of fluoric acid.                                               True     False

1. Phosphoric acid is a strong acid.                                                         True    False

1. Ammonium ion is an acid.                                                                   True     False

1. pH = pKa in a buffer with equal concentrations of acid and base.      True     False

1. Base dissociation increases the solubility of an ionic compound.      True     False

1. A common ion increases the solubility of an ionic compound.           True     False

1. Chloride ion is amphoteric.                                                                 True     False

1. Anions of weak acids are weak bases.                                               True     False

1. Based on the simple solubility, AgCl is more soluble than CuI.          True     False

2. (6 pts.) Write down the formulas of 3 strong monoprotic acids (at least one of them has to be oxyacid).

          _____________          _____________          _____________

*3. (12 pts.) 0.00912 mol triethylamine, (C2H5)3N, was dissolved in water to make 300.0 mL solution.
(a) Circle the pH.

      1.52      2.43      3.57      4.89      6.07      7.55      9.00      10.12      11.57      12.48

(b) Circle the percent dissociation (in %).

     4.0         8.0         12         16         20         24         28         32         36         40

(c) After addition of 200.0 mL of water to this solution, the percent dissociation will

     increase           stay the same          decrease
4. (6 pts.) Determine if the solutions of the following salts will be acidic, basic or neutral.

(a) ethylammonium nitrite    _______________

(b) Na2SO4     _______________

(c) NH4Br     _______________

5. (8 pts.) Consider a buffer made with 0.503 mol of potassium carbonate and 0.432 mol of potassium bicarbonate in 1.50 L solution.
(a) Circle the pH of that buffer.

   9.98      10.06     10.11     10.15      10.21     10.28      10.33      10.40     10.45     10.49


(b) Circle the pH after addition of 0.060 mol of HBr. (Part (a) has to be correct to receive credit for part (b).)

   9.98      10.06     10.11     10.15      10.21     10.28      10.33      10.40     10.45     10.49    


6. (4 pts.) Which one of the following solutions will give the highest solubility of PbCl2?

     0.1 M NaCl          0.1 M HNO3          0.1 M HF          0.1 M Pb(NO3)2          pure water


7. (10 pts.) Consider the solution containing 0.250 M of Cd(S2O3)22- complex and 0.100 M of S2O32- ion. 
(a) Circle the concentration of Cd2+ ion (in M).

7.6x10-2     4.0x10-3     8.6x10-4     2.5x10-5     9.2x10-6     1.8x10-7     7.1x10-8     8.3x10-9

(b) Circle the total concentration of cadmium(II) ion (in M).

0.099      0.153      0.221      0.258      0.299      0.335     0.383     0.415     0.539     0.565


*8. (3 pts.) Which of the following acids is the weakest?

     HClO3          HClO2          HClO          HBrO3          HBrO2          HIO
9. (6 pts.)
(a) Derive the balanced equation for solubility with the base dissociation for CaSO4 (phases not required).







(b) Circle K value for the above equation. (Part (a) has to be correct to receive credit for part (b).)

        5.0x10-7     8.3x10-8     4.9x10-10     1.0x10-12     9.8x10-13     7.3x10-14     4.9x10-17


10. (6 pts.) Write down the formulas for each of the following:

(a) conjugate base of phosphoric acid     _______________

(b) conjugate base of nitric acid     _______________

(c) conjugate acid of water     _______________



*11. (5 pts.) You need to prepare 2.50 L of a KOH solution with pH = 11.18. Circle the grams of KOH needed to make that solution.

0.093       0.15       0.21       0.25       0.33       0.41       0.50       0.57       0.64       0.72


12. (4 pts.) The following substances are available: Na3AsO4, Na2HAsO4, NaH2AsO4 and H3AsO4. Which two of them can be used to make a buffer with pH =7.00? Write the formulas in the spaces provided.


                                      __________          __________
