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. (45 points) Short Answers

1. (4 pts) Write the K,, for the following unbalanced reaction.

Ss () F2(2) <8 SFs(g)

2. (2 pts) K¢ must be (Circle one: less than, equal to@one in order to favor product formation.

3. (2 pts) If Q is greater than K, the concentrations of the reactants must (Circle c»ne:@ecrease) in

order for the system to reach equilibrium.

4. (9 pts) Indicate, by circling the correct answer, the effect of the following changes on the position of the
equilibrium; that is, state which way the equilibrium will shift (left, no change, or right).

Sn(s) + 2 H,0 (g) «> Sn0; (s) +2 H, (g) AH = - 97 kJ/mol

a. Addition of more SnO; (s) ( left,cno m,) right )
b. Increasing the volume of the container ( left, right )
c. Cooling the reaction ( left, no change, 6@
5. (4 points) The conjugate base of HSO4 is go‘il~ and the conjugate acid of HSOy  is Hig O“’l

6. (6 points)
a. HOCN (pK, = 3.46)

e following, circle the stronger acid in each row.
VS. HCN (pK,=9.40)
VS. H;PO,

7. (4 points) Circle the weak acid(s) and underline the weak base(s) of the following list.

KOH (CH;3);NH" NaCN HNO;

8. (4 points) In the following reaction, circle the Lewis acid and put a box around the Lewis base.

@+ ASC13 - F3B-ASC13

9. (4 points) What is the [OH'] of a Mg(OH); solution, if the solution has a pH of 9.51? 3. 2% O’g

pOH = H-pH =4 44 [OH]
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10. (10 points) Complete the following table.

Fhemical lons immediately Reaction of each ion, if any, with H,O (Write NR if no
Formula | formed when dissolved reaction)
| in HzO .
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11. (9 points) Indicate by circling the correct answer if a 0.10 M solution is acidic, basic, or neutral.

a. NaSO, ( acidic, basic )

b.  Al(ClO4); ( {aci neutral, basic )

¢. NH,CN ( acidic, neutral,

K, for NHs = 5.6x107"°
K, for CN” =2.5x10"

II. (55 points) Calculations. Show clear, complete setup for full credit.

12. (11 points) A quantity of 2.75 g of N,O4 was placed in an evacuated 1.50 L flask. At equilibrium, the flask
contained some amount of N,O4 and 2.11 g NOx.

N204 (g) 2 NOz (g)

Calculate K, for this process
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13. (12 points) A chemical engineer is trying to convert “useless” CO, into the chemically important compound
CQO via the following process.
CO2(g) + Ha(g) <> CO(g) + H20(g)

An experiment was performed in a 2.00 L flask at 686°C, and the equilibrium concentrations were found to
be [CO,] = 0.086 M, [H,] =0.086 M, [H,O0] = 0.040 M, and [CO] = 0.096 M.

a) Calculate K, for this process at 720°C.
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14. (8 points) Determine the pH of a 0.23 M solution of benzoic acid C¢HsCO,H (K, = 6.46 x10-9).
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15. (11 points) Calculate the pH of the solution that is formed when 0.54 g potassium benzoate (CeHsCO:2K)
is dissolved in enough water to make 225 mL of solution.
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