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Answer each question in the space provided. Clearly mark your final answer. Show
all work for full credit.

1. (12 pts) A 100.0 mL solution of 0.15 M HCl is titrated with 0.25 M NaOH. What
is the pH of the solution after 10.0 mL of the strong base has been added?
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2. (10 pts) In lecture, the equilibrium reaction N,O4 <> 2NO, was demonstrated.
The equilibrium concentrations of reactant and product at room temperature
produced a light brown color in the reaction chamber. Would you expect the
equilibrium concentrations to change if a catalyst were added to the reaction
chamber? Briefly justify your answer.
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3. (12 pts) Clearly indicate whether each of the following statements is true or false
regarding the equilibrium condition for the reaction:

PCls(g) <> PCls(g) + Cly(g)

a. The [CL,] will not appear in the equilibrium expression, since Cl, is
normally a gas at STP.

If the equilibrium shifts left when the temperature is increase, the reaction
as written is exothermic.

Addition of Cl, will cause the equilibrium to shift left.

The equilibrium constant K, will have units of atm.
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4. (12 pts) Determine the percent ionization of a 0.250 M solution of hypochlorous
acid (HCIO, K, =3.0x 107). Clearly state any assumptions you make in your
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5. (10 pts) For the equilibrium reaction:

250s(g) <> 2S0x(g) + O2(2)
K. =0.0043 at 25° C. Determine K, for this reaction under the same conditions.
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6. (1 Consider the following statements regarding the kinetic aspects of the

equilibrium process. Clearly state whether each statement is true or false.
¥ a. The forward and backward reaction rates are zero at equilibrium.

T b. The equilibrium constant is the ratio of the forward and backward reaction
rate constants.

F ¢. Areaction with Q > K will favor the forward reaction until equilibrium is
established.

F d. Equilibrium reactions are spontaneous processes.
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7. (10 pts) The accompanying graph shows the titration curves for two monoprotic
acids. ‘

a. Which curve is that of a strong acid?
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8. (12 pts) What is the pH of a buffer solution prepared from 0.16 M hypoiodious
acid (HIO, K, = 2.3 x 10™"!) and 0.06 M sodium hypoiodate (NalO).
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9. (10 pts) The energy profile for a hypothetical reaction is given below.

Predict whether the equilibrium constant for the
process is greater than 1 or less than 1, and
briefly justify your answer.
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