1. You make an 0.050M aqueous solution of benzoic acid, CeHsCOOH. K;=6.5x10-.

a. Write the chemical equation describing this reaction.

b. Write the Ka expression for this acid.

c. Calculate the [H30*] and the pH of the solution (actual numbers needed)

2. 2.0 atm of a gas, NOCIz, was heated in a 2.00 L container at 800 K. At equilibrium the partial pressure of Cl,
was found to be 0.50 atm.

The balanced chemical equation is: NO(g)+ Clx(g) @®NOCIx(g)

a. What is the partial pressure of the NO(g) at equilibrium?

b. Show the setup of the problem that you would use to calculate K,. Fill in all variables, but you do not need to

calculate the final answer.

c. Calculate the value of K. for the reaction. Show the set up of the problem with all variables filled in.
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3. Bleach has a pH of 11.5.

a. What is the [H30*]? Include the correct number of significant figures in your answer.
b1. What is the [OH-] ?
b2. What is the pOH?
c. Is this liquid:
a.Acidic
b. More or less neutral

c. Basic
d. Can't tell directly from the pH

4. For the following salt: PbCl.

a. What is the weak acid or weak base produced when the salt hydrolyzes?

b. Is the solution acidic, basic, neutral or you can't tell? Briefly explain.

c. Write the chemical equation for the anion hydrolysis.
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5. At 700 K, the reaction 2S02(g) + O2(g) == 2S0s(g) has the equilibrium constant K. =4.3 x 106 , and the
following concentrations are present at the start of the reaction:
[SO2] = 0.10 M; [SOs] = 10. M; [O2] = 0.10 M.

a. Write the equilibrium constant expression for this reaction.

b. According to Le Chatelier's principle, give 2 ways to shift the equilibrium toward products for this reaction.

c. Calculate the equilibrium concentrations of the reactants in terms of x. You do not need to solve the algebra.
Leave your answer in terms of x.

6. Forthereaction:  CuO(s) + Hz(g) = H20(g) + Cu(s) Kp=0.25 at 200°C

a. Write the equilibrium constant expression.

b. Calculate Kc for the reaction.

c. A mass of CuO(s) is placed in a flask of H2(g) at a pressure of 2.0atm and allowed to achieve equilibrium at
200°C. What is the pressure of the hydrogen at equilibrium?
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7. For a 0.50 M solution of malonic acid (H2C3H204).
[For malonic acid, Kat = 1.4 x 1073, Kaz = 2.0 x 1078 ]

a. Calculate the pH of the solution.

b. Write the K, expression for Ka,

c. How important is Ka2 to the calculation of pH? Explain briefly.

8. Reaction 1. H2C204(aq) €>C204*(aq) + 2H*(aq), Kc= 0.40
Reaction 2. H2C204(aq) € HC204(aq) + H*(aq), Kc=6.00

a. Calculate the equilibrium constant for the reaction: HC.O4(aq) € C204*(aq) + H*(aq).

b. Calculate the equilibrium constant for the reaction: 2HC.04 (aq) €>2C.04*(aq) + 2H*(aq)

c1. Calculate the reaction quotient for Reaction 1 if all components are at a concentration of 1.5M.

c2. Will the reaction to toward products, toward reactants or not shift at all based on the initial concentrations of
the components.
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1. You make an 0.050M aqueous solution of benzoic acid, CeHsCOOH. Ks=6.5x10°.

a. Write the chemical equation describing this reaction.
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b. Write the Ka expression for this acid.
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¢. Calculate the [H30"] and the pH of the solution (actual numbers needed)
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2. 2.0 atm of a gas, NOClz, was heated in a 2.00 L container at 800 K. At equilibrium the partial pressure of Cl.
was found to be 0.50 atm. < ”Pw&?

n £
The balanced chemical equation is: NO(g)+ Cla(g) @NOCI2(g) (PW\)C HA

a. What is the partial pressure of the NO(g) at equilibrium?
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b. Show the setup of the problem that you would use to calculate Kp. Fill in all variables, but you do not need to
calculate the final answer.
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c. Calculate the value of K. for the reaction. Show the set up of the problem with all variables filled in.
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3. Bleach has a pH of 11.5.

a. What is the [Hs0*]? Include the correct number of significant figures in your answer.
1" = avapT M
b1. What is the [OH-] ?
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b2. What is the pOH?
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c. Is this liquid:
a.Acidic
b. More or less neutral
¢. Basic

_Can't tell directly from the pH
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b. Is the solution acidic, basic, neutral or you can't tell? Briefly explain.

¢. Write the chemical equation for the anion hydrolysis.
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5. At 700 K, the reaction 2502(g) + O2(g) == 2S0s(g) has the equilibrium constant K. = 4.3 x 10°, and the
following concentrations are present at the start of the reaction:
[SO2] = 0.10 M; [SO3] = 10. M; [02] = 0.10 M.

a. Write the equilibrium constant expression for this reaction.
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b. According to Le Chatelier's principle, give 2 ways to shift the equilibrium toward products for this reaction.
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¢. Calculate the equilibrium concentrations of the reactants in terms of x. You do not need to solve the algebra.
Leave your answer in terms of x. y
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6. Forthereaction: CuO(s) + Ha(g) = H20(g) + Cu(s) Kp=0.25 at 200°C + 47315
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¢. Amass of CuQO(s) is placed in a flask of »(g) at a pressure of 2.0atm and allowed to achieve equilibrium at
200°C. What is the pressure of the hydrogen at equilibrium?
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. For a 0.50 M solution of malonic acid (H2C3H204).
[For malonic acid, Ka1 = 1.4 x 1073, Kaz = 2.0 x 107%]
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¢. How important is Kaz to the calculation of pH? Explain briefly. g’;/
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Reaction 1. H2C204(aq) €>C204%(aq) + 2H*(aq),
Kc=6.00

Reaction 2. H2C204(aq) €HC204(aq) + H*(aq),

a. Calculate the equilibrium constant for the reaction: HC204(aq) € C204%(aq) + H*(aq)
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b. Calculate the equnhbnum constant for the reactlon 2HC204(aq) €2C204*(aq) + 2H*(aq)
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c1. Calculate the reaction quotient for Reaction 1 if all components are at a concentration of 1.5M.
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c2. Will the reaction to toward products, toward reactants or not shift at all based on the initial concentrations of
the components. - '
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