Chemical Equilibrium Chapter Assignment

1. At a certain temperature, Kc = 4.0 for the following reaction. 

2HF(g) ( H2(g) + F2(g)
A 1.0 L reaction vessel contained 0.045 mol of F​2(g) at equilibrium. What was the initial amount of HF in the reaction vessel?

2. Hydrogen sulfide is a poisonous gas with a characteristic, offensive odour. It dissociates at 1400oC, with Cc equal to 2.4 x 10-4.



H2S(g) ( 2H2(g) + S2(g)
4.0 mol of H2S is placed in a 3.0 L container. What is the equilibrium concentration of H2(g) at 1400oC?

3. Using the following reaction, predict which direction the reaction will shift based on each of the below changes.


2NO(g) + 2H2(g) ( N(g) + 2H​2O(g) + 29 kJ

a) reducing [H2]

b) increasing the total pressure

c) adding argon gas

d) increasing the temperature

e) using a catalyst

4. Identify the conjugate acid-base pairs in each reaction.

a) H2S(aq) + NH3(aq) ( NH4+(aq) + HS-(aq)
b) H2SO4(aq) + H2O(l) ( H3O+(aq) + HSO4-(aq)
5.  Calculate the concentration of hydronium ions in 18.6 mL of 2.60 mol/L HClO4(aq) added to 24.8 mL of 1.92 mol/L NaOH(aq).

6. Phenol, C6H5OH, is used as a disinfectant. An aqueous solution of phenol was found to have a pH of 4.72. Is phenol acidic, neutral, or basic? Calculate [H3O+], [OH-], and pOH of the solution.

7. Calculate the pH of a sample of vinegar, CH3COOH, Ka = 1.8 x 10-5, that contains 0.83 mol/L acetic acid. What is the percent dissociation of the vinegar?

8. Morphine, C17H19NO3, is a naturally occurring base that is used to control pain. A 4.5 x 10-3 mol/L. Calculate Kb for morphine.

9. 50.0 mL of 0.10 mol/L hydrobromic acid is titrated with 0.10 mol/L aqueous ammonia. Determine the pH at equivalence.
10. A buffer solution is prepared by dissolving 1.80 g of benzoic acid, C6H5COOH, and 1.95 g of sodium benzoate, NaC6H5COO, in 800 mL of water. Calculate the pH of the buffer solution.
