Sample Problems – Chapter 11
1. What volume of 0.50 M BaCl2 will contain 3.0 mol of chloride ion?

2. How many mol of chloride ion, Cl–, is present in 50.0 mL of 0.200 M BaCl2? What is the concentration of chloride ion?

3. Determine the molar concentration of each ion in solution obtained by reacting 400 mL of 2.00 M HCl with 150 mL of 4.00 M NaOH.

4. Determine the molar concentration of each ion in solution obtained by reacting 100 mL of 2.0 M HBr with 200 mL of 1.5 M KOH.

5. Calculate the molarity of each type of ion remaining in solution after 20.0 mL of 6.00 M HCl is mixed with 50.0 mL of 2.00 M Ba(OH)2 and 30.0 mL of water.

6. What volume of 0.300 M H2SO4 is required to exactly neutralize 200 mL of 0.500 M NaOH?
7. Calculate the molarity of the original H3PO4 solution if 20.0 mL of H3PO4 solution is required to completely neutralize 40.0 mL of 0.0500 M Ba(OH)​2 solution.
8. How many mL of 3.000 M HCl should be added to react completely with 12.35 g NaHCO3? The reaction is HCl + NaHCO3 ( NaCl + CO2 + H2O.
9. Calculate the concentration of an HCl solution if 2.50 mL of the solution took 4.50 mL of 3.00 M NaOH to neutralize.
10. Calculate the concentration of Ba(OH)2 solution if it takes 42.00 mL of 4.000 M HCl to neutralize 31.50 mL of the base. Write a balanced chemical equation for the reaction.
11. The main component of battery acid is H2SO4. 200 mL of 3.00 M NaOH solution was required to completely neutralize 50 g sample of the battery acid. What is the percent concentration of pure sulfuric acid in the battery acid?
12. Calculate the normality of each of the following solutions:

(a) 7.88 g HNO3 per 1.00 L of solution
(b) 60.0 g NaOH per 150 mL of solution

(c) 98.0 g H3PO4 per 500 mL of solution

(d) 13.8 g Ba(OH)2 per 100 mL of solution
13. Determine the normality of an H3PO4 solution, 40.0 mL of which neutralized 120 mL of 0.531 N NaOH.
14. How many mL of 6.0 N NaOH is required to neutralize 30 mL of 4.0 N HCl?
15. What volume of 0.0224 N adipic acid solution would be used in the titration of 1.022 ml of 0.0317 N Ba(OH)2?
16. Which of the following equations represent oxidation-reduction reactions? Identify each oxidizing agent and each reducing agent.

(a) 4K + O2 ( 2K2O

(b) F2 + 2NaCl ( 2NaF + Cl2

(c) CaO + CO2 ( CaCO3
(d) Cr2O72– + 2OH– ( 2CrO42– + H2O
(e) 2H2O2 ( 2H2O + O2
17. Balance the following oxidation-reduction equations. Write oxidation and reduction half-reactions and the net ionic equation.
(a) KMnO4 + KCl + H2SO4 ( MnSO4 + K2SO4 + H2O + Cl2
(b) HNO3 + H2S ( NO + S + H2O

(c) Zn + NaNO3 + NaOH + H2O ( Na2Zn(OH)4 + NH3
(d) NaHSO4 + Al + NaOH + H2O ( Na2S + Na[Al(OH)4]
(e) CoCl2 + Na2O2 + NaOH + H2O ( Co(OH)3 + NaCl

(f) K2Cr2O7 + HCl ( CrCl3 + Cl2 + H2O + KCl



















































































































