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Review Questions
1. What three properties do acids and bases have in common.

2. Is the following an operational definition or a conceptual definition? Explain. “Organic compounds are substances that contain the element carbon.”

3. What does it mean when it is said that acids and bases are electrolytes? 

4. Write equations to show how each of the following substances behaves like an Arrhenius acid when added to water: a) HClO4 and b) HNO3.

5. Write equations to show how each of the following substances behaves like an Arrhenius base when added to water: a) LiOH and b) KOH

6. What does it mean when it is said that that acids neutralize bases and bases neutralize acids? 

7. Write an equation to show the Bronsted-Lowry acid HOCl(aq) reacting with the Bronsted-Lowry base CO32-(aq).

8. Identify the two conjugate acid-base pairs in each of the following:
a) H2PO4-(aq) + HSO4-(aq) ( H3PO4(aq) + SO42-(aq)
b) HI(aq) + CN-(aq) ( HCN(aq) + I-(aq)

9. Identify the Bronsted-Lowry acid and base in each of the following reactions and explain:
a) HCO3-(aq) + OH-(aq) ( CO32-(aq) + H2O(l)
b) CH3COOH(aq) + H2O(l) ( H3O+(aq) + CH3COO-(aq)

10. Write the equation for the reaction between the Bronsted-Lowry acid, HNO3(aq) and the Bronsted-Lowry base, NH3(g).

11. Write the equation for the reaction between the Bronsted-Lowry acid, H2SO4(aq) and the Bronsted-Lowry base, CO32-(aq).

12. In the following reaction, explain why NH3(l) is considered an amphoteric substance?
     NH3(l) + NH3(l) ( NH4+(l) + NH2-(l)

13. Why was the Arrhenius acid-base theory replaced by the Bronsted-Lowry acid-base theory?

14. Is NO2(g) an acid anhydride or a basic anhydride? 

15. Explain. a) What is the acid anhydride of H2SO4(aq)?
b) What is the basic anhydride of Ca(OH)2(aq)?

16. Is HOCl(aq) a polyprotic acid? Explain.

17. Write equations to show the two steps involved when the diprotic acid H2CO3(aq) donates two protons.

18. 4. Write an equation to show the formation of hydroxide ions when the dibasic base Ba(OH)2(s) is added to water.

19. For the acid-base neutralization reaction of sulfuric acid, H2SO4(aq), and potassium hydroxide, KOH(aq), write the balanced:
a) complete chemical equation
b) ionic equation
c) net ionic equation

20. For the acid-base neutralization reaction of perchloric acid, HClO4(aq), and magnesium hydroxide, Mg(OH)2(aq), write the balanced:
a) complete equation
b) ionic equation
c) net ionic equation

21. How is the [H3O+] related to the [OH-] in aqueous solutions?

22. Calculate [H3O+] and [OH-] for a solution with a pH of 8.5.

23. Calculate [H3O+] and [OH-] for a nitric acid solution having a pH of 2.5.

24. Calculate [H3O+] and [OH-] for a sodium hydroxide solution having a pH of 12.5.

25. Why are strong acids better conductors of electricity than weak acids?

26. Two acids of equal concentration have their pH measured. One has a pH of 3.5 and the other a pH of 1.0. Which is the stronger acid?

27. Why should stronger acids react faster than weaker acids of the same concentration?

28. What determines the strength of an acid?

29. Would you predict many ions present in a solution of ethanoic acid? Explain.

30. Explain Ka.

31. A solution of a weak acid, HA, is made up to be 0.13 M. Measurements show that at equilibrium the [H3O+] is 2.5 X 10-5.

a) Calculate the value of Ka.

b) Calculate the percent ionization of HA.

32. A 0.100 M solution of CH3COOH, acetic acid, is found to contain 0.001354 M of    H3O+. 

a. Calculate Ka.  

b. Calculate the percent ionization of CH3COOH.

33. Calculate the ionization constant, Ka, for formic acid, HCO2H, which ionizes 4.2% in a 0.10 M solution.

34. The value of Ka for hypochlorous acid, HOCl(aq), is 2.9 X 10-8 at 25(C.

a) Calculate the [H3O+] in a 0.12 M solution of HOCl.

b) Calculate the percent ionization of the HOCl.

35. A solution of hydrocyanic acid, HCN(aq), has a Ka value of 6.2 X 10-10.

a) Calculate the [H3O+] and the [CN-] in a 0.15 M solution of HCN.

b) Calculate the percent ionization of the HCN.

36. A certain hypothetical base, HB(aq), was found to have a [OH-] of 3.6 X 10-6 M in a 0.15 M solution of HB.

a) Calculate the ionization constant, Kb, for HB.

b) Calculate [H2B+].

c) Calculate the percent ionization of this solution of HB.

37. The ionization constant, Kb, of the weak base, SO32-(aq) is 1.6 X 10-7. 

a) Calculate the [OH-] of a 0.23 M solution of SO32-(aq).

b) Calculate the percent ionization of SO32-(aq).

38. Calculate Kb for the following ions:
 a) HCOO-(aq)  b) HCO3-(aq)    c) PO43-(aq)

39. Calculate [H3O+] and [OH-] in 0.15 M HNO3(aq).

40. Calculate [H3O+] and [OH-] in 0.30 M LiOH(aq).

41. Calculate [H3O+] and [OH-] in 0.20 M H2CO3(aq).

42. Calculate [H3O+] and [OH-] in 0.17 M aniline, C6H5NH2, which has a Kb of 3.8 X 10-10.

43. Calculate the pH of 0.17 M HClO4(aq).

44. Calculate the pH of 0.12 M KOH(aq).

45. Calculate the pH of 0.15 M HOCl(aq), which has a Ka of 2.9 X 10-8.

46. Calculate the pH of 0.20 M NH3(aq), which has a Kb of 1.7 X 10-5.

47. Calculate the pH of  0.12 M HCl(aq).

 

48. Calculate the pH of the solution that results when 46.85 mL of 0.15 M H2SO4(aq) is mixed with 60.00 mL of 0.18 M LiOH(aq).

49. Calculate the pH of the solution that results when 35.00 mL of 0.25 M RbOH(aq) is mixed with 80.00 mL of 0.23 M HClO4(aq).

50. Calculate the pH of the solution that results when 38.65 mL of 0.35 M H2CO3(aq) is mixed with 30.00 mL of 0.32 M Al(OH)3(aq).

51. In an acid-base titration, 25.00 mL of sulfuric acid, H2SO4, were completely neutralized by 32.75 mL of 0.140 M calcium hydroxide, Ca(OH)2. Calculate the concentration of the sulfuric acid.

52. In an acid-base titration 20.00 mL of 0.120 M carbonic acid, H2CO3, were completely neutralized by 24.48 mL of potassium hydroxide, KOH. Calculate the concentration of the potassium hydroxide.

53. In an acid-base titration, 20.00 mL of 0.150 M hydrochloric acid, HCl, were completely neutralized by 32.46 mL of sodium hydroxide, NaOH. Calculate the concentration of the sodium hydroxide.

54. In an acid-base titration, 17.54 mL of 0.180 M lithium hydroxide, LiOH, were completely neutralized by 25.00 mL of perchloric acid, HClO4. Calculate the concentration of the perchloric acid.

55. In an acid-base titration, 17.85 mL of 0.110 M barium hydroxide, Ba(OH)2, were completely neutralized by 22.50 mL of nitric acid, HNO3. Calculate the concentration of the nitric acid.

56. If the pH of a solution is 8.5, what colour will be shown by each of the following indicators in the solution.
a) litmus
b) chlorophenol red
c) thymolphthalein

57. If the pH of a solution is 3.5, what colour will be shown by each of the following indicators in the solution?
a) methyl violet; b) methyl red; c) methyl orange; d) phenolphthalein

58. According to the Acid-Base Indicators table, what is the colour of each of the following indicators in the solution of stated pH?
a) Indigo carmine in a solution with a pH of 10.0
b) Alizarin yellow R in a solution with a pH of 11.5
c) Phenolphthalein in a solution with a pH of 9.0

59. A solution of unknown pH was tested using different indicators. After the addition of each indicator, the following results were observed:
phenol red was red
phenolphthalein was pink
1, 3, 5 – trinitrobenzene was colourless
indigo carmine was green
What is the approximate pH of the solution?

60. Sketch a titration or pH curve for the titration of 30.00 mL of 0.100 M hypochlorous acid, HOCl(aq), by 0.100 M NaOH(aq) and answer the following questions:
a) What combination of acid-base titration is this? (SA-SB, SA-WB, or SB-WA)
b) Identify any buffering regions.
c) What is the predicted approximate pH at the equivalence point?
d) What is the volume of NaOH(aq) added at the equivalence point?
e) How many “quantitative” or “stoichiometric” reactions are taking place?
f) Write an equation for any hydrolysis reaction taking place.

61. A certain strong acid-strong base titration was performed. Select an appropriate indicator. Explain.

62. Choose a proper indicator for a titration between NH3(aq) and HCl(aq). Explain.

63. Choose a proper indicator for a titration between CH3COOH(aq) and LiOH(aq). Explain.

64. Explain what happens to the pH when NaCH3COO (sodium acetate) is added to water. (Hint CH3COOH is a weak acid with a Ka = 1.8 x 10-5)

