Chapter 18

Acids and Bases

Answers to End of Chapter Questions and Problems

17. Taste sour, conduct electricity when dissolved in water, cause indicators to change color, react with metals to form hydrogen gas when dissolved in water, react with compounds containing hydroxide ions to form water and salt.

18. Taste bitter, conduct electricity when dissolved in water, cause indicators to change color, react with acids to form water and a salt, feel slippery in aqueous solution.

19. H2O ( H+ + OH-
20. 1.0 x 10-7 M for both H+ and OH- at 25(C

21. Kw = [H+] x [OH-] = 1.0 x 10-14 M at 25(C

22.  a.  Hydroxide ion concentration is greater.

b. Hydrogen ion concentration is greater

c. The concentrations are equal

23 1.0 x 10-12 M, basic

24. The negative logarithm of the hydrogen ion concentration

25. The hydrogen ion concentration of  pure water at 25( C is 1.0 x 10-7 M.  The negative logarithm or pH of this concentration is 7.0.

26.  a.  pH =2, acidic
b.  pH = 12, basic
c.  pH = 6, acidic
d.  pH = 6, acidic

27.  a.  1.0 x 10-7 M
b.  1.0 x 10-13 M 
c.  1.0 x 10-2 M 

28.  a.  1.0 x 10-10 M 
b.  1.0 x 10-6 M
c.  1.0 x 10-2 M 

29. Acids ionize to give hydrogen ions in aqueous solution.  Bases ionize to give hydroxide ions in aqueous solution.

30.  a.  acid
b.  base.
c.  acid

d.  acid

e.  base

f.  acid

31.  a.  monoprotic
b.  not an acid
c.  diprotic
d.  monoprotic

e.  not an acid

f.  monoprotic

32.  a.  2 Li + 2 H2O ( 2 LiOH + H2

b.  Ba + 2 H2O ( Ba(OH)2 + H2
33. In the Bronsted-Lowry theory, acids are hydrogen ion donors and bases are hydrogen ion acceptors.  This explains why a compound without hydroxide ions behaves like a base.

34.  a HNO3, acid, H2O base


b.  CH3COOH acid, H2O base

       c.  H2O acid, NH​3 base


d.  H2O acid, CH3COO- base

35.  a.  HNO3 with NO3- , H2O with H3O+
b.  CH3COOH with CH3COO-, H2O with H3O+
       c.  H2O with OH- ,  NH3 with NH4+
d.  H2O with OH- , CH3COO- with CH3COOH

36. Acts as an  acid or a base

37. A Lewis acid accepts a pair of electrons to form a covalent bond.  A Lewis base donates a pair of electrons to form a covalent bond.  The Lewis theory explains the behavior of compounds that act like bases without accepting hydrogen ions or that act like acids without donating hydrogen ions.

38. a.  HNO3 + H2O ( H3O+ + NO3-

b.  CH3COOH + H2O ( CH3COO- + H3O+
c. NH3 + H2O  ( NH4+ + OH- 

d.  Mg(OH)2 + H2O ( Mg2+ + 2 OH- + H2O

39. Strong acids and bases are completely ionized in aqueous solution.  Weak acids and bases ionize only slightly in aqueous solution.

40.  a.  strong base
b.  strong acid

c.  strong base

d.  weak acid



e.  weak base
f.  strong acid

g.  weak acid

41.  A strong acid is completely dissociated; Ka must be large

42. Mg(OH)2 and Ca(OH)2 have high Ka ratios even though their concentration in saturated solution is low because of their low solubility.

43.  a.  Ka = [H+][I-] / [HI]

b.  Ka = [H=][HCO3-] / [H2CO3]

Mastery Questions and Problems

44.  a. pH = 5.62
b.  pH = 8.04
c.  [H+] = 6.63 x 10-14 M 
d.  [H+] = 2.0 x 10-7 M

45. Yes.  Acids like acetic acid dissolve well but ionize poorly

46.  a.  NH4+ and NH3; H2O and H3O+
b.  HCO3- and H2CO3; H2O and OH-




       c.  CO32- and HCO3- ; H2O and OH-
d.  H3PO4 and H2PO4- ; H2O and H3O+
47.  HPO42- ( H+  + PO43- ; HPO42- + H+ ( H2PO4-
48. 4.5 x 10-4 M

49.  a.  CO32-, carbonate ion
b.  I- iodide ion 
c.  NH3 ammonia



d.  HSO3- hydrogen sulfite ion

50.  a.  KOH is the base; HBr is the acid
b.  HCl is the acid, H2O is the base

51.  a.  HClO2, chlorous acid

b.  H3PO4 , phosphoric acid
c.  H3O+ , hydronium ion

d.  NH4+ , ammonium ion

52. 1.59 x 10-5 M 

53.  a.  [OH-] = 4.0 x 10-10 M 
b.  [OH-] = 2.0 x 10-5 M
c.  pH = 12.25

d.  pH = 5.86

54.  H3PO4 ( H+ + H2PO4-
/  H2PO4- ( H+ + HPO42-    /  HPO42-( H+ + PO43-
Review Questions and Problems

55. Stirring, heating , using fine particles of solid

56. Add 15.3 g KOH to distilled water and dissolve.  Then bring the volume of the solution up to 400.0 mL

57. a.  increase
b.  increase
c.  decrease
d.  increase

58. 0.47 L

59. a.  increases products
b.  no change
c.  increases products
d.  increases products


e.  increases products

60. a.  K = [CO]2[O2] / [CO2]2

b.   K = [NH3]2 / [N2][H2]3
Challenging Questions and Problems

61. [H+] = 6 M, [OH-] = 1.7 x 10-15 M , pH = -0.8

62. pH = 10.7


63. Kw = KaKb = [H+][A-] / [HA]  x  [HA][OH-] / [A-] = [H+][OH-]

64. a.  At 10(C, pH = 7.27; at 45(C, pH = 6.70.  

b. At 10(C, pure water is slightly basic; at 45(C, pure water is slightly acidic

