
Chem 102 Conference Solutions, Week of April 21, 2008  
 
1. (6 pts) Cyanic acid (HCN) dissociates with a Ka of 6.2 x 10-10 M in water.  Write 
the balanced chemical reaction for the process. 
 
 

HCN (aq)  +  H2O (l)  !   H3O+ (aq)  + CN- (aq) 
 
 
2. (12 pts)  Provide answers to the following (place the answer in the blank space 
provided): 
 
 2 a. The pH of a 0.010 M solution of HBr. 
 
 
 
1 x 10-8 b. The Ka of a weak acid with a pKa of 8.0. 
 
 
 
     neutral c. Will 0.10 M NaNO3 be neutral, acidic or basic? 
 
 
 
 25 d. How many mL of 0.100 M NaOH are required to titrate 50.0 mL of 

0.050 M HNO2, a weak, monoprotic acid? 
 
 
 
 
 
 
 
3.  (6 pts)  H2S is a diprotic acid with pKa1 = 7.0 and pKa2 = 12.9.  Will a solution of 
0.10 M HS- be acidic,  basic or neutral?  Write the balanced equation for the reaction of 
HS- with water that you expect. 
 
pKa of HS- is 12.9, pKb of HS- is 7.0 (its conjugate acid is H2S; pKa = 7) 
HS- is a better base than acid. 
 
HS-

(aq) + H2O(l) ⇔ H2S(aq) + HO-
(aq) 



4. (10 pts) You are given 1.00 L of 0.100 M hydrofluoric acid, HF, a weak acid with 
pKa = 3.2).  To this solution, you add 0.025 mol of NaOH. 
 
a. Write the net ionic equation for the reaction that takes place, and give the final 
concentrations of the reactants and products after the reaction has occurred. 
 
HF(aq)  + OH-

(aq)  →  F-
(aq) + H2O(l) 

 
HF:  0.075 M, OH-: 0 M, F-: 0.025 M 
 
 
 
b. What is the pH of this solution? 
 
This is a buffer; a solution of weak acid (HF) and its conjugate base (F-) 
pH = pKa + log10([F-]/[HF]) = 3.2 + log10(0.025/0.75) = 2.7 
 
 
 
5. (6 pts)  The following plot, taken from the study of the Smoking Hills region, plots 
aluminum concentration in ponds vs. pH.  In one or two sentences, explain why there is 
more aluminum found at low pH in the ponds. 
 
Aluminum enters the ponds through the dissolution of clays and minerals like 
Al(OH)3, which increase in solubility through the common ion effect, in which the 
anion concentration is reduced by reaction with H+. 
 

Al(OH)3 (s)  Al3+ (aq) + 3 OH- (aq) 
H+ (aq) + OH- (aq) !  H2O; this removes OH-, drives above rxn to the right. 

 
 
6. (8 pts) A 5.00 g sample of soil is eluted with 50.0 mL of 1.00 M ammonium 
acetate, pH 7, which is collected in a 50 mL volumetric flask.  Flame photometry reveals 
that the eluted solution contains 2.30 ppm of Na+.  What is the partial saturation of the 
soil in sodium (in meq/100 g)? 
 
2.30 ppm = 2.30 mg/L x (1 g/1000 mg) x (1 mol/23 g Na) x (1000 mmol/1 mol) x 0.050 L 
                = 5 x 10-3 mmol Na  
      = 5 x 10-3 meq Na (in 5.00 g soil) 
      = 0.10 meq Na/100 g soil (= the partial saturation) 



7. (20 pts)  Consider the following unbalanced reaction.  

 MnO2(aq) + C2H6O2(aq) → CH2O2(aq) + Mn2+
(aq) 

a. Please give oxidation states for the following elements in this unbalanced redox 
reaction and indicate which species is the oxidant and which is the reductant. 

 

Ox. number of Mn in MnO2 is: 4  Ox. number of Mn in Mn+2 is: 2  

 

Ox. number each C in C2H6O2 is:   -1  Ox. number of C in CH2O2 is: 2  

 

Reductant is:  C2H6O2   Oxidant is:  MnO2 
 
 
b. Balance the reaction using the half-reaction method.  Be sure to show your work. 
 
 Half-reactions are: 
 
 3(MnO2 + 4 H+ + 2 e- →  Mn2+ + 2 H2O) 
 C2H6O2  + 2 H2O →  2 CH2O2 + 6 H+ + 6 e- 
        
 
 3 MnO2 + 6 H+ + C2H6O2 →  3 Mn2+ + 4 H2O + 2 CH2O2 
 
 
8. (6 pts)  Consider the following titration of a weak base with HCl .  What is the pKb 
of that base?  Show your reasoning explicitly. 
  
 
 
 
pH 
 
 
 
 
 
 
 
pKa = pH at the midpoint of tirtration (0.2 mol HCl above).  The pKa=9, thus pKb = 
5. 
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9. (16 pts)  You are presented with two solutions, 1.0 M FeCl2 and 1.0 M NaNO2. 
Using the following standard reduction potentials, predict whether a spontaneous redox 
reaction will take place at the standard state. 
 
a. If a spontaneous redox will take place, write down the balanced reaction and 
calculate Erxn˚.  If a spontaneous reaction will not take place, show why the best 
reductant is unable to react with the best oxidant in the mixture spontaneously by 
calculating Erxn˚ for that combination. 
 
Na+

(aq) + e- → Na(s)     Eredû  = -2.71 V 
Fe3+

(aq) + e- → Fe2+
(aq)    Eredû  =  0.77 V 

NO2
-
(aq) + 2 H+

(aq) + e- → NOg) + H2O(l)  Eredû  =  1.19 V 
Cl2(g) + 2 e- → 2 Cl-(aq)  Eredû  =  1.36 V 
 
Fe2+

(aq)+ NO2
-
(aq) + 2 H+

(aq) →  Fe3+
(aq)  + NO(g) + H2O(l)  

 
Erxn˚  =  1.19 V – 0.77 V = 0.42 V 
 
 
 
 
 
b. What is " G˚ for the reaction you presented in part “a”? 
 
 
∆G˚ = -nFE˚ = -(1 mol e-)(96485 C/mol)(0.42 V) = -40500 J 
 
 
 
 
10. (10 pts)  What is the pH of a solution of 0.10 M pyridinium, a weak acid with a 
pKa of 5.1? 

 

Ka = 10-5.1 = (x)(x + 10-7)/(0.1 – x) = x2/0.1 

x = [H3O+] = 8.9 x 10-4 

pH = 3.1 
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1 
H 

1.0079 

 2 
He 

4.0026 
3 
Li 
6.94 

4 
Be 
9.01 

 5 
B 

10.81 

6 
C 

12.011 

7 
N 

14.01 

8 
O 

16.00 

9 
F 

19.00 

10 
Ne 
20.18 

11 
Na 
22.99 

12 
Mg 
24.31 

 13 
Al 

26.98 

14 
Si 

28.09 

15 
P 

30.97 

16 
S 

32.06 

17 
Cl 

35.45 

18 
Ar 
39.95 

19 
K 

39.10 

20 
Ca 
40.08 

21 
Sc 
44.96 

22 
Ti 

47.88 

23 
V 

50.94 

24 
Cr 
52.00 

25 
Mn 
54.94 

26 
Fe 
55.85 

27 
Co 
58.93 

28 
Ni 

58.71 

29 
Cu 
63.54 

30 
Zn 
65.31 

31 
Ga 
69.72 

32 
Ge 
72.59 

33 
As 
74.92 

34 
Se 
78.96 

35 
Br 
79.91 

36 
Kr 
83.80 

37 
Rb 
85.47 

38 
Sr 

87.62 

39 
Y 

88.91 

40 
Zr 

91.22 

41 
Nb 
92.91 

42 
Mo 
95.94 

43 
Tc 
98.91 

44 
Ru 

101.07 

45 
Rh 

102.91 

46 
Pd 
106.4 

47 
Ag 

107.87 

48 
Cd 

112.40 

49 
In 

114.82 

50 
Sn 

118.69 

51 
Sb 

121.75 

52 
Te 

127.60 

53 
I 

126.90 

54 
Xe 

131.30 
55 
Cs 

132.91 

56 
Ba 

137.34 

71 
Lu 

174.97 

72 
Hf 

178.49 

73 
Ta 

180.95 

74 
W 

183.85 

75 
Re 
186.2 

76 
Os 
190.2 

77 
Ir 

192.2 

78 
Pt 

195.09 

79 
Au 

196.97 

80 
Hg 

200.59 

81 
Tl 

204.37 

82 
Pb 

207.19 

83 
Bi 

208.98 

84 
Po 
210 

85 
At 
210 

86 
Rn 
222 

87 
Fr 
223 

88 
Ra 

226.03 

103 
Lr 

262.1 

104 
Rf 

261.11 

105 
Db 

262.11 

106 
Sg 

263.12 

107 
Bh 

262.12 

108 
Hs 
265 

109 
Mt 
266 

 
 57 

La 
138.91 

58 
Ce 

140.12 

59 
Pr 

140.91 

60 
Nd 

144.24 

61 
Pm 
146.92 

62 
Sm 
150.35 

63 
Eu 

151.96 

64 
Gd 

157.25 

65 
Tb 

158.92 

66 
Dy 

162.50 

67 
Ho 

164.93 

68 
Er 

167.26 

69 
Tm 
168.93 

70 
Yb 

173.04 
 89 

Ac 
227.03 

90 
Th 

232.04 

91 
Pa 

231.04 

92 
U 

238.03 

93 
Np 

237.05 

94 
Pu 

239.05 

95 
Am 
241.06 

96 
Cm 
247.07 

97 
Bk 

249.08 

98 
Cf 

251.08 

99 
Es 

254.09 

100 
Fm 
257.10 

101 
Md 
258.10 

102 
No 
255 

 


