
Chem 253 – Exam 3 – November 15, 2006 
 

Exam 3 2006
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Average = 84.7 
Median = 88 
Standard Deviation = 12.2



Please Read carefully 
 
Use the scantron sheets to fill in your answers. Use the exam itself as scratch paper except for the 
last 3 problems which you must turn in. Questions 1-13 are worth 5 points each for 65 points. 
Questions 14-16 are worth 25 points. Today’s portion is worth 90 points. The last ten points are 
based randomly taken attendance since the last exam for a total of 100 points.  

 



1] What is the standard reduction potential (E0) for the following half reaction? See Table 14-1 
on page 1 for more data. 
 
 2Cd2+ + 4e- = 2Cd(s) 
 

a) 0.402 V 
b) 0.804 V 
c) -0.804 V 
d) -0.402 V 
e) 0.000 V 

 
 
2] What is E0 for the half reaction given the following? 
 
 MX2(s) + 2e- = M(s) + 2X- E0 = ? 
 
 M2+ + 2e = M(s)  E0 = 0.100 V 
 MX2(s) = M2+ + 2X-  Ksp = 1.0e-10 
 

 a) 
spK

E 1ln
2

0592.0100.00 −=  

 b) 
spK

E 1log0592.0100.00 −=  

 c) spKE log
2

0592.0100.00 −=  

 d) 
spK

E 1log
2

0592.0100.00 +=  

 e) 
spK

E 1log
2

0592.0100.00 −=  

 
 
3] The standard cell potential for the following is 
 

Fe(s)/Fe2+(aq)//Sn2+(aq)/Sn(s)  
 
Fe2+ + 2e- = Fe(s) E0 = -0.44 V 
Sn2+ + 2e- = Sn(s) E0 = -0.141 V 

 
a) –0.030 
b) –0.581 
c) 0.30 
d) 0.44 
e) 0.581 

 



Questions 4-7 involve the titration of 100.0 mL of 0.100 M CH3COOH (Ka = 1.75e-5) with 
0.100 M NaOH 
 
4] What is the pH of the titration solution when 0.0 mL of NaOH is added? 
 

a) 1.779 
b) 2.879 
c) 3.334 
d) 4.228 
e) 7.321 

 
 
5] What is the pH of the titration solution when 50.0 mL of NaOH is added? 
 

a) 4.757 
b) 2.771 
c) 5.667 
d) 6.231 
e) 7.192 

 
 
6] What is the pH of the titration solution when 100.0 mL of NaOH is added? 
 

a) 5.772 
b) 4.942 
c) 4.757 
d) 8.730 
e) 6.993 

 
 
7] What is the pH of the titration solution when 150.0 mL of NaOH is added? 
 

a) 6.889 
b) 12.301 
c) 7.883 
d) 7.115 
e) 3.779 

 
8] Please refer to Table 14-1 on the cover sheet of your exam. Which of the species in that table 
represents the strongest oxidizing agent? 
 

a) Li 
b) Li+ 
c) F- 
d) F2 
e) Cu 



9] The fraction of free metal in the following equilibrium can be expressed as: 
 M + L = ML  β1 = [ML] / [M][L] 
 M + 2L = ML2  β2 = [ML2] / [M][L]2  
 

a) 
21

][
β

α
+

=
M

m  

b) 
][1

][

1 L
M

m β
α

+
=  

c) 
][][1

1

21 LLm ββ
α

++
=  

d) 2
21 ][][1

1
LLm ββ

α
++

=  

e) 2
21 ][][1

][
LL

M
m ββ

α
++

=  

 
10] What is the fraction of Y4- in a solution of EDTA that is at pH 6.00? 
 

a) 2.3e-5 
b) 0.85 
c) 1.00 
d) 1.3e-23 
e) 5.0e-4 

 
 
11] What is the conditional formation constant of ZnY2- at pH 10.00? 
 

a) 1.9e-7 
b) 1.1e16 
c) 2.8e9 
d) 4.1e10 
e) 6.1e4 

 
 
12] What is the concentration of Ni2+ in a solution that is 1.00e-3 F in a solution that is 0.100 M 
NH3 when αNi2+ = 1.34e-4?  
 

a) 1.34e-4 M 
b) 1.00e-3 M 
c) 2.00e-6 M 
d) 1.00e3 M 
e) 1.34e-7 M 



Questions 13-16 concern the titration of 10.00 mL of 2.50e-3 M of Zn2+ is with 2.50e-3 M 
EDTA in the presence of 0.100 M NH3 at pH 11.  
 
Kf” = 4.8e11  αZn2+ = 1.79e-5 
 
13] What is pZn when 0.00 mL of titrant is added? 
 

a) 7.775 
b) 5.771 
c) 7.349 
d) 8.243 
e) 3.996 

 
Turn in this page 
 
Name ______________________________ 
 
14] What is pZn if 5.00 mL of titrant is added? @ 5.00 mL pZn = __________ 
 
 
15] What is pZn if 10.00 mL of titrant is added? @10.00 mL pZn = _________ 
 
 
16] What is pZn if 15.00 mL of titrant is added? @ 15.00 mL pZn = _________ 
 
Answers 
 
1] d 2] e 3] c: E = -0.141 –(-0.44) = 0.30 V 
 
4] b: mmol CH3COOH = 100.0 mL * 0.100 M = 10.0 
 
 CH3COOH  =  CH3COO-  +  H+ 
 10.0 mmol/100.0 mL 0   0 
 -x   +x   +x 
 
 1.75e-5 = x2 / (0.100 – x) ≈  x2 / 0.100 
 x = 1.32e-3 M 
 pH = 2.879 
 
5]a:  mmol OH- = 50.0 mL * 0.100 M = 5.00 
 
 CH3COOH  + OH-  =  CH3COO-  +  H2O 
 10.0   5.00   0   -- 
 -5.00   -5.00   +5.00   -- 
 5.00   0   5.00 
 



Buffer region 
 
 CH3COOH  =  CH3COO-  +  H+ 
 5.0   5.00   0 
 -x   +x   +x 
 50.0-x   5.00+x   x  
 
 1.75e-5 ≈ x(5.00)/5.0.0 x = 1.75e-5 M 
 pH = 4.757 
 
6]d:  mmol OH- = 100.0 mL * 0.100 M = 10.0 mmol  This is the eq. pt. 
 
 CH3COOH  + OH-  =  CH3COO-  +  H2O 
 10.0   10.0   0   -- 
 -10.0   -10.0   +10.0   -- 
 0   0   +10.0 
 
 [CH3COO-] = 10.0 mmol / 200.0 mL = 5.00e-2 M 
  
 CH3COO- + H2O  =  CH3COOH +  OH- 
 5.00e-2   0   0 
 -x    +x   +x 
 5.00e-2-x   x   x 
 
 Kb = Kw/Ka = 1.01e-14/1.75e-5 = x2 / 5.00e-2 
 x = 5.372e-6  pOH = 5.270  pH = 8.730  
 
7]b:  mmol OH- = 150.0 mL * 0.100 M = 15.0  past eq. pt. 
 
 CH3COOH  + OH-  =  CH3COO-  +  H2O 
 10.0   15.0   0   -- 
 -10.0   -10.0   +10.0   -- 
 0   5.00   +10.0 
 
 [OH-] = 5.00 mmol / 250.0 mL = 2.00e-2 M  pOH = 1.699  pH = 12.301 
 
 
8] d  9]d  10] a  11]b: Kf’ = 0.36*1016.50 = 1.1e16 
 
12]e:   [Ni2+] = αNi2+ CNi2+ = 1.34e-4*1.00e-3 M = 1.34e-7 M 
 
13]c:  [Zn2+] =  1.79e-5*2.50e-3 M = 4.48e-8 pZn = 7.349 
 
14]a: mmol CZn2+ = 10.00 mL*2.50e-3 M = 2.50e-2 
 

mmol EDTA = 5.00 mL*2.50e-3 M = 1.25e-2 



 
Czn+ +  EDTA   =  ZnY2- 

 2.50e-2 1.25e-2 mmol  0 
 -1.25e-2 -1.25e-2  +1.25e-2 
 1.25e-2 0   1.25e-2 
 

[Zn2+] =  1.79e-5*(1.25e-2 mmol / 15.00 mL) = 1.49e-8   pZn = 7.826 
 
 
15]b: Eq. pt.   mmol Zn2+ = 10.00 mL * 2.50e-3 M = 2.50e-2 
 

[ZnY2-] = 2.50e-2 mmol / 20.00 mL = 1.25e-3 M 
 
ZnY2- =  Czn+ +  EDTA   

 1.25e-3 M 0  0 
 -x  +x  +x 
 
 4.8e11 = (1.25e-3 – x) / x2 
 x = 5.10e-8 M 
 
 [Zn2+] = 1.79e-5 * 5.10e-8 M   pZn = 12.039 
 
16] excess EDTA = 5.00 mL * 2.50e-3 M = 1.25e-2 mmol 
 
[EDTA] = 1.25e-2 mmol / 25.00 mL = 5.00e-4 M 
[ZnY2-] = 2.50e-2 mmol / 25.00 mL = 1.00e-3 M 
 
Kf” = 4.8e11 = 1.00e-3 / 5.00e-4*Czn2+ Czn2+ = 4.167e-12 
 
[Zn2+] = 1.79e-5 * 4.167e-12 M = 7.46e-17 
pZn = 16.127 
 
 

 
 


