ELECTROCHEMISTRY UNIT REVIEW
(Chemistry 12)

I. Multiple Choice (40 marks)
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1)  Consider the following:
The balanced half-reaction is
[image: image2.png]RS

NO,™ +10H" +9¢” — NH," +3H,0
NO,™ +7H" 486 — NH," + 301"
NO,™ +6H" +4e” — NH," +3H,0
NO,™ +10H" +8¢” — NH," +3H,0




Use the following cell diagram for questions 2, and 3.
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2)  In the above electrochemical cell,

A. the mass of the anode increases and the mass of the cathode increases.

B. the mass of the anode decreases and the mass of the cathode decreases.

C. the mass of the anode decreases and the mass of the cathode increases.

D. the mass of the anode increases and the mass of the cathode decreases.

3)  In the operating electrochemical cell above, the initial voltage is:

A. 1.10 V




C. 0.00 V

B. 0. 42 V




D. 1.10 V
4)  The substance formed at the anode during the electrolysis of 1.0 M NaI is:

A. iodine.




C. sodium.

B. oxygen.




D. hydrogen.
5) When molten aluminum oxide is electrolyzed, the cathode reaction is:
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6) Which equation represents a redox reaction?
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7)  
8)  When U3O8 (pitchblende) is dissolved in nitric acid, it changes into UO2(NO3)2 (uranyl nitrate). What is the change in oxidation number for uranium? 
A. +21/3





C.  -31/3
B.  +2/3





D.  -10
9)  
10)  
11) A product of the oxidation of MnO2 is:

A. Mn





C. MnO4-
B. Mn2




D. Mn2O3
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12) Consider the following:
In the redox reaction above,

A. hydrogen is both reduced and oxidized.

C. manganese is reduced and hydrogen is oxidized.

B. manganese is both reduced and oxidized.

D. manganese is oxidized and hydrogen is reduced.
13) The oxidation number of phosphorus in Na4P2O7 is:

A. 10






C. 5

B. 5






D. 10
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14)  

  The gas produced at the anode is:

A. oxygen.





C. water vapour.

B. hydrogen.





D. sulphur dioxide.
15)  The reaction that occurs when pieces of lead, zinc, copper and silver are placed in a solution

of Ni(NO3)2 is:
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16
17)  In a redox reaction, ClOwas converted to Clin a basic solution. The balanced half-reaction for

this process is
[image: image10.png]R

€10+ Hy0+ 27 — €I +20H"
€107 +20H" = €I +2¢" + H,0
CIO™ 4 H,0 = €I + 2 +20H"
€107 +20H" +2¢" = CI" + H,0




Use the following diagram to answer questions 18, 19 and 20.
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18)  As the cell operates:

A. NO3and Kwill migrate toward the Pb half-cell.
B. NO3and Kwill migrate toward the Au half-cell.
C. NO3will migrate toward the Pb half-cell and Kwill migrate toward the Au half-cell.
D. NO3will migrate toward the Au half-cell and Kwill migrate toward the Pb half-cell.

19)  The initial voltage is:

A. –1.37 V




C. 1.37 V

B. 0.00 V




D. 1.63 V

20) The direction of the electron flow is:
A. from Au to Pb through the wire.

C. from Au to Pb through the salt bridge.
B. from Pb to Au through the wire.

D. from Pb to Au through the salt bridge.
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21) A student attempted to determine the E(volts) of the following half-reaction:
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 She recorded the following:
Based on the above, the E(volts) of a Pd half-cell is:

A. less than 0.34 V.




C. greater than 0.85 V but less than l.50 V.

B. greater than 1.50 V.



D. greater than 0.34 V but less than 0.85 V.
22)  The principal function of a fuel cell is to:

A. produce fuel.




C. produce hydrogen.

B. electrolyze fuel.




D. produce electricity.
23) If a piece of nickel is to be gold-plated using an electrolytic process, which half-reaction occurs at

the cathode?
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24)  In the electrolysis of molten zinc chloride, the half-reaction at the anode is
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25)  To plate a nickel coin with copper:

A. the nickel coin must be the cathode.

C. the electrons must flow to the anode.

B. the cathode must be made of copper.

D. the solution must contain nickel ions.
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26) Consider the following redox reaction:
The reaction is

A. spontaneous and Eis positive.


C. non-spontaneous and Eis positive.
B. spontaneous and Eis negative.


D. non-spontaneous and Eis negative.
27)  Which of the following ions can be reduced from an aqueous solution?

A. Ba2





C. Sn2

B. Al3






D. Na
28)  
29
30)  Which of the following statements would be correct if the zinc half-cell had been chosen as the

standard instead of the hydrogen half-cell?

A. The reduction potentials of all half-cells would remain unchanged.

B. The reduction potentials of all half-cells would increase by 0.76 V.

C. The reduction potentials of all-half-cells would have positive values.

D. The reduction potential of the hydrogen half-cell would decrease by 0.76 V.
31)  Which of the following metals could be used to cathodically protect a sample of lead?

A. iron






C. silver

B. gold






D. copper
32)  An example of electrorefining is the:

A. extraction of aluminum from bauxite.

C. recovery of zinc from a zinc sulphate solution.

B. purification of lead from an impure anode.
D. production of chlorine from a NaCl solution

.

33)  
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34)  Consider the following overall reaction:
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A. 0.86 V





C. 0.60 V

B. 0.60 V





D. 0.86 V
35)  Hydrogen and oxygen react to provide energy in a(n):

A. dry cell.





C. alkaline cell.

B. fuel cell.





D. lead-acid storage cell.

36) The corrosion of iron can be prevented by attaching a piece of zinc to the iron because

A. iron acts as an anode.



C. electrons flow from the zinc to the iron.

B. zinc reduces more readily than iron.

D. iron ions form more readily than zinc ions.
37)  An iron spoon is electroplated with copper. The equation representing the reduction reaction is:
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Use the following redox reaction to answer questions 38 and 39.

MnO45 Fe28 HMn25 Fe34 H2O
38) During the reaction, electrons transfer from:

A. Fe3to Fe2





C. MnO4to Fe2



B. Fe2to MnO4 




D. MnO4to Mn2
39)  The oxidizing agent in the above reaction is:

A. Fe2






C. Mn2

B. Fe3






D. MnO4
40) Electroplating always involves the:

A. oxidation of anions.



C. reduction at the anode.

B. reduction of cations.



D. oxidation at the cathode.

II. Problems (25 marks)
1)  Balance the following half-reaction: 






(3 marks)

CrO4 2-    Cr(OH)3      (basic)
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2)  A trophy manufacturer electroplates an iron trophy with gold.
a) Write the equation for the half-reaction that occurs at the iron trophy. 


(1 mark)

b) Identify an appropriate electrolyte. 






(1 mark)

c) Identify the cathode.








 (1 mark)

d) Explain how to maintain a constant metal ion concentration in the electrolyte.

(1 mark)
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3)  Balance the following redox equation:  H2S  +  CrO42-  
          S8  +  Cr3+

(4 marks)

4)  An excess of copper solid is dropped into a solution which contains AgNO3, Fe(NO3)3, and Zn(NO3)2. Write the equations for any reduction half-reactions that occur over time under standard conditions. 

(2 marks)
5)  Consider the following diagrams:
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a) Predict what should happen to the Fe in Beaker A





. (1 mark)

b) Predict what should happen to the Fe in Beaker B. Explain. 



(2 marks)

6)  In an electrochemical cell, why is it necessary to separate the anode reaction from the cathode reaction?  Explain clearly.








(2 marks)
7)  Cathodic protection is one method used to inhibit the corrosion of iron.

a) Explain the principle of cathodic protection. 





(2 marks)

b) Identify two methods, other than cathodic protection, that could be used to inhibit the corrosion of iron. (2 marks)
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8)  Consider the following:
A 20.00 mL sample of a solution containing [Fe2]was titrated using 0.0184 M KMnO4 and the following data were collected:


Calculate the concentration of Fe2in the solution. 





(3 marks)
Answers

I. Multiple Choice 

1)D

11)C

21)D

31)A

41)  A

51)  D
2)C

12)B

22)D

32)B

42)  D

52)  A
3)D

13)C

23)D

33)D

43)  D

53)  D
4)A

14)A

24)B

34)C

44)  B

54)  C
5)B

15)B

25)A

35)B

45)  A

55)  A
6)A

16)D

26)D

36)C

46)  A

56)  A
7) D

17)A

27)C

37)A

47)  C

57)  B
8)B

18)C

28)B

38)B

48)  C

58)  B
9)B

19)D

29)C

39)D

49)  D

59)  B
10)C

20)B

30)B

40)B

50)  D

60)  A
II. Problems  

1)  CrO42-  +  4 H2O  +  3e                Cr(OH)3   +  5 OH-
2)  a)  Au3+  +  3e                Au

b) Au(NO3)3
c) Fe trophy

d) Use Au anode (electrode

3)  24 H2S  +  80 H+  +  16 CrO42-                   3 S8  +  16 Cr3+  +  64 H2O

4)  Ag+  +  e                   Ag

     Fe3+  +  e                   Fe2+
5) a)  Fe oxidizes

b) Nothing happens to Fe.  Fe is cathodically protected by Zn 

6) Rxn will spontaneously react.  Electron will not be able to travel through a wire and provide work for a load (eg. Discman, lamp, etc)

7) a)  Protecting a metal from oxidation by placing it in electrical contact with another metal that is a stronger reducing agent.  Protected metal is the cathode and the other metal is the sacrificial anode.

b) -  Run a low current through Fe

· Paint surface of Fe

8)  0.122M  
