IB Chemistry Redox Practice Test
1.        In the reaction:
  HNO3 +   H3PO3      NO  +  H3PO4  +   H2O
Which of the following is true
A.               N is reduced
B.                P  is reduced
C.                N is oxidized
D.               O  is reduced
2.        In the following reaction:
Ag +  2 HNO3 - AgNO3  +  NO2+  H2O
      The reducing agent is
A.      Ag
B.       HNO3   
C.       AgNO3   
D.      NO2
E.       H2O
3.        In which of the following does Nitrogen have an oxidation number of +5 ?
A.                     NO
B.                      N2O
C.                      NO2  
D.                     NO3-  
E.                      N2O3  
The diagram shows a simple electrochemical cell


4.        Which of the following reactions will occur at the anode in this system?
A.                         Ag+   + e-        Ag
B.                         Ag     Ag+   + e-  
C.                         Zn2+  +   2 e-     Zn
D.                         Zn      Zn2+  +   2 e-  
5.        During the electrolysis of water the reaction that occurs at the positive electrode is
A.                     4 H+   +  4 OH-       4 H2O 
B.                      4 H2O  +  4 e-       2 H2  +   4 OH- .
C.                      2 H2O  2  H+ 
D.                     2  OH-     O2  + 2 H+   +  4 e-  
E.                      2 H+  + 2 e-      H2   
An electrochemical cell was set up using magnesium and silver electrodes and  1.0 M Mg(NO3)2 and 1.0 M  AgNO3 .  The cell potential at 25oC is 3.07 volts.   Use this information for 6-7
6.         Which of the following would result if the temperature was raised from 25 oC to 100 oC?
A.               The cell potential would not change at all
B.                The cell potential would increase slightly 
C.                The cell potential would decrease slightly
D.               It is impossible to determine. 
7.         Which of the following would result if the concentration of  Mg(NO3)2 was reduced from 1.0 M to 0.10 M
A.               The cell potential would not change at all
B.                The cell potential would increase slightly 
C.                The cell potential would decrease slightly
D.               It is impossible to determine. 
8.        Which of the following is true?
A.      Reduction is the loss of electrons and the oxidation number increases
B.       Reduction is the gain of electrons and the oxidation number increases 
C.       Oxidation is the loss of electrons and the oxidation number increases
D.      Oxidation is the gain of electrons and the oxidation number increases
9.         Given the lead-acid battery reaction:
 2PbSO4 + 2H2O <=>  Pb + PbO2 + H2SO4   
             Charge -->                    <--            Discharge 
Which species is oxidized during battery discharge?

A.               SO42- 
B.                H2O 
C.                Pb 
D.               PbO2 
10.      Given the reaction for the discharge of the cobalt-cadmium battery:
2Co(OH)3 + Cd +2H2O  2Co(OH)2 + Cd(OH)2
What species is oxidized during the discharge of the battery?
A.               Co3+ 
B.                Co2+ 
C.                Cd 
D.               Cd2+ 
11.      Identify the oxidizing agent in the following reaction: 2Na + 2H2O  NaOH + H2 
A.                  Na 
B.                   H2O 
C.                   NaOH  
D.                  H2 
12.      Identify the reducing agent in the following reaction: CH4 + O2  CO2 + H2O. 
A.                  H2O
B.                   CO2 
C.                   O2  
D.                  CH4 
13.                In an electrolytic cell chromium is deposited from an acidic solution containing dichromate (VI) ion, according to the following equation.
Cr2O72- (aq)   +  14 H+ (aq)  +  12 e-    2 Cr (s)  + 7 H2O (l)
How many grams of Cr(s) can be deposited by a current of 6.00 A flowing for 24.00 hours 
14.              In an electrolytic cell chromium is deposited from an acidic solution containing dichromate Given the following reactions
Ca (s)  +  Zn2+ (aq)   Ca2+ (aq)  + Zn (s)
Fe  (s)  +  Pb2+ (aq)   Fe2+ (aq)  + Pb (s)
Pb  (s)  +  2 Ag+ (aq)   Pb2+ (aq)  + 2 Ag (s)
(a)  Arrange the four metals above in order of increasing reactivity  
 (b)  Define reduction in electronic terms, using one example from above.   
 (c)  Define oxidation in terms of oxidation number using one example from above.   
 (d)  State and explain which is the strongest oxidizing agent in the examples above.   
 (e)  State and explain which is the strongest reducing agent in the examples above .   
15.      Two electrochemical cells were constructed, each consisting of a lead electrode dipped in Pb2+ (aq) and a tin electrode dipped in Sn2+  (aq).  The two half-cells are connected by a salt bridge.  One cell is constructed from standard half-cells; the other cell contains 0.010 M  Pb2+ (aq) and 0.10 M Sn2+ (aq).
(a)   What is meant by the term 'standard half cell'?  Explain.                                           

 (b)   In the cell constructed from standard half-cell electrodes, the following reaction occurs:
Pb2+  (aq)  +   Sn  (s)      Pb (s)  +   Sn2+  (aq)
In the second cell, the reverse reaction is observed to occur.  Account for the change in direction in the second cell.
Answers to the multiple choice questions

1   A
2   A
3   D
4.  D  Zinc is oxidized at the anode
5.  D
6   A
7   B
8    C
9    C
10  C    
11  B
12  D
