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1 2 . At which electrode is oxygen gas liberated?
A . 4 only
B . 1 and 2 only
C . 2 and 4 only
D . 2, 3, and 4 only
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Passage Il (Questions 11-16)

Two electrolytic cells are set up in series and
attached to a power source as shown in Figure 1. The
power source produces 2.0 A at 0.5 V. Electrons are
flowing as indicated by the arrows. Data from a table of
reduction potentials are shown in Table 1.
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Half-reaction
2H'+2¢” > H,

CuZ* +2¢ — Cu

Na®+e — Na

0, + 2H,0 + 4e~ — 40H-

SO, + 4H" + 2™ — H,S0; + H,0
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12. The correct answer to question 12 is choice C. For this question. it’s now important that you know
‘what is going on. Two important points: the applied voltage potential is 0.5 volts and the voltages of cells connected in
series--which these are--are additive. So. the combined voltage of these two cells must be greater than —0.5 volts. (You
should know that the potential is negative because this is an electrolytic cell. not a galvanic one.) Starting from the left.
electrode number one has electrons coming into it, so a reduction is taking place. Copper is being reduced at this electrode.
At electrode number 2. oxidation must, therefore, be taking place: the oxidation that is occurring is the reverse of the fourth
reaction down in Table 1--oxygen gas is produced at this electrode. Because electrons are flowing into electrode number three.
a reduction is taking place--the reduction of H+ to form hydrogen gas--reaction one in Table 1. Finally. at electrode number
four. oxygen gas is formed by the same reaction that occurs at electrode 2. So. using the familiar Ecell = Ecathode — Eanode, the
cell potential of the right-hand cell is 0.34 V--from the reduction of copper--minus 0.40--from the oxidation of hydroxide ion.
giving a total of minus 0.06 V. For the left-hand cell. it’s 0 volts--from the reduction of H+--minus 0.40 V--again, from the
oxidation of hydroxide ion. giving a total of minus 0.40 V. Adding the two cell voltages together, we get a total of minus
0.46 V., so the applied voltage of 0.5 V is enough to drive the cell forward. So. after all that, oxygen is formed at electrodes
2 and 4. making answer choice C the correct answer.




