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Answer EITHER Question 2 below OR Question 3 printed on page 12. Only one of these two questions will be
graded. If you start both questions, be surc to cross out the question you do not want graded. The Section II score
weighting for the question you choose 15 20 percent.

2. Answer the following questions that relate to electrochemical reactions.

(a) Under standard conditions at 25°C, Zn(s) reacts with Co**(ag) to produce Co(s).
(i) Write the balanced equation for the oxidation half reaction.
(1) Write the balanced net-ionic equation for the overall reaction.
(iii) Calculate the standard potential, E”, for the overall reaction at 25°C,

(b) At25°C, H,0, decomposes according to the following cquaﬁnn,_@?i-\-\-\i—'—tf-e——::—-g—fﬁ_{g

2 H,O4(ag) —1- 2 Hy Ol + Oa(g) - EP=055V .
0.~ .l f_:]- 2 o -2 . ﬂi + da
(i) Determine the value of the mn%ard fm: energy change, AG®, ?ur the reaction at 25°C.

(ii) Determine the value of the equilibrium constant, K, , for the reaction at 25°C.

(iii) The standard reduction potential, II-Z"“ for the half reaction O,(g) +4 HYag)+4 ¢~ — 2 H,O() hasa
value of 1.23 V. Using this information in addition to the information given above, determine the value
of the standard reduction potential, E°, for the half reaction below,

O4(g) + 2H*(ag) + 2 &= = Hy0y(ag)

(c) In an electrolytic cell, Cu(s) is produced by the electrolysis of CuSO,(ag). Calculate the maximum mass of
Cu(s) that can be deposited by a direct current of 100, amperes passed through 5.00 L of 2.00 M CuSO,(ag)
for a period of 1.00 hour.
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GO ON TO THE NEXT PAGE.



ADDITIONAL PAGE FOR ANSWERING QUESTION 2.
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Answer EITHER Question 2 below OR Question 3 printed on page 12. Only one of these two questions will be
graded. If you start both questions, be sure to cross out the question you do not want graded. The Section Il score
weighting for the question you choose is 20 percent.

2. Answer the following questions that relate to electrochemical reactions.

(a) Under standard conditions at 25°C, Zn(s) reacts with Co**(ag) to produce Co(s).
(i) Write the balanced equation for the oxidation half reaction.
(ii) Write the balanced net-ionic equation for the overall reaction.
(iii) Calculate the standard potential, E®, for the overall reaction at 25°C.

(b) At25°C, H,0, decomposes according to the following equation.
& - a2 .
2H,00aq) — 2H,0() +Oy(g)  E°=055V
(i) Determine the value of the standard free energy change, AG® |, for the reaction at 25°C.
(ii) Determine the value of the equilibrivm constant, K eqr for the reaction at 25°C.

(iii) The standard reduction potential, £°, for the half reaction O,(g) +4 H*(ag) +4 ¢~ — 2H,0(l) hasa
value of 1.23 V. Using this information in addition to the information given above, determine the value
of the standard reduction potential, £°, for the half reaction below.

0.(g) + ZH ag) + 2 ¢~ — H,04(aq)

{c) In an electrolytic cell, Cu(s) is produced by the electrolysis of CuSO,(ag). Calculate the maximurmn mass of
Cu(s) that can be deposited by a direct current of 100. amperes passed through 5.00 L of 2.00 M CuSO,(aq)
for a period of 1.00 hour.
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Answer EITHER Question 2 below OR Question 3 printed on page 12. Only one of these two questions will be
graded. If you start both questions, be sure to cross out the question you do not want graded. The Section II score
weighting for the question you choose is 20 percent.

2. Answer the following questions that relate to electrochemical reactions.

(a) Under standard conditions at 25°C, Zn(s) reacts with Co™(ag) to produce Cols).
{1) Write the balanced equation for the oxidation half reaction.
(ii) Write the balanced net-ionic equation for the overall reaction.
(iii) Calculate the standard potential, F°, for the overall reaction at 25°C.

(b) At25°C, H,0, decomposes according to the following equation.
2 H,04(aq) — 2 H,0() + O,(g) E*=055V
(i} Determine the value of the standard free energy change, AG® , for the reaction at 25°C.
(i} Determine the value of the equilibrium constant, K, for the reaction at 25°C.

(iii) The standard reduction potential, E°, for the half reaction O,(g) + 4 H*(ag) +4¢™ — 2H,0(l) hasa
value of 1.23 V. Using this information in addition to the information given above, determine the value
of the standard reduction potential, E®, for the half reaction below.

04(8) +2 H*(ag) +2 &~ — H;0,(aq)

(¢) In an electrolytic cell, Cu(s) is produced by the electrolysis of CuSO,(aq). Calculate the maximum mass of
Cu(s) that can be deposited by a direct current of 100. amperes passed through 5.00 L of 2.00 M CuS0y(aq)
for a period of 1.00 hour.
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ADDITIONAL PAGE FOR ANSWERING QUESTION 2.
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