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FQ) + 2e ~ 2F(aq) 2.87 Srag) + 2 € ~ Sr*(aq) 0.15
H,O,@0) + 2H(@g + 2€ - 2H,0() 1.78 2H'aq + 2¢€ - Hy(g) 0.00
MnO,(aq) + 8 H(ag) +5¢€ - Mn?(ag) + 4 HO() 1.51 Pb*aq) + 2¢€ - Pb@) -0.13
Clig) + 2€ ~ 2Cl(a0g) 1.36 Ni*(aq) + 2 e ~ Ni(s) -0.26
Cr,0*(aq) +14 H(ag) + 6 € — 2 CP*(ag) + 7 H,O(l) 1.33 Cd*(ag) + 2¢€ - Cd(s) -0.40
O(g) + 4H(@g + 4e - 2H,0() 1.23 Fet(ag) + 2 € -~ Fe®) -0.45
Bryl) + 2 € ~ 2Br(aq) 1.09 Zntag) + 2 e ~ Zn(@) -0.76
Ag'aq) + € - Ag(s) 0.80 2H0() + 2¢€ ~ Hyg) + 2 OH(ag -0.83
Fe'aq) + € - Fé&*(ag) 0.77 Al*ag) + 3 € - Al(s) -1.66
O,g) + 2H(ag + 2€ - H,0,(a0) 0.70 Mg#(aq) + 2 € - Mg(s) -2.37
I, + 2€ - 2I(ag 0.54 Na'(aq) + € - Na(9 -2.71
0,9 + 2HO() + 4e  ~ 4 OH(ag 0.40 Liag) + € - Li(s) -3.04
Cuw'aqg + 2¢€ - Cu(@ 0.34
Useful Information: R =0.08206.-atm/molK = 8.314 Jhol K

1F = 96,485 C/mole

Instructions:

1. This exam consistsf 20 questions.

2. No scratch paper is allowed’ou may do the work in the test margins and on the backs of the test pages.

3. Mark the answers you choose on the test itself for your own information and also on the standard answer sheet you provided.
Scoring will be based on the answer sheet

4.  When you finish, turn in both the test form and the answer form. The test form and your personal report
will be returned to you at the next class. Write ymaime on both forms




Which of the following eactions does not involve oxidation-reduction?

a) CH, + 30 - 2HO + CQ

b) Zn + 2HCI - ZnCl + H,

c) 2Na + 2HO - 2NaOH + H

d) MnO, + 4HCI - Cl, + 2HO + MnC},
e) All are oxidation-reduction reactions.

Which elements oxidized in the reaction below?

8Nal + 5HSO, — 4l, + HS + 4NaSO, + 4H0

a) Na
b) |

c) S
d H
e) O

Balance the reaction below, which occurbasicsolution. When this equation is balanced using the smallest
whole-number coefficients, what is the coefficient o®Hand on which side of the equation dog® ldppear?

NO,(ag) + S@T(aq) -~ NO(g) + SGTaq)

a) 1, onthe reactant side
b) 1, on the product side
c) 3, onthe product side
d) 6, on the produddide

e) 6, on the reactant side

Balance the reaction below, which occuradidic solution. When this equation is balanced using the smallest
whole-number coefficients, what is the coefficient g®Hand on which side of the equation dog® ldppear?

H,S + BrQ - S + Bg

a) 3, onthe product side
b) 6, on the product side
c) 9, onthe product side
d) 4, on the reactant side
e) 5, on the reactant side

Which energy conversion shown below takes place in a galvanic cell?
a) electical to chemical

b) chemical to electrical

c) mechanical to chemical

d) chemical to mechanical

e) mechanical to electrical



10.

11.

Which of the species below cannot function as an oxidizing agent?

a)
b)
c)
d)
e)

S(s)

NO; (aq)
Cr,0,(aq)
I"(aq)
MnO,(aq)

Solid copper will spontaneously reduce which of the following?

a)
b)
c)
d)
e)

Fe*and Ad
Fe*
Ag’
Al*
Fe&" and Al

Which of the following is the best oxidizing agent under standard conditions at 25°C?

Cd(s)
Cu(aq)
Mg*(aq)
Cl(aq)
1.(s)

Which of the following is the best reducing agent under standard conditions at 25°C?

a)
b)
c)
d)
e)

Cd(s)
Cu(aq)
Mg*(aq)
Cl(aq)
1.(s)

A voltaic cell is constructbusing a Cu(s)/Ci(aq) half cell and a Fe(s)/Haq) half cell. Both half cells are at
standard conditions and at 25°C. The two solutions are connected with a salt bridge, and the Cu(s) electrode is
connected to the Fe(s) electrode with a wire. Which statement below is correct?

a)
b)
c)
d)
e)

Electrons will not move through the wire, because this is not a spontaneous reaction.
Electrons move through the wire towards the iron electrode, which is the anode.
Electrons move through the wire towards the etattrode, which is the cathode.
Electrons move through the wire towards the copper electrode, which is the anode.
Electrons move through the wire towards the copper electrode, which is the cathode.

What is the cell potential dhe following cell under standard conditions at 25°C?

Al(s) | AP M) || ZA(LM) | Zn(s)

3.46V
045V
1.04V
0.90V
242V
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4
For a certain reaction in a galvanic cell, bath° andAS° are positive. Which of the following statements is true?

a) E°,, willincrease with an increase in temperature.

b) E°. will decrease with an increase in temperature.

c) E°., will not change when the temperature increases.
d) AG° > 0 for all temperatures.

e) None of these statements is true.

A zinc-silver voltaic cell can be constructed by attaching a Zhfzif-cell to a Ag/Ad half-cell. What is the cell
potential at 25°C for this voltaic cell, given the following ion concentrations:

[Zn*] = 0.0200 M
[Ag] = 0.0020 M
a) 1.78V
b) 1.34V
c) 145V
d) 1.62V
e) 153V

What is the standard free energy change for the reaction shdwerciélt potential E° is 1.08 V at 25°C?

3Cu"(ag) + 2Cr(s)- 2Cr*(ag) + 3Cu(s)

a) -104 kJ
b) -208 kJ
c) -417kJ
d) -827kJ
e) -625kJ

Based on the table of reduction potentials, what substances are expected to be produced by the electrolysis of an
agueous solution of Mg

a) |, atthe cathode and Mg at the anode.
b) Mg at the cathode angdt the anode.

c) H,atthe cathode andat the anode.

d) H, atthe cathode and,@t the anode.
e) Mg at the cathode and, @t the anode.

Gold is plated from a solution ohlorauric acid, HAuC| it deposits on the cathode. Calculate the time (in minutes)
it takes to deposit 0.50 g of Au under a constant current of 0.10 A. (The molar mass of Au is 197.0 g/mol.)
a) 120 min

b) 41 min
c) 82min
d) 360 min

e) 14 min
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17. Electrolysis of a molten salt with the formWé&ClI, using a current of 3.86 A for 972 s, deposits 1.52 g of the metal.
Identify the metal.

18.

19.

20.

b)

a)
b)
c)

€)

Li
Na
K
Rb
Cs

Use the table of ahdard reduction potentials to determine the equilibrium constant at 25° C for the reaction below:

2l,(s) + 40H(aq) — 4I(aq) + Q(9) + 2HO())

3.0x 10
5.5x 10
1.0 x 16’
8.2 x 167
9.3 x 10’

A concentration deis constructed using two Ni electrodes witlfNioncentrations of 1.00 M and 1.00 x*1 in

the two half-cells. Determine the potential of this cell at 25°C.

a)
b)
c)
d)
e)

a)
b)
C)
d)
e)
swers
E
B
A
B
B

-0.368 V
+0.132 V
-0.132V
+0.118 V
+0.0591 V

Which of the stateents below is/are true?

Oxidation and reduction cannot occur independently of each other.

Oxidation and reduction describe the loss and gain of electrons, respectively.
Oxidation and reduction result in a change in the oxidation states gfabiesinvolved.
Only statements (a) and (c) are true.

Statements (a), (b), and (c) are true.

6. D 11. D 16. A
7. C 12. A 17. C
8. E 13. C 18. A
9. A 14. E 19. D
10. E 15. C 20. E



