AP Chemistry
'Electrochemistry Sample Prohlems 2

1. The following oxidation-reduction reaction is spontaneous: C
Cf2072-(aq) + 14H+(ﬂq) + 61-(8(]) - 2C1’3+(aq) + 312(5) + 7}120(1)

A solution containing K;Cr>O7 and H,SQ; is poured into one beaker, and a solution of KI is
poured into another. A salt bridge is used to join the beakers. A metallic conductor that will not
react with either solution (such as platinum foil) is suspended in each solution, and the two
conductors are connected with wires through a voltmeter or some other device to detect an electric
current. The resultant voltaic cell generates an electric current. Indicate the reaction occurring at
the anode, the reaction at the cathode, the direction of electron and ion migrations, and the signs of

the electrodes. 0 nil e )
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2. For the voltaic cell Zn|Zn**||Cu?*|Cu E’n = 1.10V and the Zn electrode is the anode. Given that
the standard reduction potential of Zn®* is —0.76V, calculate the E°4 for the reduction of Cu** to
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3. Using a table of standard reduction potentials, calculate the standard emf for the cell reaction

given in questlon 1. Z.—=1 " =T
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4. A voltaic cel] is based on the following two standard half-reactions: A piofe 1425 V2 fire 15 4
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Using a table of SRP, determine (a) the half-reactions that occur at the cathode and the anode, and

(b) the standard cell potential. : -
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5. Which of the following species is the strongest oxidizing agent: NO3 g, Ag' aq» Cr,07 “@g)?
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6. Using standard reduction potentials, determine whether the following reactions are spontaneous
under standard conditions: ” /72/4‘-5,?) F2e" —m 204) {i‘d B
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Clz@ + 21-(3.;1) - 2C1-(aq) + I2(:3)
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7. a. Use standard reduction potentials to calculate the standard free-energy change, AG®, for the

following reaction:
4Agy + Oy + 4H' 4Ag" oy + 2H,0
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b. Suppose the reaction in part “a” were wntten as
2Ag + Y% Oz + 2H' o9 = 2A8"6g + HiOp)
What are the values of E° and AG® when the reaction is written this way?
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8. Calculate the emf at 298K generated by the cell described in question 1 when [Cr;071=2.0M, — =~
[H]=1.0M, [I']—IOM and [Cr"] = 1.0x10”°M:
Cl'zO'] (ag) + 14H.- (aq) + GI'(aq) - 2Cl'3 (ag) + 312(,,) + 7H20(1)
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9. Ifthe voltage of a Zn-H" cell is 0.45V at 25°C when [Zn2+] = 1.0M and P(Hz) latm, what is the
concentration of H? 7, , . , DH oa) —> 0 Pt ) + Hrig)
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10. Consider a ccll with one compartment consisting of a strip of nickel metal immersed in a 1.00M

solution of Nl ) and the other compartment also with a nickel metal electrode and a 1.00x10°M
solution of Ni**. The two compartments are connected by a salt brldge and by and external

wire with a voltmeter. Calculate the cell potential of this system. F bud Hrs is /VU; E
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11. Usm% a table of standard reduction potentials, calculate the equ]librium constant for the oxidation
of Fe”" by O, in acidic solutlon according to the following reaction:
02(3) + 4H:+(aq) + 4Fe @agp —> 4Fe @p T 2H20(1)
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AP Chemistry
oxidation-Reduction Example Problems

1. Assign oxidation numbers to all the atoms in the following compounds and ions:
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2. Determine whether Fe is oxidized or reduced during the following reactions:
a. 2Fe + 3/2 0, + ¥H,0 —> Fe;,030xH,0 (Rust) Ox/zec
b. FeO + CO — Fe + CO, Recuced
c. 2Hg + 2Fe*" + 2CI' — Hg,Cl, + 2Fe*' peduced
3. Balance the following redox reaction by the ion-electron (half-reaction) method:
a. Cu + HNO; — Cu®" + NO; (in acidic solution)

b. H,C,04 + MnOs — Mn** + CO; (acidic solution)

4. Balance the following redox reaction involving bromine in basic solution using the ion-electron
method:

a. Bryag — Br Oj'(aq) + Br'(aq)
b. P, — PH; + HPO®
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