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Electrochemistry Practice Problems:

1. Determine the oxidation number for each element in the following compounds:

T |
a. .\PQO§?/ @ _{ 6_ O ~7_.

b. NHLIOJ N =2, g4l Y Oy
c. NaHCO4

2. Balance the following redox FEOCTIOH::
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3. A galvanic cell is composed of two half cells, one containing aluminum and aluminum ion and the
other containing nlckei and nickel (IT) ion. Use this information to answer the following

uestions. K i Zﬁ%\/
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Sketch the galvanic cell, labeling all parts.

Identify the metal at the anode and cathode.

Write the reaction that occurs at the anode and the cathode.
Show the direction of the electron flow in the cell.

Caleulate the standard cell potential for the galvanic cell,
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4. For the following calculate the net voltages and determine if the reaction will be spontaneous or

not as written. Please note these equa'hons are NOT_I:)_aIanced R

\ = N — gooth\a ~e O-AADX

a) Al + H > AlI" + H; !( e\l = \ ‘e é). _______:_g_)_.ﬁ——ﬂ—--f-*“*—"—""" ._
N1 41,06 W —

- | Wam aﬂ anCm '
b) Br™ + I, > I +Br; 2 3 c‘r\\ = 53 ] " 1 %{_._m__,._ﬂ_--f

L ' Ly | H’ i b e
E)r N — IrD\O\” J 2, -+ 01 s s i o
R P — e 4 ]
c) CI + sn > sn? o+ Cly R/_Q || = \‘ﬁ \‘3\>¢€}{ D (IO \
s (2 52 \
Qﬁﬁ't_+yh5 QAﬂ-&iB % LS L
5. For the voltaic cell shown below in line notation caiculate@ln Joules. Q& 0 '55 ‘W N
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6. Calcufate@or the reaction: Cl, +(2¢) — 2CI" (E° = 1.36v) b
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7. Which equatlon represents a reaction that is not Redox?
1. ZH? + 02 — ZHzO
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2. Zn + CuS04 — ZnS0O4 + Cu

3. 2H202 — 2H20 + Q2
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This electrochemical cell can best be described as:
o )\ A complete electrolytic cell
b) A galvamc cell missing at least one essential compﬁh‘ér_ﬁ A

) A comple‘re gaivamc cell
d) An electrolytic cell missing at least one essential component



Problems using the Nerst Equation: v

1. Calculate the Eﬁof the followmg cell NOT -at sLandard conditions:
LS5
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2. Calculate the potentlal at 25°C for the following voltaic cell.
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1 CaicUia‘t'é"EH‘E'EghLi_i-l-I.brium constahjﬁ' at 25°C for the reaction between zinc metal and acid. vl l/ \
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Zn(s) + 2 H'(ag) —+Zn*'(aq) + Hy(g) e
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4. What value of £ do you expect for the reaction Pb(s) — sz+ + 2e’
in 0.015m Pb** solution? £° = +0.13v | ooty
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21 ¢ Electron Transfer Reactions

ELECTROCHEMICAL CELL WORKSHEET

Consider the reduction potential chart. Find and copy the reduction equations for Ag"— Ag®and Pb*" — Pb°.
Be sure to include their reduction potentials (in volts).
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Which metal ion has the greater reduction potential? A@

2. If these two metals (and their solutions) were used to create a galvanic cell, which metal would be the

anode? L‘o _.
P = Pt 42e™

3. Write the reaction at the anode: __ 4
4 Write the reaction at the cathode: (/&\ 1“ +t e —= AC\
K.
5 What is the overall reaction? - Aog™ + ﬂ_’) — | z V)f = az Afj —_——

6. What would be the voltage of the standard electrochemical cell? E(/ T
3

7. Sketch the cell:

g Write the cell notation for the cell: SP\O A A) | /'\\g]

9. How many moles of electrons ar¢ involved in lhls ICstlOD7 n= 2o
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10. Find and copy down the Nernst Equation:

11.1f a new cell is set up with the | 1= 0.50 M and the [l’b "1 =2.0 M, the cell voltage will be
 (greaterXless).

12. Use the Nernst equation to calculate the cell voltage with these new concentrations.
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Which of the following is the correct cell
notation for the reaction
Hg,™ + Cd(s) — Cd** + 2Hg(l)

a) Cd*|Cd||Hg,™ | Hg

by Cd*|Hg,™ || Cd|Hg

cj) Cd | Cd™ || Hg,” | Hg

d) Cd*"|Hg||Hg™"|Cd

e) Hg|Cd||Hg™" |Cd”

b0

~ Given the two half reactions and their potentials,
which net reaction is spontaneous?

Ni**(aq) + 2¢” — Ni(s) E°=-025V
Mg (aq) + 2¢” — Mg(s) E°=237V
a) Ni(s) + Mg*'(aq) — Mg(s) + Ni*'(aq)

t%)) Ni*'(aq) + Mg(s) — Mg™'(aq) + Ni(s)

&) Ni(s) + Mg(s) - Mg*(aq) + Ni*'(aq)

d) Mg (aq) + Ni*'(aq) - Mg(s) + Ni(s)

e) Mg (aq) + Mg(s) - Ni(s) + Ni*'(aq)

‘ Calculate E° for the following reaction:
2A1*"(aq) + 3Cd(s) — 2Al(s) + 3Cd*(aq)

a) -2.06V d) -4.52V
b) +4.52V ey -1.26 V
c) +2.06V @

The standard cell potential for
3Sn*(aq) + 2Al(s) — 3Sn* (aq) + 2A1"(aq)
is Ee=1.81 V. What is E.y when

[Sn*'] = 1.0,
[Sn**]=1.0x 107 and
[AF']=1.5x 107 at 298 K.

a) 1.70V d) 1.86V
b) 1.76 V @1.93\1
c) 1.81V

How long would it take to deposit 1.36 g of
copper from an aqueous solution of copper(11)
sulfate by passing a current of two amperes
through the solution?

“2)) 2070 sec d) 736 sec
b) L.Ilx 107 sec e) 1030 sec

c) 2570 sec
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[f a current of 6.0 amps is passed through a
solution of Ag' for 1.5 hours, how many grams
of silver are produced?

a) 0.60g d) 30¢g
b)y36¢g e) 1.0g
c) 034¢g

Under acidic conditions the bromate ion is
reduced to the bromide ion. Write the balanced
half-reaction for this process.
@ BrOy + 6H" + 6e — Br” + 3H;0

2BrO; + 6H' — Bry +6H,O + 3¢
¢) Bros +6H,0 + 10e — Br, + 12H" +3 O,
d) 2BrOy + 6H,O — 2Br + 12H" + 6 O, + 8e
e) 2BrO; + 6H'" — Bry + 3H,0 + 3e

»{ Which of the following reactions is NOT a redox

reaction?

a) 2HgO(s) — 2 Hg(l) + Ox(8)

b) Ha(g) + Br(g) — 2HBr(g)

c) 2HCl(aq) + Zn(s) — Ha(g) + ZnCly(aq)
d)) H,COx(aq) — HO() + COs(g)

¢) 2KClO; — 2KCl(s) + 3 Ox(g)

Usin and
the reaction ,
2Ag(s) + P (aq) — PUS) T 2Ag'(aq) E°=038V
calculate the standard reduction potential of the

g data from the reduction potential table

half-reaction
pt*'(aq) + 26 — Pi(s)

a) -LI8V () 118V
b) -0.40V e) 200V
¢) 040V

Predict the product at the anode when electric

current is passed through a solution of K1.

(:’? L(1) d) K(s)
K'(aq) e} Oxg)

c) Hyg)
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Electrolysis Problems

1. What voltage is necessary to@?me following electrolysis reaction to occur?
aq)

2[(aq) + Cu <> L(s) + Cu(
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3. Use your table of reduction potentials to determine which of the following ions would

reduce first at the cathode of an electrolytic cell:
Ag®  Zn*” 10;~

Ag e —7 zﬁ"‘j = w089
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3 4. How many moles o@g) and Qg’g) are produf:ed by electrolyzimg watei at a current
of 4.00 A for 12.0 minutes assuming ideal conditions? (Q o V\}\,:D/“J ) - o sec
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