Culver City H.S. ¢ AP Chemistry

18 ¢ Electrochemistry

Name
Period

Daterf

6nedd (on) || cathwde (red)
1. Which of the following is the correct cell
notatlon for the ;\eactton
Hg; + Cd(s) — Cd' + 2Hg(l)
a) Cd”|Cd||Hg |Hg
b) Cd*"|Hg,™ || Cd|Hg
(c) Cd|Cd™ || Hg™ |Hg
d) Cd*|Hg||Hg|Cd
¢) Hg|Cd||Hg™|Cd”

2. Consider an electrochemical cell where the
following reaction takes place:

3Sn*(aq) + 2Al(s) - 3Sn(s) + 2A1**(aq)
Which of the following is the correct cell
notation for this cell?

@, Al| AP* || Sn* | Sn

b) AP |Al||Sn|Sn*

¢) Sn|Sn* || AP |Al

d) Sn|AF"||Al|Sn*

e) Al|Sn*||Sn|Al*"

2 -2 ordl

3t o 35n ved

3. An early method of producing aluminum metal

was the reaction of aluminum salts with sodium
metal: AT — Al

PRACTICE TEST

6. Given the two half reactions and their potentials,

which net reaction is spontaneous'7
Mg* (aq) + 2¢” — Mg(s) =.237V
Ni*'(aq) + 2¢" — Ni(s) E°=-0.25V 4~ cohad
a) Ni(s) + Mg**(aq) - Mg(s) + Ni*’(aq)

(‘)‘ Ni**(aq) + Mg(s) - Mg""(aq) - Nl(s)
c) Ni(s) + Mg(s) — Mg "(aq) + Ni? "(aq)
d) Mg’ (ag) + Ni*'(aq) > Mg(s) + Ni(s)
e) Mg”'(aq) + Mg(s) — Ni(s) + Ni*’(aq)

% Calcu]ate E® for the following reaction:
Sn“’(aq) +2K(s) — Snz*(aq) + 2K *(aq)
a) +6.00V d) 4278V
b) -3.08V e) 2.78V
@ +3.08V Sn4tizem >t E'=

Kt +e-— Kk

SV G Cothade
E=-La9%V
8. Calculate E? for the following reaction:

2A|3*(aq )+ 3Cd(s) — 2Al(s) + 3Cd* (aq)

a) -2.06V d 452V \
b) +4.52V (&) -126V (electwigne
c) 206V A M+3- mAl E= bV

A" +2" (4 £z -o.u0¥

9. Using data from the reduction potential table and

. An electrochemical cell of notation Pd | Pd** | |

AP +3Na(s) = Al(s) + 3Na® E°=+1.05V . the reactlon ¥
What is AG® for this reaction 2Ag(s) + Ptz’(aq) —> Pi(s) + 2Ag’ (aq) E°=038V
@ -304 kJ d) +202kJ " calculate the standard reduction potential of the
b) -101kJ e) +304kJ half-reaction
c) +101kJ AG° = -nfFeg” ey o \.07“) Ptz*(aq) +2¢” — Pt(s)
- - (3% ":‘;’r)t - a) -1.18V d) 118V
4. Calculate AG for the following reaction: 505 1% ¢ ‘ b) -0.40V e) 2.00V
Miz(s) x 2Bf (aq) — 2I'(aq) + Bry(1) e g iu& c) 040V By = E°Cothrfe—E"° e
@ +105 kJ d) +52k7 \_,/i, 0,36V = % - (.80) Y
b) -105kJ e) 312Kk 10 n

¢) 312K g% = 535 v~ (1.08)=

Al =-nkg (26 4Es) (55%)=
5. If AG of the following reaction is -203 kJ, what is

-S4s v

E°? 2Ag (aq) + Ni(s) — 2Ag(s) + Ni**(aq)
a) -1.05V d) -0.011V
by +2.10V (e) +1.05v
. c) +0.0011V AG =ThEe®
E'="A4q° ~-(-20%cc0y)
0F 7 Qek)(Ae4850d )
ik
= 41|,05v
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Cu®* | Cu has an E° = -0.65 V. If we know that
the standard reduction potential of Cu®*/Cu is E°
=0.34 V, what is the standard reduction
potential for Pd**/Pd?
a) -099V

b) 031V

¢). $0:31 V.

d) 062V
€) +0.99V

€ e = € (catieadt) =€ e
0.34 - X

X= 1qc|\/

=hnls =



11. What is the equilibrium constant for the 17. How long would it take to deposit 1.36 g of
following reaction at 298 K? copper from an aqueous solution of copper(II)
2Ag'(aq) + 2I'(aq) — Ix(s) + 2Ag(s) E°=+0.265V sulfate by passing a current of two amperes
. a) 2.99x10° d) 879 through the solution? ~ Cu* +22 = o
(b)) 9.04x 10° e) 1.60x 10’ (a) 2070 sec d) 736 sec
©) 173x10° (\¢ BG= -nFE e 6 B) 1.11x10%sec  e) 1030 sec
The, VG == LTAnk c) 2570sec i 3o g0 et | Tt _» QuuysCod g
12. What is the equilibrium constant for the 635%9 | wole” Toead
following reaction at 20C? %1% ¥ I8. If a current of 6.0 amps is passed through a
Fe(s) + Cu*"(aq) — Fe'(aq) + Cu(s) E°=+0.78 V solution of Ag" for 1.5 hours, how many grams
a) 23x 10 d) 1.8x10% of silver are produced?  Rq™ r27= A<
(b)) 6.9 x10% e) 1.2x10% a) 0.60 g d) 3.0¢g '
¢) 1.4x107 @36g e) 1.0g X
c) 034g Lshr 308 (oCad I m«a) O¥
13. What is the cell potential for B * PRI S P
35n"'(aq) + 2Al(s) —» 3Sn**(aq) + 2A1**(aq) 19. How many kilowatt hours of electrical energy
e E°=1.81 V when [Sn*] = 1.0, [Sn*"] = 1.0 x 107, are required to plate 2.00 grams of silver from an
2 4 . 2¢,2+ and [AP']=1.5x 107 at 298 K. D= n? aqueous solution of silver nitrate on to a
' a) 1.0V d) 1.86V necklace using 3.00V? (1 joule = 1 volt-coulomb
ORI (e)) 193V ‘ and 1 kwh=3.60x 10°)) (1784Gud(300¥)= 5373 _
) 181V E. =18 0542 T a) 0.00135 kwh ) 0.00149 kwh .60 o).
T iy b) 0.000165 kwh e) 2.07 kwh Yo
14. If the potential cell is +1.32 V at Q = 0.0969 c) 32.4 kwh 2ot 479 ¢ Il " lml« _UBF (wﬂ\*,
with n = 2, what is the standard potential of the W1B1g Ik !WN aE Gd
. cell? Nernst B4 20. How is aluminum currently produced in
a) +1.35V d) +1.34V industry?
b) +1.48V (e))+1.29V a) by reduction of A’ in AL,O; with Na(s)
¢) +I3 1V ypy = E°- 0.0% ; I b) electrochemical reduction of pure Al,O; to
S give Al and O,
15. Predict the product at the_auqdé when electric c) electrolysis of AlF; to give Al and F,
current is passed through a solution of KI. @) electrolysis of a mixture of Al,O; and o W
(2) LW (5) d) K(s) e ore lost af NasAlFgto give Aland O,  Vall- BF o

() elchmas : o
b) K'(aq) &) Ol S e) by reduction of AI** in ALO; with CO(g)
éa.._-\_)_w c) Hx(g) K v L L J"EJ; -2.43Y

W0 7 0L PR T Jrre” > 1L (E= 535V ff“JM 21. How was aluminum originally made?
16. If electric current is passed through aqueous & o a) the Hall-Heroult process
LiBr, the product at the cathode would be b) AlO; mixed with cryolite is electrolyzed
e and the product at the anode would c) electrolysis of molten Al,O,
be  Pra d) mining and purifying directly
'.t*kicn‘f
a) HO(,Li'aq)  d) Br) Hxe) (€D reducing AICk with sodium _g— very
b) Bry(l), Li(s) (€)) Ha(g), Brx(l) ¥
c) Li(s), Bry(l) 22. Using data from the reduction potential table,
ot g g : e predict which of the following is the best
[ [5‘(;‘\ 20— 28« Q‘ =|.0% d) & hf{““'{ Ox oxidizing agent. w054 likely Rediices J L‘h,
el ; t 3 @\‘-’_\—( Ty (‘ (/
_/L\‘\ + L os % B 3.04% ¢ ’S @ F2 d) Ag3 (LlL-Yt\
20D Dok UHERYe™  @%= ~L23V J 4 Wi €7 b) A% e) Al
¢) Sn*

24,0 u’—’@* Tl LEE 7820
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23. Under acidic conditions the bromate ion is

24.

25;

reduced to the bromide ion. Write the balanced
half-reaction for this process. Or0y” = €
(a)

b)
c)
d)
€)

BrO;” + 6H" + 6e — Br" + 3H,0

2BrOy + 6H' — Bry +6H,0 + 3e

Bro;" + 6H,0 + 10e = Br, + 12H + 3 O,
2BrO; + 6H,0 — 2Br + 12H + 6 O, + 8e
2BrO;"+ 6H" — Bry + 3H,0 + 3e

Balance the following redox equation which

occurs in acidic solution.

a)
b)
¢

d)

€))

N;Ha(g) + BrOs'(aq) — Br(aq) + Na(g)

3N,H; + BrO; — 3N, + Br + 3H,0 + 6H"
N,H; + BrO; + 2H — 2Br + N; +3H,0
3N,H; +2BrO; + 12H —

3N, + 2Br + 6H,0 + 12H"
N,H, + 2BrO; + 8H — 2Br + N, + 6H,0
3N,H; + 2BrO;” — 3N, + 2Br" + 6H,0

Which of the following reactions is NOT a redox
reaction?

ay
by

<)

2HgO(s) — 2 Hg(l) + Ox(g)

Hy(g) + Bra(g) — 2HBr(g)

ZHCI(aq) +7Zn(s) = Hy(g) + ZnCIv(aq)
H,CONaq) > HhO(0) + COx(g) |

rr) 2KCIO; — 2KClI(s) + 3 Oa(g)

N’
%2

Standard Reduction Potentials at 25°C E° (volts)

Fi(g) + 2¢” — 2F(aq) +2.87
Au’ + 3¢ — Au(s) +1.50
Cly(g) + 2¢" — 2CI'(aq) +1.36
Oy(g) + 4H;0 (aq) + 4" — 6H,0(1) +1.23
Bry(1) + 2¢" — 2Br(aq) +1.08
Ag'(aq) + e — Ag(s) +0.80
I,(s) + 2¢" — 2I'(aq) +0.535
Cu*'(aq) + 2¢" — Cu(s) +0.337
Sn*'(aq) + 2¢" — Sn’’(aq) +0.15
Sn**(aq) + 2¢” — Sn(s) -0.14
Cd*(aq) + 2¢" — Cd(s) -0.40
Zn*'(aq) + 2¢" — Zn(s) -0.763
2H,0(1) + 2¢” — Ha(g) + 20H (aq) -0.828
Al (aq) + 3¢ — Al(s) -1.66
K'(aq) + e — K(s) -2.93
Li'(aq) + € — Li(s) -3.045
Answers:

1 G 11. B 21 E

2 A 12. B 22 A

3 A 13 E 23 A

4 A 14, E 24. E

5 E 15. A 25, D

6. B 16. E

75 € 1% A

8. E 18. B

9. D 19. D

10. E 20. D
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