Teacher’s Tools® Chemistry
Electrochemistry: Voltaic Cells: Worksheet 3 g V

_ |3 1. If a reactant loses electrons it is
(A) reduced.
(B) oxidized.
(C) disproportionated.
(D) the cathode.
(E) a catalyst.

[~ 2.The anode is where
(A) electrolyte concentrations are lowest.

(B) electrolyte concentrations are highest.
(C) the Nernst potential is measured.

(D) anions are produced.

(E) oxidation occurs.

(__ 3. All of the following statements concerning voltaic cells are true EXCEPT
(A) avoltaic cell consists of two half-cells. '
(B) a voltaic cell can serve as an energy source. ( SOnWCa. d/{‘ e/( ectn (4-0 W%Z])
(C) the electrodes in a voltaic cell must be composed of dissimilar metals.
(D) the two half-cells in a voltaic cell are connected by a salt bridge;\) COESSA
(E) reduction occurs at the cathode in a voltaic cell. AO‘F AeELES /7

)> 4. Write a balanced chemical equation for the overall reaction represented below.
5 _\
AL|AP* || Zn| Zn® 1(AI = Al°T r Se

(A) 3Zn(s) + 2Al(s) — 2A1"(ag) + 3Zn**(aq) 5 (7 /\”* 1= Zn )
(B) Zn(s) + 2Al'(aq) — 2Al(s) + Zn**(aq)
(C) 3Zn**(ag) + 2AI*(ag) — 2Al(s) + 3Zn(s)
((D))3Zn* (aq) + 2A1(s) — 2AI*"(aq) + 3Zn(s)
(E) Zn(s) + Al (ag) — Al(s) + Zn*(aq)

C/ \KD/\ 5. Write a balanced chemical equation for the overall reaction represented belowo.’d =
: 3
Fe't— Fe” s+ C

-—

Ri| Fe**, Fe’* || CI'| AgCl | Ag

hal ) C .
(A) AgCl(s) +F e3+(aq) +2¢ — Ag(s) + Fe2+(aq) + Cl'(aq) AGC’ = /‘\ﬂ t
(B) AgCl(s) +Fe*'(aq) — Ag(s) + Fe*"(aq) + CI'(aq) At
@IAECI(s) + Fe(aq) — Ag(s) + Fe™(ag) + Cl(ag) reductn g As

(D) Ag(s) + Fe*'(aq) + Cl'(aq) — AgCl(s) + Fe** (aq)
(E) Ag(s) + Fe’*(aq) + Cl'(ag) — AgCl(s) + Fe**(aq)

Copyright 2005-PTAS, Inc. 1 0108ws03.pdf



Teacher’s Tools® Chemistry
Electrochemistry: Voltaic Cells: Worksheet 3

C _ 6. What is the correct cell notation for the reaction below?
Cd*"(aq) + Ni(s) — Cd(s) + Ni*'(aq)

(A) Cd*" | Cd || Ni | Ni*
(B) Cd|Cd*" || Ni*" | Ni
(CHNi |Ni*" || Cd* | Cd
(D) Ni|Cd™ || Ni** | Cd
(E) Cd**|Cd || Ni|Ni**

EN 7. Which species is the best oxidizing agent? (refer to a voltage table)
(A) bromine B
(B) sodium i 10n NeT
(C) potassium metal (/
(D) fluoride ion ¢ -
(E) carbon dioxide ¢ OL

D 8. Which species is the best reducing agent? (refer to a voltage table)
(A) sodium jontet
(B) sulfide ion ¢2-
(C) chlori inecy,
(D) sodium metal Me
(E) silver metal A

1 } 9. The more E, is for a species, the stronger the oxidizing strength of the species.

(A) voltaic

(B) positive

(C) dilute

(D) negative

(E) concentrated

[ i 10. Which of the followings species are uxidi_zing agems(J }{ f(,rg()? 1, and 1/»,{9
(A) I only G e
(B) Land F
(C) L, and Cr,0;*
(D) F, Ni, and Li
(E) Niand Li

_ﬂ 11. Which of the following species are reducing ¢ '19311&(1(\ b[‘ W@‘* Cf;, Sjﬁﬂ 9
, (A) K only QH
(B) K and Cl,
(C) H" and Sn*
(D) MHO4- and C12
(E) Cl, and Sn*
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Teacher’s Tools® Chemistry
Electrochemistry: Voltaic Cells: Worksheet 3

[>_ 12. Using the reduction half-reactions, write an overall reaction in the direction that is spontaneous.

Calculate E°. It T — 4 oL Eox = ‘(U. [ J;/i
Agl(s) + e —Ag(s)+F(aq) E =-0. 1‘52‘___’\'/ f 153
Co*(ag) + & — Co*(ag) E, ,=+1.953V) .
A Y. /09
(A) Co*(aq) + Agl(s) —> Co’*(aq) + Ag(s) +1'(aq) °=_2.105V
(B) Co*(aq) + Ag(s) + I'(ag) = Co*(aq) + Agl(s) E°=-1.801 V
(C) Co™(aq) + Ag(s) + I'(ag) — Co™(aq) + Agl(s) E°=+1.801V
"j> Co3+(aq) + Ag(s) + I'(aq) — Co™*(aq) + Agl(s) E°=+2.105V
{il[:*)f Co**(ag) + Agl(s) — Co**(aq) + Ag(s) + I'(aq) °=2.105 V

E/ 13. The cell voltage, E°, is
(A) reductive
(B) oxidative
(C) negative
(D) zero
(E) positive

for a reaction taking place in a voltaic cell.

3’00/\ '}vmeou S

[ 14. Use the standard reduction pofentials below to determine which of the follow?g metals can be
oxidized by 1 M HCI: Zn, Sn, Cu, and [ A \ Y £ adAA 0 |
Wt Fle™ — ﬁL F=( .db

Al (ag) +3¢ ¢ Al(sY B, =-168V
Zn*(ag) +2¢ & Zn(s) E, =-0762V
Sn**(ag) +2¢" ¥ Sn(sy £, =-0141V
Cu™*(aq) +2¢” — Cu(s) E =+0339V
(A) Al only
(B) Cuonly

(C) Aland Cu
(D) Zn and Sn
(E) Al, Zn, and Sn

f ! 15. The standard reduction potentials for F,(g) and Br,(/) are +2.889 V and 1.077 V, respectively.
Write the chemical equation and calculate E° for a voltaic cell based on fluorine and bromine.

(A) Fy(g) + 2Br(aq) — 2F (ag) + Bry(g) E°=+1.812V - .~
(B) Fy(g) + Bra(g) = 2F(aq) + 2Br(ag) ~ E°=-1.812V Fvde =N #4.857Y
(C) Fig) + Bra(g) = 2F (aq) + 2Br(aq) ~ E°=+1.812V : — #0579
(D) 2F (aq) + 2Bri(aq) = Fy(g) + Bry(g)  E°=+1.812V Q,L Pl =g [-07
(E) Bry(g) +2F(ag) — 2Br'(aq) + Fi(g) E°=-1812V o
C 16.F t ti B liaiAde \ 0;-3" \

. For a spontaneous reaction, / . . WNCA

(A) AG°> 0 and E°> 0. (___"‘ ®) = 2r 2, ‘{_1

(B) AG®> 0 and E° <0,
(©) AG° <Vand 2> 0"
(D) AG® <0 and E° < 0.
(E) AG°=0and E°=0.
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C_ 17. What is the potential in volts for the spontaneous reaction between the Ag|Ag+ and Zn|Zn** half-

cells? _
Zn”" (aq) + 2e- > Zn(s) Ee= 0763V Zna2t7ie +0%3
Ag’ (aq)+e- > Ag(s) E°= 0.799 V 0-?4 4
[5 6 2
(A) 2361V
(B) -1.562V
(C) 1.562V D
(D) 2.361 V

W 2Za + CL2Y— 2T+ Cn
— 8. What is the [Cu *'] in the cell Zn|Zn2+ (0.05M) || Cu2+ (? M) | Cu if the cell voltage is

1.03V?
Zn? (ag)+ 2e- > Zns)™ Eo= 0763V 2n= 224 2o~ 1+ 07623
Cu?(aq) + 2e- > Cu(s) E°=0337V \ 0.05%2 / 0.05>
G0l 2 go=t flulfs  [hog= 1= "3 % x
(B))0.0002 M / o .
(€) 0.05M _ y 0.05%, (2 _ 0.
= — ' 07 B N
(D) 0.0035M i€ 4-Coot %‘;;,; g *
: 0 (&)_5’" _ Ly
C/ ﬁ 19. Given the standard electrode potentials: A3\ = ¥ X= a6 M
| Cu? (ag)+ 2e- — Cus)'?N  E°=0337V _
+ ! A 2F i 27
Al* (ag)+ 3e- — Al(s) o~ E°=-1.66V A3 — AAIT + Slu
The voltage of the cell: Alg(804)1 (0.1 M) | Al [| Cu | CuSOy4 (0.5M) would be £ /( C)q 7
@ 000V (M7 =0 20m Catt o (B
1.98 V - ,.>
(C)zmv Lf:[_:"_ Q. os‘{,)\{, ; N
T oysTv & }* o f'-l--l* g 59
e o\ 4\ = Q.00

¢ > 4’
"Cr,0, “(aq) + H,S(g)+ H (aq) — Cr*(aq) + S(s) + HO(l)

)_( 20. When the equation above is correctly balanced and all coefficients are reduced to their lowest
whole-number terms, the coefficient for H,O(g) is

/
‘ by,
(A) 2 (B 4 € 6 D) 8 (E) 14 Nwimd

& 7

3(/4;3 - S+ de” F "“H’)
red
+
/"/H'F b ,,LQOU_ — ,;sz" 210
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