CHEM 2
Chapter 19 Key Begins on Page 3.

1. A mercury battery, used for hearing aids and electric watches, delivers a constant voltage of 1.35V for long
periods. The half-reactions are

HgO, + H0, + 2et > Hg, + ZOH'l(aq)

Zng + 20H',, ——> Zn(OH),, + 2¢€"

Which half-reaction occurs at the anode and which occurs at the cathode. What is the overall cell reaction?

2. Write the cell notation for a voltaic cell with the following half-reactions.

Aly, —> A%, + 3¢

©®

+1 1
2H @ T 2 — > Hz(g)

3. A particular voltaic cell operates on the reaction

+2 -1
Zng + Cl, —> Zn", + 2Cl

(ac)

giving an emf of 0.853 V. Calculate the maximum electrical work generated when 20.0 grams of zinc metal is
consumed.

4. Dichromate ion, Cr,0,?, is added to an acidic solution containing Br* and Mn*2. Write a balanced equation for
any reaction that occurs. Assume standard conditions at 25°C.

5. Caculate the standard emf of the following cell at 25°C.

S | SN | Cu™ iy | Cug

(ac)

6. Using electrode potentias, calculate the standard free energy change for the following reaction.

Ng, + 2Cl,, —> Na’, + Cl",



7. Calculate the standard emf at 25°C for the following cell reaction from standard free energies of formation (see
Appendix C)

S

+2 +3
2Al, + 3Cu?, —> 2AI°, + 3Cu,

(ac)

8. Use electrode potentials to calculate the equilibrium constant at 25°C for the reaction

Clo,*

4 (a0)

2Clo"

3 (a0)

+ Clo2* (see Appendix | for data)

9. Calculate the emf of a cell operating with the following reaction at 25°C, in which [Cr,O,"] = 0.020 M,
[1"] =0.015 M, [Cr**] =0.20 M, and [H™] = 1.0 M.

-2 -1 + +3
Cr,0O, + 61 o T HH, —> 2Cr o T 3I2(S) + 7H.0

(ac) 0]

10. The emf of the following cell at 25°C is0.475 V.
Zn|Zn'? (1 M) || H™(test solution) | H, (1 atm) | Pt

What is the pH of the test solution?

11. Chlorine, Cl,, is produced commercially by the electrolysis of agueous sodium chloride. The anode reaction is

——>  Cl, + 2¢

2C1%

(ac)

How long will it take to produce 1.18 kg of chlorineif the current is 5.00 x 10> amps?
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Which haif-reaction cccurs at the anode and which occurs at the cathode. What is the overall cell reaction?
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2_Wote the cell notation for a voltaic cell with the follewang half-reactions.
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3. A particular voltaic cell operates on the reaction

Zn, + Ch, ——» Zn", + 2C & TRAnsFeR... hT 2,
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THE TOIEMPHAL Red Fole Cv Oy ja ACH aoweh RS 28y — By + 28 £=-loTY

ﬂr‘iﬂ"‘i + (YH e —» ;fr.eﬂ-,. TH,2 £+ I‘JSUI} 50 n D, + f‘fH"-hﬂBh‘.-'? 1B, 1 ﬂfr”* Tﬂ::‘i
r &
Matt o —» MuOy eBH YL Sem E 2 = 4Ry e w geetd

ol FT 58
5. Calculate the standard emf of the following cell 4 25°C. o o vt 5. £ 2 roHv.
Sn,, | Sﬂrz{q} I Cu_z[ﬂ}| Cu,, Cutt 2 2 Cu £ o= +o53Y

ol 2 +o. 4BV

fi. Using electrode potentials, calculate the standary free energy change for the following reaction. .

Mo = Na't la” F#=211V

Glis e = O € TIEY

2G5 r -nEE® . — _ETP;:;.I’
2 =5{406,50) ({07 V) ecti

= 347156 T & 33 kT

Na,, + 1/2Cly,;, — Na", + CI'




Cor 2.

7. Calculate the standard emf at 25°C for the following cell reaction from standard free energies of formation (see
Appendix C)

. o
AG: 0 6498k T -4 3L.2RY é' o &G
2Al, +3Cu?,, —>» 2AI°, + 3Cu, - -nF
AG% s 2(-4BlaY = 3(6428) & 1,157,300
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8. Use electrode potentials to calculate the equilibrium constant at 25°C for the reaction
210" clo,’,, + Cl02", (see Appendix I for data)
HACE REACTION S £2. = 0.054¢ loc K.
-\ - -t _ celt = n
ClOs " 4 28 28 s €10, 420K~ €= 035V roBY - BB ook
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— c - d7Y
C_,(ngr +e/04—- CtOu fa}@ L o1 loc € = Go.t3v) (Y - .08t b
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9. Calculate the emf of a cell operating with the following reaction at 25°C, in which [Cr,0,']1=0.020 M,
[I'1=0.015M, [Cr?]=020M, and [H']=1.0M.

" . b e trALSF
Cr0/ g * 6T + 14H'y, —> 207, + 3L, + THO, - ‘

0- &ul?— Crb 4 4K the” —» 20 M0 €7 133V
ECV';O_,"IU‘\]‘ CH’]N 61" g SI; +bhe" Fa -o,sq‘.’
(&r2oY* =, 72 " - €y 7 1019V
= = .15 x10
(o-00)(oiers) (10" Eeett = ¥079V - O%Sh loe. € :-1sam"> =2 +0.68Y

10. The emf of the following cell at 25°C 15 0.475 V.

Zn | Zn™ (1 M) || H"(test solution) | H, (1 atm) | Pt
£%= +0.16 W
What is the pH of the test solution?

(+0.16yd = (0:475V)

SIE 5.059 2 = 4.8l

11. Chlorine, Cl,, is produced commercially by the electrolysis of aqueous sodium chloride. The anode reaction is

201, ——> Cl, + 2¢

How long will it take to produce 1.18 kg of chlorine if the current is 5.00 x 10? amps?
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