Homework: Chapter 21

Wednesday, January 10, 2007
12:13 AM
Problems: 10, 12, 13, 14, 15, 16, 17, 27, 28, 29, 33, 34, 46, 47, 56, 57, 60, 61, 70, 71, 101, 109, 129, 147

© 16H " (ag) * ZMn0, (o) T 1OCV (ag)) = ZMA™ (g )+ SC\, ()4 S, O(()

& C\” ct“

® M0, ZKOH Ho L =221,0 iK™ +S04°
© Mn0y

O H

@ @ Cl0sT(ag)+ 2Eg) = L)+ Cllag) Lacidic]
veduced o¥i dized
OX\d‘Z(v\s aggrt | edNCing oo

® Ma0 () SO, (a) — MO, (), SOy (aq,\ )
\zH+zMno = M0, + (M0 | H,04507 — SO+ ZHT 2
\0¢” +lZH 20, M0 ~GH, O | SHO% ssoﬁ'~> 550, 1’+\o++ +10e”
\ZH* +ZMaOy +5H. o+55oz‘—-> M,0, AT o+sso “+[OH"
2K +zmnoq+53o3 "= M0, + H,0+550,° [+204" both sides ]
H0 +2Ma0y + 5507 MLo;sSOJ +on
ox10v2ed : SO{L’ fco\\Jmnj a30w+
veduced: MaOy oY dizing ospict

C) MV\OL{ (q‘(.)"“ H O'L(‘\‘f) - /"\y\u+ O [aCIch]
S+ gH* “”{Vleq —>an++Lbe ’0 *‘ZH +2e
106+ 1eH + ZMA0, +5W.0, Zf\’\r\z** <8H D+ 50 +]OH +{0¢”
bH**ZMr\OH+5HZO7_ —>2Ma™ + 3k, 0+ 50,
oxichized: HLO,_ reduci noy ek
cedueedt MaQy o dizing oguct

° ¥ -2 oNe2
® 6 0,0)*NUIQ = N0, (o) [ocidic]
a'{f‘eap(nf Loafanoe/
oxtdized OL r‘c,o\uc‘r\\a& Ukﬁov\*

redveed 'NO D)“d‘z"‘j odgen
@ Ce0 ZF(“‘Q + C,U\.(SB - C((OH)'&(«S) C.w(OH) (53 [ED-S(CJ

2x(304 S L1 = Colot), H, 0J2H0+ Culs) = CuloH), +2H* +2.7) =3
e +IOH++ZCrOZ'+ GH, O+3Cu(5)—>ZCr(OH> + 0+ SG(OH) +\GH\+Z!}\
[HH *2C 04" N L0 +3Cul(s) > 2C(OH), +§c (oH), +[*—{0H both sides |
IH O*ZC-’O*‘(NQ *3()&(5} — ZC((OH\ (s)+ EC\&(QH) (0 Hou
orduzed: Cul®) \”Co\uc\ws ogerct
rLd\JC&&' CrO Z—COJQ oxd 2 aﬁu\'\‘

OoN ¥ iz
© ASO (‘N@'*“ NO (MHD - Aso (QQD‘l‘NOg (Mp) U)o&d
2¢ U +A<(‘Sz”~> AsO, *2H,0 | o+ NOT — No,~ +764% «2¢”
(ZH'+ AsO+NO,~ = A0, +H,0 + NOS ) [+20H both sides]

~ N A =N = L2N0T

[ . - Y m'l—Ll\:nf
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Ho0+ AsOF N0, = AsO, tNO” t20W
oxidized: Nozgﬁ) \/'eduar\ﬁ a%en‘(‘
Vtduced: s 6\( (0&@) oxldlzmj agent
W W, 0 o KER
@ ® &,rZO-, (N@ *Zn(s) ™ 2n (MQ"‘ C(Z (Nﬁv) l‘_ac\'o\ic_}
q\eﬂ*l- \‘lH'+ CQO?;‘ - Cr?_-+ 7HLO g+Zy-\'-> an*-!-Z&H
RE+29H+2Ce, 0 +92n—> 2C > 4|0+ 20"+ e,
Z€H+ “‘ZCfZO;_(a@“‘(?ZV\(S) — ZCrH(M(,) 225 )+H“ZO
O}qd\uﬂ 2"‘(5) )’Qd\)c\vr\% ou:]q,w_\.
(“QAUQJ szO;—(a.@ cX(d(Z\V\Ij 09 et

2 g4 a 3 N 73
@ FC(OH)z Ok MV\OL\— (N\«\ - ,V\Y\Ol(g t F(’_(Ol—bg(s) [lomsicj
1,0 Fe (O, => FeOH),+ Hte | 32U (40, — M0, + 214,0
(H,0% 2Fc (0, *3H* +Mn 0y~ —> 3 e (OH);+ Ma0, ) [+ 301" both sides ]
YH,0 + 3Fe (OH)Z () + Mn O{(q?) — 3% (OH>3 (s)* MV\O.L(S> +30H"
ox 1dized TFRE(OW) () reducing ogent
edoced Ma Oq’ (qq,\ ox\'diz,'mc] aguch

© 2 +NO; (o) > Za () Nolg) [ocidic]
Za = 20 +2e” S +(H+NO,~ = N, +3H,0
520 () 42NOy (o) *[2 ' 524 (ag) + 2N, (3) +GH, 0
oXidunzed Z'\(f) re_ca\\)c'\r\3 o\gcvﬁ
ceduced NOS(@) oxidizing ogent

s _-.(z' -1
@@ @Hcr (‘k@ * C\O{ (r&%) - HJSO,; (‘MO + C\—(MJ {Bo\si c]
30+ Bl —> H B0y + 3+ 8¢ | Ge+(H*CI0,~CI™ + 31,0
AR, O+BRU + 24 H +HCIO," > U, B0, + 24 [ + HCI™ + (21,0
2B H, (ag) +4C10; (ag) —> 3,80, () + HCL () +3H,0(0)
oxichzed BHG reo\ucms ogedt
reduced ClO.; om’d(zif\g MMA-

o 2 -2 +3 +2 -2
© COXlp 1,89 - o) Nl [owiaicd
So¥H +Ce0,> CA+ Y80 | HON,0 N0+ ZH +2¢
\6H" + ZC O *SH,0 +5N,0 [olNO +[OH +2C,*"+8H,0
LH" 4203 (ag) * SN,0() = [0 NO(3) + 2C" (ag) +31, 0
oxtdized "NZO() redieing agert
tduced CWOVZE(Q?) O)(l'dI.ZJV\j agem‘l‘

o +6 =% ~1
© B, () = BrO5” (w{'r)’f@r’(mr) [ basic ] )
VR0t B, SIROHZEN 10 | 267 4 B, = 2B,
(LU,046B (o (1) = 2B O3+ 10By ™ + |2t ) [+IZOK both sides]
VZOH +6Be, (1) = ZBr0 5 (ay) +10B¢ (ag) *6 14,0 (1)
oxithi zed %rz ox\dmug wjuf‘r
veduced B(,_ F@'Uciv\zj oxcfavrl’

o +s 7% +3 - +2-2
) @& H+NO (ae) =D, (D4 N0 [acdic]
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W© e Sb(ﬂ*‘ié{(ﬁ@ "’gow_éz,a(s)"* I+\$Z OZ(j) (acrdic]

L0t Sb> SbO + U 12,7 2 UH AN —> NO +ZH, O
GH,0+ Sb+IGH +YNOy = Sb, 0, + 124 + YNO+SH, O
Sb(s)+ Y H + HNO{(MV) - quO(‘(s) +4YNO +ZHZO

oxidized Sb(s) reo\ocinﬁ ogart
edu ce d NO{(Q@ o><io\\'ain3 wje/rt

+2 +s 2P o 5 3.,
@ Mhu(a@* (5'\03'_(0\@’—7 IV?\V\O\;(M{)"“ %\3 ("“(\D l;o\c{d\'c:]
MOt M= M)~ +GH 5| 234 Ri0 = Ri™s 2H,0
W+ZM,,?—': %HA*SF%\O; ——~>ZM,,\O(1' + !EFF‘”.; 5Ri**+ ISHZO
ZMa" YR 5810, = ZMa0 #SRiT + [H,0
oxidted MV\’L+ fﬁ&UCiv\g 09ttt
Muce) '%IO; O'XId\Z\h? agﬂm+

U S 2 -3 3 -3 o
@ FC(O\'Q-L(S)* P‘O(o\’\)?: (ﬂj)—j [:C(OH>3(S)+ PL-.(S) Uso\sf(,]
H,0+ Fe (o), = Fe(oM),+ e | 3=l Ph(oW), ~> Pb +3H,0
YD+ B (oW, *+ B + Ph(0H), 532 (0M) + 36 + Pt 3HLO
S (0H)EH+ PhloH); (o) = Fe(oH)(s)* Ph(s)
ox10ized: TSN, (s)  @dwei nq agqosh
ccduced: 1Pbl0 \—\33 C”“’O o¥i dizi ng a\ﬂu«\‘

o
@ @ sz?’(%w - NO;(‘“‘/\_\" NO-,:(M',) Uomé‘c]
HotNO, = NOS+2H g™ ¢7+[NO, = INO ~
B0+ ZND, > NOJ 42K +NO,~  (+207 btk sides)
TOHTHINO (Y= No;(a%) +NO; (ﬁ%)
NO.L(O s8idizing and fcdoc«V\? aget

® zi(s)wo;(mg - ZVL\(,oH):T (o) + N¥; () Lonsic)

WP Zin™> Zn(O W=+ Ze~| s NO,~ — Ny + 3H,0

1ol .0 + 4Zn e FH* +NOy > HZulOWY, +I6 1 + NH 43800
|3H,0 + HZnl)+ NO; (o) = HZn(0)y )+ Ny (+ TH™ L7 bt 5ides]
L4 ,0+ TOH™ +HZn()+ NOS(ag) = Zn (oW + NH; ()

2xtdized Zh(5> fE{}UC‘\V\S O\ﬁw\*

veduced NO{CW\ oxio\izinj ogent

© H'[,S(j)'\‘ NO';(WJQ - g%h\“" NO("Q [ocidic]
BH. S = Qe+leH oo™  3+HHANOT —> NO #2H,0
ZYN,S +GHH IGNOy = 3S¢ +4FH +IGNO+32H, 0
ZYH,S (O + L6H+16NOS (ag) = 395(s)+ 16NO(y) +32H,0(0)
oxidized HZS(9) r?_duc'u\ﬁ a9 onct
veduced NO;—(aﬂ) oxio\iain3 agerth

@@ D> Z2e” Sn>Snt +2Ze”
S0 22 S

\v Y| - ow

O T N

<< §
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~ P '« SR ‘ =~
SR €
Sn*

2n**

@0 Ay As v PP 2"
AqgiPE> fog®* +Pb

< Ll —

As-u sza-

@9 @ *owod Ni g [MNisoy

© lef+ G KT and NOy

© gkt © Fe

@ wi © vignt 4o left

© Fe ® Fe )™ F™42”  Ni¥'+2™> Ni
© F Fe * N ™ Fe2* a4 Ny

& © AL+ Cru‘(mo - /‘HH(NQ +Ce(s)
A\ (S)\ /*\“(m‘,) I Crn(a\@{ Ce(s)
B (o (a)* SO,(g) + ZH,0(0) = Culs)+ S04 (og) ¥ HH" (ag)
20,(5) | S0 2l €™ lag) H 1 Cu &

@ g Meld)| M G | A ()| CAGs)
Ma(s) = M +2e” CA® 42~ Cd
MY\(S)'L Cdz)r(«@ = Mp* (a@ + Cd <s>
©  Fe(s)+ NOJ(ag) ™ Fe** (og)* NO(9)
® NS * 907 (o) = 208, () + S0 ag) +0(0)
= -0063

@) ZAx (o) + Ny ()+140(1) STAus) + N, olg) +Z H (ag)

~Lblo~ /7 #2527

-5 27
€D Nils) Aglag) = Ag+ N

\°3K h V\E___._nCLH Eeell= N+ 23=lo2V
0.0S92V
logi¢ = ()(Lozv) = I7.2297
0.0592V
K= 1.697%d7
@ FemRY*t™ V=M G Ceade” V2 - 2
D > S el 2520 the”

e+ 20 BT+ 2C,
logK’M = -2087
Y4

I’ ~ n?n—-..)«—3

Eeellz =G4 = ~.02V
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K= qzqxIs

& oAt G
AlT— Al+ 3 V=-leeV G () t2e~
Zf\f+6c—”>z,5\(ﬂ V=LY 5CJZ+'>BCJ+(QC— VT HO
TAIZCAT AP 43 Ece(l= 106- Ho= (.26
logk= (@)(1.26) = 122.7
0.059C
K: S.OL{"IOI'H
) It B
L, t2e —>217 V=.53 BetZe 2R, V=107
L4282 2T 4B, [lcell= LO1-53 = 54V
IDS\CS_(_Z_Z_Q‘Q -~ ML
0542
k= Y4.59x3"

@ ® AS v M \
Agre 2 Ay V= 8 M2 e V=L
ZA%"3ZA3 t7e” \/‘-’-:_‘8 .
2fa + M= ZAq M Eeell® -8+ 118 = A44V
IOSIC=(Z)(.‘1‘H) T %.58
092
=331 10
® Cl, v B¢
Clyt 2720107 V213G Ry, +2Ze 2B V= 1.07
2B = B¢ =2~ V= -1.07
Clo+ 28— Be, +2C17 Ecellz ~1.07-1.3¢ = -2.43
legk =) ~2.43) = -§2.09
054C
K= B.o4x10 "

G & Ac=CD(As)(1.02) = =A%HulaT il
® OG= ()(-.02)(4(. 5) = HsEky e

@ g 06 =C(A6D0126) = =10t
®) A (WY = =l TTET )

@ @ initial Ecell .
Niﬁ+ Ze. ™ Ni V=18 {Co *2e"2Co V=-2%

T e ) o gary (TG V=g
Niz (o ™ NitCo (01,)

Eel\= 18+ 7252 53V
log 2 (z)(_sz) < 179 K=%0Y4xio
.0597

e} PSR R ] - e ar
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SS3- 0sqzv leg T = [54G
z <

€ .03V = .S3 - osqz log &

[og Q= - .L\']Ok‘l
Q= .3%5= Cp*oo‘vo"sj
L reactarts ]
[Niﬁj = [Pmdvcf‘53
.23%
Nz sam

@ M/ Calat
MAT 2 M) V= 418| C 4 ag) 42 —Cd6) V- Ho
NG+ Mnls)t (ot )
Ceellzs MO+118 = [53Y
@ Ecell= 15T~ 0572 loq .G = [.5qV
A

-9
O Ecll= .58~ 0592 oy G (= -0s0M = |yzq
¢ 35 m
Ecell = |0V
© .05sV 7 1.5%- 059 l=q B
Q= .03\‘1(0 < M
[rcac[‘a.&;]
[V‘/\V\Z‘L] = [Pnolw.'l-s_l
.0%196
@@%(D ZS ij \W\o\ x ZMB\(’F = 2-0\% hnall.—
’Z,Ul 313 lhnol/ﬁ
() 236= LS x10t = 28
€) 2813 amp w 3690%c , 251, T2 Gx 10" amp s
lsec {hr
_F]SSA ¥ [dn\.ﬂ N \»\T y s mol « 'ZL < [ ool
T.0days  Lthe  3(00gc U HISA w2z, st

|.3%x(0” ‘zj

@) 5313 Cuy Lol , Zwole | q0UES

x

9
A 3L, [Ohr = [.OI%[O

(pz,ssj [wol Cu ls Lol | hy s.

(@) ~3- %0——117

(oS"\'q

e o Ald
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