REMEDER

F=

18
(25.00 pl) (0.7914 £/ pal’) /(32.042 ¢/ mol)
1-A. (a) 0.5000L
=1235M

(b) # i 500.0mL @ & & : (1.454 g/mL) % (500.0 mL) =
727.0g. A% =)L 2500mL OFE 1 19.78 g VA 500 mL
morzouRL A, 7270 —19.78 =7072g A% ) —)
DENVEEIIRATHGZ N5,

A% 7 —)b (mol)

skl (ke)

(19.78)/(32.042 ¢ /mol)
= 07 ke = 0.8729m

EViRIE

FHERICTNToHFEE ORI E, £21308731m T
b, KEDELOEZNIFIHORPTIMIEHAEIT> T
Wh72H, bIRIHIEFELZ > TWE I DD S,
B 48.0 g HBr )( R )
IB. (a) (lO0.0g‘i’%i‘iﬁ 180 L
_ <0.720gHBr) _ (720gHBr>
mL & L &
720gHBr/L
80.912 g/mol

TEaipE = =38.90M

36.0 g HBr
0.480 g HBr/g i

(¢) 233 mmol = 0.233 mol

(b) = 75.0 g &

0.233mol —
890 mel /L 00262L = 26.2mL

(d) Meone™ Veone = Mai* Vi

(8.90M) - (xmL) = (0.160 M) - (250 mL) = x =4.49mL
1-C.  (a) 1 mol @ Ca(NO,),(5X & 164.083) (Z1%, 2mol @
NO; (& 62.005) "&EFE N5, fHEIEO=IL,

( 2 mokNO; )( 62.005 g NO; / mokXO;. )
molCaNO; ), /\ 164.088 g Ca (NO; ),/ mol Ca#NO; ),
_ _ gNOy

0.7558 2Ca(NOy),

b L, Ca(NOy), %% 1.26 ppm (= 12.6 ug Ca(NOsy),/g ¥ i),
NO; 78 9.52ppm (= (0.7758) (12.6 ppm)) D H A, lug O
Ca(NOs), 1213 0.7558 ng ® NO; A& b,

(b) 0.144 mM Ca(NO,),

= (1.44 %107 M)(lm.o&;

g Ca (NO,), )
L mol CaANO,J,

m 3

= 0.02363 g/L

OB R 1.00 g/mL IV EBET 5 &, Ca(NOy), Dift
J£13 0.02363 g/ (1 000 g i) T 5.

_ DHEOE

PP o R

~(0.02363gCa(NOy, _ -
- 1000 g L * 107 = 23.6 ppm

% 10°

(0) (@IZBUT DA VT 7 AR OMERE ORI 0.7558 ug
Lk 7z B LERTIZ Ca(NOy), 25 23.6 ppm & LT 7z
51X, NO;~ ol 17.9 ppm = (0.755 8) (23.6 ppm) TH 5.
1-D. mol OBr~ = (0.005 00 L) (0.623 M) = 3.115 mmol
mol NH; = (183 x 10°L) (14.8 M) = 2.70; mmol
Z OB L 3mol @ OBr™ (24 LT 2mol & NHy 284ETdh
L. L 7275 5 T, 31l;mmol @ OBr~ (2 & 2.077 mmol
M)@.mmmfm NH, 5B E T 5. K
IS W FE R wm Ll > NHy 254 % &, NaOBr 25l BREASE & 7
5. BUBE 9125 5 72 NHy & NH; left over = 2.70g mmol —
2.07; mmol = 0.63, mmol T& 5.

2E
2-A. (a) 15CI2BIF 2K, 0.999 102 6 g/mL.
B 0.00lZg/mL)

B (5.3974g)(1 8.0g/mL

e (17 0.001 2 g/mL )
0.9991026 g/mL

=5.4031g

(b) 25 CIZBI BKDHEEE, 0.9970479 g/mL & m = 54031 g.
2-B. #iiEX2-1 %flioCT, m =02%1g d, =00012g/
mL, dy =80g/mL, d =524g/mL % A$ 5 &, m=
0.2963 g.

9_, ¢ _ ¢
2-C. 7 d

16 CIZBIT 4R EIVIREE :
' (16C) 0.05138 M
0.9989460g/mL ~ 0.9972995 g/mL

= ¢ at16T=0.051 46 M

2-D. FildBBLZ50mM T, # 1mM 23 5121 50 512
TS 2 0EN DL, 2%, 2mL % 100 mL IZAH$IUST
EHHMDH. Exy PCHEE2mL % 100mL 77 AL,
AKTI0mL 1% 5 X5 AMT 5. MR EIVIREL
51.38mM/50 = 1.0 mM TH 5. ENVIEEDOFEI DS %
WAL, AR 1-3 2.

Meone™ Veone = Mai™ Vai
(561.38mM) (2mL) = (x mM) (100 mL) = x = 1.028 mM



2  HEMEOSA

L0 XOHEEE S5 mL % 250 mL IZARE 522 & TH 5.
5mL ¥y MM 2mL By b XD SRS SAVRNE
F72250mL 79 233 100mL 7 A3 X0 Mz AMHED S A
INENWTDTH S,

F2mMERE 2 AICIEERORE 25121, FiR4mL
% 100mL & L <135 10 mL % 250 mL \I2A MR35, ELiE
J#1d (4 mL) (51.38 mM) /(100 mL) = 2.055 mM.

F) 3mM B E D < 2 IZIEFERO=E % 321, JFK 6 mL
% 100mL & L <13 15 mL % 250 mL AT 5. Tl
JE£1d (6 mL) (51.38 mM) /(100 mL) = 3.083 mM.

FAmM B E D AICIEFEROR Y 45120, JFiR 8 mL
% 100mL & L < 1FEE 20 mL % 250 mL (SRR 5. Vi
J#1d (8 mM) (51.38 mM) /(100 mL) = 4.110 mM.

2-E. £2-TOH T4 31F, 22CTAN1.0033mL/g 5T
WhHIEHRFELTWAS, L72ai- T, (15569g) x (1.0033

mL/g) = 15.620 mL
38
3-A. (a) 125296 +0.0003 ¢

—12.4372 £ 0.0003 g
0.0924 g —HRMHT- 3 H7
(b) AMifE7r S = 4/0.0003* +0.0003° = 0.0004,
it = 0.0924 = 0.0004(+0.5%) g
3-B. (a) [12.41(%0.09) + 4.16(%0.01)] x 7.0682(=0.0004)

_ 12.41(£0.725%) X 7.068 2 (£0.0057%)
4.16 (0.240%)

= 21.086 (£0.764%) (because y0.725 + 0.005 7> + 0.240°
= 0.764)
= 21.05(£0.1¢) or 21.1(£0.2)

016
1.0

AR AT 20 & = X 100 = 0.8%

(b) [3.26(£0.10) x 8.47(%+0.05)] — 0.18(+0.06)
= [3.26(£3.07%) x 8.47(+0.59%)] — 0.18(+0.06)
= [27.612(+3.12%)] — 0.18(%0.06)

= [27.612(+0.863)] — 0.18(+0.06)

= [27.45(£0.85)] or 27.4(£0.9)

IR A2 S = 3.,%

(c) 6.843(£0.008) x 10" + [2.09(£0.04) — 1.63(£0.01)]

AN DEETE
= 6.843(%0.008) x 10" + [0.46(%0.0412)]
AR AENTDEET
= 6.843(+0.117%) x 10* + [0.46(+8.96%)]
=1.49(+8.96%) x 10°

=1.49(%0.1;) x 10°: relative uncertainty = 9.,%

Lo, = —(ﬁ x 100) = 1.235%

O =
(d) %ey = - 2 3.4

(3.24 £ 0.08)"2 = 1.80 + 1.235%
=1.80 + 0.02,(+1.,%)

(&) %e, = 4%e, = 4( 3B 100) = 9.877%

(3.24 £0.08)* = 110.20 + 9.877%
=1.1,(£0.1)) X 10*(£9.9%)
0.08
3.24
log(3.24 + 0.08) = 0.510 5+ 0.010 7
=0.51 = 0.01(£2.,%)

(f) ¢, = 0.43429% = 0.43129( 38 ) = 0.0107

(2) e—; = 2.3026 ¢, = 2.3026(0.08) = 0.184

10345008 — 1 74 % 10° + 18.4%

=1.7,(£0.3) x 10*(+18%)
3-C. 1.69 M NaOH (it 39.997) % 2.000 L F #3221
0.338 mol ® NaOH (= 13.52 g) AU TH 5.

13.52 g NaOH
0.534 g NaOH/g Vi
25.32 g IR
1.52 g V& /mL VAR

= 25.32g A1l
= 16.6, mL

(b) EIViLpE=

[16.66(=+0. 10)mL][1 52(+0.01)2 (edﬁ]

[0 534(=£0.004

) g NaOH
g il

(39.997 1M) (2.000L)
mo

KE & RO FREITER L L (12
FRIFEKDEH IR B.

z¥uo) o7,

EOVIREE DN RS =

Ve) + (5 (5550 =

EIViEEEE = 0.169 (£ 0.002)

3-D. By =10", 727Ly=[H'], x=-pHZM>H. =~
i S 13 ey/y = 2.3026 e,
H'] =10 =10"" =363 x 10°M

FI:’IT] = 2.3026 epy = (2.3026) (0.04) = 0.0921

et = (0.0921) [H*] = (0.0921) [3.63 x 107> M]
=331 x10°M

[H*] = 3.63(+0.334) X 107°M =3.6(+0.3) X 10°M

3-E. 0.0500(£2%) mol =

[4.18 (+2)mL]|1.18 (+0.01) B ][0.37o<+0 005)-£HC
mlL g Il

36,461 811CL

mol

RAFEIIAT

m



o — () + (34 (425)

x = 0.06mL
3-F. RBMEORE &
N : 14.0068 & 0.0004
H :1.00798 + 0.00014
n X (JFFmt AP S)
N : 14.0068 + 0.0004 = 14.0068 = 0.0004
3H : 3(1.00798 + 0.00014) = 3.02394 + 0.00042
NH; : 17.03074 + 4/0.0004% + 0.000 42°
= 17.0307, + 0.00054 g/mol

0.000 5

NN UASS g ot - B
FHRS AR 20 & 5358 = 100 X 17.0307,

= 0.0034%
4=

4-A. P = %(11640 +97.9 + 114.2 + 106.8 + 108.3)
108.6,

i 3 _ \/(116.07108.64)2+-~~+(108.37108.64)2
51
=71,

BARHEA & = BEREOTY = % — 31,

i =116.0 — 97.9 = 18.1

(2.132)(7.1,)

0% fEHEIX[H] = 108.6, £ /5 = 108.6,+6.8,

Gear = 197.9 — 108.6,]/7.1, = 1.50
Gape = 1.672 (Lo DFHAIMEIZ A 5)
Gear < Gaple DT, fili97.9 13557,

wEmMEoLsA: 3

4-B.
A B G [ D

1 | Computing standard deviation
2
3 Data=x X—mean (x-mean)~2
4 17.4 —0.44 0.1936
5 18.1 0.26 0.0676
6 18.2 0.36 0.1296
7 179 0.06 0.0036
8 17.6 —0.24 0.0576
9 |sum= 89.2 0.452
10 | mean= 17.84

11 | std dev= 0.3362

12

13 | Formulas: B9=B4+B5+B6+B7+B8

14 B10=B9/5

15 B11=SQRT(DY/(5—-1))

16 C4=B4—$B3$10

17 DA4=C4ar2

18 D9=D4+D5+D6+D7+D8

19 [

20 | Calculations using built-in functions:

21 |[sum= 89.2

22 | mean= 17.84

23 | std dev= 0.3362

24

25 | Formulas: B21=SUM (B4:B8)

26 B22=AVERAGE (B4:B8)

27 B23=STDEV (B4:B8)

1-C. (a) x = —ooh b x =40860 £ TIIBIT 277 A
DHEDHEE RO LLENSH L. 2 =40860 DL &, z=
(40860 — 62700) /10400 = —2.1000. 77 A M1 EHL 55 Ai
THhh, —oorbH —2.1000 F TOMALE 2.1000 2*5 +0F T
DOHEMEELL D, £4-1Tidz=0% z=21HOHEMEE
04821 L7 RLCHAH. z=0»b z =00 L THOMEIL 0.5000
TH Y, z=2100025 z =c0 £ TOMMHIE, 0.5000 —
0.4821 = 0.0179 & 72 %. JEATHEHE 40860 ~ A )V Kl T 80%
T TR EPHENETL—FOHEIE, 00179 T 7
21.79% ThH 5.

(b) 57 500 ¥ 4 ) Ti&, z = (57500 — 62700)/10400 =
—0.5000. 71.020 ¥ A VT, z = (71020 — 62700) /10400 =
+0.8000. z = —0.5000 2°5 z = 0 £ TO A7 AHIH T DM
1, £41TIHOWIEERENT VDS, z2=00bz=
+0.8000 ¥ T o T A 1% 0.2881. z = —0.5000 2 5 z =
+0.8000 £ ToOEFOMAEIX, 0.1915 + 0.2881 = 0.4796 T
&%, FEATHEE57500~71020 ¥ A VT 80% T N> T\ 5 &
THRENL 7L —-FOEEIE, 0479 6 £721347.96% TH 5.
4-D. ROAT Ly Fy—MIBIFLEVCLE CIDERIT
(a) 0.052, (b) 0.361.



4  SHEREOSZ

A B Cc
1 | Mean= Std dev=
2 62700 10400
3
4 | Area from—oo to 45800= 0.052081
5 | Area from—oo to 60000= 0.397580
6 | Area from—oo to 70000= 0.758637
7
8 | Area from 60000 to 70000
9 =C6—Ch= 0.361056
10
11 | Formula:
12 | C4A=NORMDIST (45800,A2,B2, TRUE)

31.40 +31.24 + 31.18 + 31.43
4

4-E. (a) T, =

= 31.31, mM

5 \/ (31.40— 31.31,)*(31.24 — 31.31,)* + -+ (31.43— 31.31,)°

1—1
=0.12, mM
w = s/¥n = (0.12,mM)/y4 = 0.06,

7, = 30.70+29.49130.01+30‘15 — 30,08, mM
~/(30.70—30.085)* +(29.49 — 30.08,)* + -+ +(30.15— 30.08,)*
e 4—1
=0.49; mM

uy = s,/¥n = (0.49,mM)/V4 = 0.24,

2 2
ST (0.49,)
FCHCUHC = = = 16'
(b) lculated sg (0-1202 8

*omﬁhﬁ_ﬁ#ﬁa HIE3DE S F=928T, Fe > Fuape
. BHREREIARICRE R D,

4-F. 117, 119, 11, 115, 120 pmol/100mL, =116, s —

358k &, HHE 4B BREFEXEIZKROEY TH

2.

r =+

ts (2.776) (3.55)
=116., £ ———F—>~
n ¢ V5
= 112.,~120.5 . mol/100 mL

= 116.,+4.,

111 pmol/mL OfE i 5% FEXMICE TN TV WD T, &
RTINS,

1-G. (a) pg/g #ZHT B E 10 % g/g b D, —I5E (ppt)
Thb.

(b) Foy = 467/3.6° = 1.6 < Frape = 5.06 (5+F & 5RO F
HEXZNZN5). [FHKIE 95% CRIMEREIZH EA L2\,
(0) Fea < Frape D729, Fffiz 4-10a & 4-9a %5 .

B \/s?(n] — 1D+ s5(n,—1)
Spooled — 2

n +ny —

\/462 6-1+366-1 _,,
3

6+6—2
; _ 1z =7 [ mm,  151.1-34.4] /66|
calculated Spoolcd n +Vl2 4-13 6+6
=7.0,
teal (= 7.00) > tape (= 2.228, HHE 10D E &) DT, 7
FEAKHE O5% CHIEIZ R 5.
(s%/n, + s3/ny)?
e = -2 =
T ) )
n,—1
___(3.6/6+1.2/6)" _ .0 4
(3.67/6)* | (1.2/6)" ’
6—1 6—1
t — ‘51752‘ _ ‘34.4—42.9\ _
S )+ Sy J366+1.226
teal(=5.49) > tiape (=2.447, HHE 6 DL X) 20T, {FiH
IKHE 95% THEIZ R D
1-A. (a)
X Yi LY If d; d?
0.00 0.466 0 0 —0.0046 2.12 x 107°
9.36 0.676  6.327  87.61 +0.0016 2.56 x 107°
18.72 0.883 16530  350.44 —0.0048 2.30 x 107°
28.08 1.086 30.495 788.49  +0.0040 1.60 x 107°
37.44 1.280 47.923 1401.75 —0.0058 3.36 X 107°
4EF 93.60 4.391 101.275 2628.29 9.64 X 107°
D =
Dley  n
= (2628.29) (5) — (93.60) (93.60) = 4 380.5
‘Z(Iiyi> Z«Ti D
= =
Z‘.yi n
_ (101.275)(5) — (93.60) (4.391)
D

= 95.377 + 4 380.5 = 0.021 773
. ’z @) S
Z«'Ci Z!/i

_ (2628.29)(4.391) — (101.275)(93.60)
D

= 2061.48 = 4380.5 = 0.47060

_2d) _ 964x107°
n—2 3

=321 x107%;s, = 0.00567

2 —
_ /s [ (3.21x10705
Un, =V ~""%3805 0.000191




MEMEOEZL 5

A | B ] c D E F G H [
1 | Least-Squares Spreadsheet
2
3 X y
4 0| 0.466
5 9.36| 0676
6 1872 0.883 4 :::
7 28.08| 1.086 ' [
g 13~ y=00218x + 04706 -

8 3744 1.280 £ 92 N
9 2 1
10 LINEST output: § 10 |
{1 m | 002177] 0.47060 | b g oo N
12 Um | 000019 | 0.00439 | up 5 g ]
13 R2 | 0.99977 | 0.00867 [ s, 2 o6 N
14 s 05, |
15| n= 5| B15 = COUNT(B4:B8) oAl Lo Lo 1y
16 | Meany = 0,878 | B16 = AVERAGE(C4C8) 0 ﬂméimso ]
17 | (x-mean x> = | 876.096 | B17 = DEVSQ(B4:BY)
18 T
19 | Measured y = 0.973 |Input

Number of

replicate

measurements
20 | of y (k) = 1 |Input
21 | Derived x 23.0739 | B21 = (B19-C11)/B11
2 [u.= 0.2878 | B22 = (C13/ABS(B11))*SQRT((1/B20)+(1/B15)+((B19-B16)2)/ (B11/2+B17))

HEmE4-CDRA Ty Ro—h

syZ (3.21 X 10~°)(2628.29)
4 380.5
= 0.004 39
Fe/N TR AT AR
y = [0.0218(£0.0002) ]z + [0.471(+0.004) ]
_y—b _ 0.973—0.471 _
(¢) x " 0.0218 23.0ug
bLmkbOiix L) SR LEA, ©=2317pg.
T DARFEPS (s¢) |
v /1,1 (y—2)*
|| \//C no omY (e, —7)*
0.00567 /1 (0.973 —0.878 2)*
= O —+— —2le LO08) — () 2
10.021 77| 5 (0.02177)%(876.1) —0-2ns

B ziE, 231 +0.3ug

=1

5-A. (a) LOoDORB OMEHEREL,
75 v 7 OFENE, ypank = 0.001 1g.
al = Ypiank + 35 = 0.001 15 + (3) (0.000 644) = 0.0031,,

s = 0.0006,,.

_ (39(0.0006,)

N} Ko — & — -8
(b) EE OB = - 2 20X 10 M- 8.5 x107°M
(0 i = 10s = Q00006 _» '\ 5omy

m 2.24x10'M™

5-B. (a) [Ni“L:[N?*}i%:

217 (25.0
[N Ji( 25.5)
= 0.980,[Ni*"];

(b) [S]; = (0. 0287M>( 025’%0) = 0.000562, M

© INi**]; L
0.000562 7 + 0.980 4[Ni**];
= [N, =9.00 x 107*M
5-C. LoWEMDH 0T, AMERI—1=7L%2
90% fE X H Tt ¢ = 1.895 2T, +(1.895) (0.098 mM) =

2.36 LA
3.9 A

+0.19mM. 99% fE B X 1 T ¢ = 3.500 % DT, +(3.500)
(0.098 mM) = +0.34 mM
5-D. SR MR L TR AR kDS, [X] = [S] ok
X Ax/As DESHIE 1.31.
Ax As _ Ax/As _ 1.31 _
m]*F“$>$1“’mw51*ﬁf*Lm

BRI E 2 & O RAGKHI B \WT, S ORI

[S] = (413pg/mL) (%) = 0.8%6ng/mL
RODERE &REH
e - Ax/As
RABH P = T T8]
B 0.808 _
131 = T Ty = [X) = 0.509ug/mL



6 HEMEOBA

A [ B T c ] D E F G H 1 J
1| CygHg/DgHg internal standard calibration curve
2 X1/[8] Ax/As
3 0.100 0.101
4 0.500 0573
5 1.000 1.072
6 [ Highlight cells B10:C12
7| Type "= LINEST(B3:B5,A3:A5, TRUE, TRUE)" 10~y = 1.0756x + 0.0084 :
8| PC: CTRL + SHIFT + ENTER 08 ]
9| Mac: COMMAND + RETURN 2 sl ]
10 m 1.0756| 0.0084| b >~ >
11 Um| 00517 0.0335]Up < 04 ]
12 R2| 0.9977| 0.0330]sy 02 N
13 n= 3[B13 = COUNT(B3:B5) ool N
14 Meany = 0.582 | B14 = AVERAGE(B3:B5) 00 02 04 06 08 10
15 S (x; - mean x)2=| 0406667 | B15 = DEVSQ(A3:B5) x1/1s1 N
16
17 Measured y = 0.652 ] Input
18 k= Number of
replicate
measurements of y = 1| Input
19 Derived x = 0598 | B19 = (B17-C10)/B10
20 Ux=| 0.0355|B20 = (C12/ABS(B10))*
21 SORT(U/B18)+(1/B]B)+((B]7—B14)A2)/(BWOAE*B15))[

HREBEL-EDAT LY Fy—h

SEEHEULREIIBWT, X135.0045 10.0mL £ THME

20T, XOIoEEIX, (10/5.0) (0.509 pg/mL) = 1.02 ug/

mL.

5-E. (@) A7Ly F¥y— D+ B10: Cll TiE, HE m=

1.0756, wum = 0.0517 £ YIH b = 0.0084, u, = 0.0335 753K %

5. Y oBEGmEIETTH L. MEM (=0.0084) 1, 112

RS (=0.0335) L h/haLl, EFFREXYOHUNTHS.

(b) 2 7Ly F¥—hdt B9 TIE, [CyHsl/[CDg] = x

=0.598, &)V B20 IZHEHEARTED S uy = 0.035 575K F 5.

() BREFEXMEHBELICBTAAF -7 bD ¢,

12.706 TdH 5. [CHgl/[CiDgl 1281 % 95% 15 X [ 1%,

0.598 + (12.706) x (0.0355) = 0.598 + 0.451. HIxHAHEH S

1%, 0.451/0.598 = 75%. HHELICBIFAAF2—F 2 Dt

13 12.706 DT, 3 HOMERORHES SIERE WV (75%).

L, b9 1 HEMATHHME2IZL2HEA, 5% EHXHIE

/3123 5.

5-F. ZOBEOF— 1%, FH=0.8411, HEHEfF2%= 0.1888

THb.

TRV % BT,

o ZLEBRFREOSMIN M EE SR SN D R E TR R,
101 H H Ol f# % ZLERR T o FRRIZE <.

ol 2 = O DMEMAS, o & b B L BLE RO
fEIZIE 2 v,

o T B = O OWPEAT, O E D BT RTEF2E TR
Tz,

e LOYIEMEEAIZL LT, Ml d 23 00MEM ST
ARSI 2, F23EL T E RN

s COPIEMAEEALZEL LT, 14 HANER L CREICET
THI .

o T UH AT WEIDSBIE S LW

L 2 e e e e B e
YO g ﬂ 3
1.4 F =
E 9 +2s /\ 3
o5 12F =
Q | 3
2 10t E
B osf————= - =
{'% |
[ 0'61 T - 2s 3
04F 3 o g
02F 3
E # 3
3 Yo ) T Y
o 50 100 150 200 250 300
=
6-A. (a) Ag™ + Cr — AgCl(aq)

AgCl(s) =— Ag™ + CF
AgCl(s) = AgCl(aq)
K, =20x10°
K,=18x107%
K;=KK,=36x10"

(b) (D% 2 LY, [AgCllag)] =3.6 X 107" M



(c) AgCly = AgCHag) + ClI~
Ag™ + CF = AgCl(s)
AgCHag) — Ag”™ + CF
AgCly = AgCl(s) + CI~

K, =1/(9.3 x 10"

K, =1/(1.8 x 107

Ky =1/(2.0 x 10°)

K, = K\K,K;=3.0 X 10

@) () (2)(1.00 + &x)®

~=1x10"
(0.0100 — 2)(0.0100 — 2x)*

6-B.

(b) Cr** #SIBAIE TH 5 720, [Br] & [Cr,0d ] id=ok
$0.00600M 2227259, UG LY, 1mol ® BrO; L
T2mol @ Cr*t 2B E$ 5. CFfF A< %Y, 2mol
D Cr*t %721, 1mol ®BrO; & 1mol ® Cr*" ZH#E T 5.
Bk DX EHE 72012, [CFF] DA O FEEORIEE © =
0.00500M & <. Cr** OfEIE/hE <, RIBTH 5.

(0.005 00) (0.00500) [1.00 4 8 (0.00500) ]®
(0.0100 — 0.00500)[Cr**]?

[Cr¥*] =24,x10"M

[BrO;] = 0.0100 — 0.00500 = 0.00500 M

6-C. La(I0y) @ Kg l3/h&Ww (1.0 x 1071, 3 vt o
FEIZTEEL 72 La(10y) /RS RIS E D RE S v EfET
5.

— 1><1011

Lat] = e _ 10x10°"

=8.0x10"*M
(10, 1° (0.050)*

#7213, La(10y)5 < 0.050 M %5 I 7L E L 5 & wE s
BT EEFIE LR

6-D. Ko 79K&E L, ZO0HIEE LIbFEEREZ OO0 T,
Ca(IO0y), Z L VHE T D EFHET L. b LLFEEGTEL LR
WA, ER K2 T2 2813 TE R, N 7 A0
HIEFIZE < D Ba(l0y) " 7213 Ba(10y),(aq) O A F ¥ it %
FEL, AN DDA T R ERR LRV, EvwogE
2, FOTPHEIEMESTWLZS).

6-E. [Fe**1[OH 1P= (107" [OH =16 x 107¥

= [OH 1=25x10"M

[Fe**J[OH™]* = (107) [OH"1* = 7.9 x 107"

= [OH 1=28x10"°M

6-F. 0.010 M @ 1.0% (= 0.00010 M) % [Ce**] 25 L7z
V. 0.00010 M Ce*™ % &y o v BEE O O A Id kT
Fisns.

[C* IPIC08 1P = Kgp = 5.9 x 107%

(0.00010)2[C,02 " 1* =5.9 x 107

) o\ 13
[Cﬁﬁ’]z(%) — 8.4X107°M

wEmEOEZ 7

8.4 X 1078 M C,0.~ #70.010 M Ca®* 2Ll & & 5 A 2 DD
5L XI121E, CaC0, ® Q %EHliT 5.

Q = [Ca®"][C,07 ] = (0.010) (84 x 107%) =84 x 107"

%E% 5, CaC0,(=13x107°%) TIX Q < Ky, TH Y, Ca®*
IR L 7,

6-G. TNTO=v ) Nilen)§' 2IH L T2 EIGEL
7284, [Nien)?7]1 =1.00 X 107°M. ZHiEH &9 &3 x
10 mol @ en Z )1, en #E 0.100 M 253, =203,
EMAAERANETGZ 5.

Ni*" + 3en == Ni(en)%"

K = KKKy =21, x 10®

[Ni (en) §+]
Klen]?

(1.00 X107 —21
= ———"— - =4 7X] M
(2.1, x10™)(0.100)° 710

[Ni**] =

22T [Ni(en)®*] & [Ni(en)3"] 27107 M & ) E b T/HE
WZ kRO LS.

[Ni(en)*"] = K,[Ni*"][en] = 1.5 x 107*M
[Ni(en)3"] = K,[Ni*"][en] = 3.2 X 107°M

6-H. (a) thif:Na® 7213 Brtid, Bk T 23EE o w

FTHTH AW,

(b) #E3ME © CHy,COy (REME O IAEIEIE T, Na©™ (It £ 72

WFHEEEO VT NTD 2w,

(¢) FEME : NH{ (3 NH; o365k, Cl7 I3k 72 13

DWEFNRTDH W,

(d) $E3E1E - POY 332, KV amit 230w g

nTHew,

(e) AL« BEVES 2 I3EIREMO VTN TD v,

(f) HHME BT v = A4 F 23l T 7o

WFRTH %W, CH,COF IR EA/MOIEIELTH 5.

(g) HEVE: Fe ™ (EMYET, REMRIEIZMRME X - 3O VS

nThH e,

6-1. Ky = Ky/Kgp=43x10"°

Kpy=Ky/Kgy =16x107"

6-J. K=Ky =Ky/Kgp=12x107

6-K. (@) [HIOH J=2'=Ky, = z=4/K, = pH
= —log YK, = 7.469 (0 T), 7.082 (20C), 6.770 (40C).

(b) #i#7 DO IZBWT[DT] =[0D] %D T, K=1.35Xx

107° = [D*][OD7] = [D*]*=[D*] = 3.67 x 10 *M=pD

= 7.435.
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1E
7-A. (a) OH HO_ HH
no_ _tMo 0
e =0 H 0
H \ H /
H C=C H OH
HO  oH OHOH
Ascorbic acid Dehydroascorbic acid
CeHgOp CeHsO7

TAINVE YEBEONXE 6(CDOEF#) + 8(HOKT=) +
6(0 MET&) = 6(12.010 6) + 8(1.007 98) + 6(15.999 4) =
176.124 g/mol

0.197 0 g of ascorbic acid
176.124 g/mol

I, OFVEE = 1.1185 mmol/29.41 mL
=0.038 03 M
(¢) 31.63mL of I; = 1.203 mmol of Iy~
= 1.203 mmol of ascorbic acid
=0.2119g = 49.94% of the tablet

(b) = 1.118 5 mmol.

7-B. (a) H
H COLH
CH,O,K
H COK
H
() LB2g/acid o0 ol

204.22 g/mol

Z ® NaOH ® mmol #i&, NaOH % 0.038314 kg 2 & F 1L
5.

4.09; % 10~* mol NaOH
0.038 314 kg solution

= BE= = 0.105; mol/kg solution
() NaOH ®E V% = (0.057911 kg #i#) (0.1055 mol/kg &
i) = 6.09 mol

2mol ® NaOH &, 1 mol ® H,SO, & Ktd 5.

o %(6.0986mm01)
H2 4 =

_ mmol _
10.00 mL = 0.305 mL 0-305M

7-C. 0.08771 M @ NaOH 34.02 mL = 2.9839 mmol ® OH .
~UYBROERY r, LT ) 2 A0 R y LT 5.
x+y=02376¢g

AT =) =2 20ELME) +2( 0 VEOELE) =
0.0029839

yg
129.59 g/mol +

xg —
2( 104.06 g/mol ) = 0.002983 9 mol

BIET AL, y=0.2376 —x. 2 =0.10001 g = 42.09% < 10 >
Wk, HALY =V = 413 57.91%.

7-D. BUERIE SCN + Cut — CuSCN(s). Y& fiid, Cu”
DENEH=SCN-OENVEDEE, 2% ) V,=100.0mL T
HH. BETHEITIE, BF O SCN™ BEWTICHFET 5.

SCN™ OEViEEZFH L, [Cut] = Kg/[SCN™] ORIEA 5
[Cu™] %Kk 5. 728212, Cut 0.10mL A5 T Sz e 513,

[SCN] = (M) <0'0800M)< 50.0 mL, )

100.0 mL 50.1mL
=798 x 1072M

[Cu*] =48 x107"/7.98 x 107*
=6.0x107"

pCu® = 13.22

BEETHE, [CuTISCNT] =2 =Ko =2 = [Cu™] =69
x 107 = pCu™ = 7.16.

MR LHTE, B0 Cu BEET S, 728213V =101.0mL
nkx,

[Cu*] = (0.0400 ) (LOLOML-L0.0mL ) _ 5 65100 m1

151.0 mL.
pCut = 3.58
mL pCu | mL pCu | mL pCu
0.10 13.22 | 75.0 12.22 |100.0 7.16
10.0  13.10 | 95.0 11.46 | 100.1 4.57
25.0 12.92] 99.0 10.75 | 101.0 3.58
50.0 1262 | 99.9  9.75 | 110.0 2.60

7-E. AgBr ® V1d23.66 mL. 2.00, 10.00, 22.00, 23.00 mL
Tid, AgBr 0"+ LTHB Y, Br d&->Tw2,
2.00 mL T,

K, (for AgBr)
Agt] = 2sp
[Ae] Br ]
_ 5.0x107"
23.66mL — 2.00mL 40,00 mL
(B ety )(0'050°0mL)< 42,00 mL)
ERETS ZOBr DELRE  RIE
=115x107"'M = pAg" =10.94
kRIS kO S &,

10.00 mL TlE, pAg® = 19.66.

22.00mL TiE, Agt = 9.66.

23.00mL Tlid, pAgh =9.25.

24.00, 30.00, 40.00 mL Tl&, AgCl it LTk, #BEO
Cl™ AW AFAET 5.

24.00 mL T,

v Kgp(for AgCl)
e =

1.8x10°"

(A7-32mL—2LO0mL ) (5, 05000 )

=58%x10°M = pAg" =823

40.00mL)
64.00 mL

FFRIZRkO 2 &,



30.00 mL Tl, pAgh =8.07.

40.00 mL Tix, pAgt =7.63.

MR (47.32ml) T, [Agt] = [C17] 20T, ko

EHITEL LN TED.

[Ag™IICIT] = 2 = K (for AgCl)

= [Ag']1=134x10°M = pAg" =487

50.00 mL Tl&, Ag® 7% (60 — 47.32) = 2.68 mL #HI2dH 5.
[Ag'] = (E8BmL) (0 084540 = 2,510 M
pAgt =2.60

11

pAgT

| | | |
0 10 20 30 40 50

Vgt (ML)

7-F. (a) I” 23 51212 AgT12.6 mL A%, SCN™ % b3
51213 (27.7 —12.6) = 151 mL 2" TH 5.

SCN™ & Ut d 2 DI 0B Agm DFE IV
D SCN™15F

_ [27.7(40.3) —12.6(£0.4) mL][0.068 3(£0.0001) M]
50.00(£0.05) mL

_ [15.1(£0.5)1[0.068 3(+0.0001) ] (a)
50.00 (%0.05)

_ [15.1(+331%)][0.068 3 (+0.146%) ]
50.00 (0.100% )

= 0.0206 (£0.0007) M

[SCN™] =

(a) OFATIE, FEOHAZ L TldZd mL TEFZ &2l
7o FHEHRICHAA—E LTRSS NEHE, o) HdME
B, TRNTCOFFEE L CTEELTHEXIEFLICR 5.

(b) [SCN7](+4.0%) =

[27.7(£0.3) —12.6 (£?)][0.068 3(+£0.0001) ]
50.00(=0.05)

151 mL FORREE y% LB &,

(4.0%)% = (%)% + (0.146%)* + (0.100%)*
= y=4.00%= 0.603 mL

27.7(+0.3) — 12.6(+?) = 15.1(+0.603)
= 032+922=0603% = ?2=05mL

=

8E
§A. @) u= L (K124 NOjT-(~D)?) = 0.2mM

(b) 1= 3 ([Cs*1-12 4 [CrOF ]+ (~2)?)

WEMEOEL 9

([0.4]-1 + [0.2]-4) = 0.6 mM

1
2
(© 1= 5 (IMg*1-2 + [CI7]- (~ 1) + [AF*]-3)
1
2

([0.21-4+[04 + 0911+ [03]-9) =24mM
MgCIL AR A\C\JEEEE

8-B. 0.0050 M (CH;CH,CH,),N"Br~ {2 0.0050 M (CH;),N*CI~
ZRLT, £=0010M A+ >¥%4 X (CH;CH,CH,) ,NT &
800 pm. @ =800 pm, A4 YEMA +1DEE, 1 =001M,
y=10.912.
8-C. AgSCN OHMEIZIH C X 5 LGE L7254,
13 2 = 0.060 M.
Ko = [Ag"]7ag* [SCN rgon- = 1.1 X 1071
2 =0.060 M O & & DOIERARIL, 7pg+= 0.79, 7sox- = 0.80.
K = [Ag"1(0.79)[0.060] (0.80) = 1.1 x 10"

= [Ag"]=29x10""M.
8-D. 0.005M DA F »HREIE, g+ = 0.86 and 7oy~ = 0.81.
[H* ) 7g+ [OH Jog- = (2)(0.86) () (0.81) = 1.0 x 107" =

z=[H"T=12x10"M. pH= —log[(1.2 x 1077 (0.86)]

=6.99.

8-E. (a) I" ®ELVH=2(Hg:™ »ELE)
(V) (0.100 M) = 2(40.0mL) (0.040 0 M) = V. =32.0mL
(b) FHFEL$~To Hglt 793.20 mmol @ I, £ ik LT\ 5.
I > Tw B A T g,

KSCN

3.20 mmol

[NO:T= 760 0mL

= 0.0320M

-7 _ 2.80mmol _
(r]= 100.0mL 0.0280 M

+7_ 6.00mmol _
[K'] = 100 0mL 0.0600 M

p= %Zciz? = 0.0600 M

(0) Augy+ = Kp/As- = Ko/ [17 157
= 4.6 x 107%/(0.0280)%(0.795)* = 9.3 x 10~*
= pHg" = —log Az = 25.03
8-F. (a) [CI7] = 2[Ca*']
(b) [CI7] + [CaCl*] = 2{[Ca®*] + [CaCl*] + [CaOH*]}
Cl Zgyb=iE Ca*" ZEDLFE
(¢) [CI7]+ [OH7] = 2[Ca*"] + [CaCl™] + [CaOH™] + [H']
8-G. EATHM
(F ]+ [HF,] + [OH ] = 2[Ca*'] + [CaOH"] + [CaF'] + [H']
HEf  CaFyid, 1mol @D Callif LT 2mol DF #4 L 5.
[F] 4 [CaF*] + 2[CaF,(aq)] + [HF] + 2[HF; ]
F- Z20LE
= 2{[Ca?"] + [CaOH"] + [CaF*] + [CaF,(aq) 1}
Ca®" ZZOLiE

8-H. EIofs
2[Ca?"] + [CaOH™] + [H']
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A [ B [ ¢ D E F G H

1| Manganese hydroxide equilibria

2| 1. Estimate pMn in cell B8

3| 2. Use Solver to adjust B8 to minimize sum in cell H15

4 |lonic strength Extended

5 u 0.1 |fixed Debye- Activity

6 Size Huckel coefficient

7| Species pC C (M) a (pm) Charge logy y

8 Mn2+ 4.271737 | 5.349E-05 600 2| -3977E-01 4.002E-01

9 OH~ 1.130E-04 350 -1 -1.183E-01 7.615E-01

10| MnOH* 6.016E-06 400 1] -1.740E-01 7.691E-01

1 H* 1.408E-10 900 1| -8.343E-02 8.252E-01

12

13 pKgp =1 12.80 Ksp =| 1.58E-13 Charge balance: b;

14 pK; =[-3.40 K, =|251E+03 | by =0=2[Mn?*] + [MnOH'] + [H'] - [OH]=| -3.66E-15
15 pKy, =114.00 Kw =1 1.00E-14 be =| 134E-29
16 H14 = 2*C8+C10+C11-C9
17 | lon size estimates: H15 = H14/\2
18 | MNnOH™ size = 400 pm C8=10"-B8
19 C9 = SQRT(D13/(C8+G8))/GY
20 |Initial values: C10 = D14+C8+G8+C9+G9/G10
21 pMn = 4 C11 = D15/(C9+G9+G11)
22 F8 = -0.51+E8"\2*SQRT($B$5)/(1+D8+SQRT($B$5)/305)
23 [ | G8 =10"-F8

B[ 8-1(a) DATLw Ry— b

= [CaPO; ] + 3[PO3"] + 2[HPO? "] + [H,PO; ] + [OH™]
B VY AU E ) VERLFEMIL 2 1 3 0EET
$INED.

2{[Ca®*] + [CaOH"'] + [CaPO; 1}

NIV D L EZTEFE
= 3{[CaPO;] + [PO}"] + [HPO?"] + [H,PO;] + [H;PO,]}
LD LEEUEFE

8-1. (a) @Y% S

Kip — —
Mn(OH),(s) = Mn?* + 20H Kg = 10718

K,
Mn?* + 20H™ == MnOH"* K, =10*
Ky

H,0 =—H" + OH~ Ky = 10710

RS 2[Mn*t] + [MnOH'] + [H*] = [OH ]
E R -
[OH"] + [MnOH"] = 2{[Mn®*] + [MnOH"]} + [H*]
OH™ ZE20LEE Mn?* ZEZO LS
(ERS I TR L F LB D.)

THEB DN
Kgp = [Mn**] "Mn®t [OH7127%)H’
Kl _ [MHOH+17MnOH+

[Mn** 172+ [OH ™ Jyop-

Ky = [H 17y [OH J7on-

Ko OFH25 pMn®t =4 & LT, #Ex R — CF
) =4 —-3=1LAMILENHLH. LIVB; TlduelX01M
CHEESNTWAD, A7 Ly Fy— MIARERND Mg(OH),
DEELF LR THS. LIV B8 TixZ A, LIV HI5T

MEE NI VN—FEATHROREE, £V C8:ClLIZE S
ns.

(b) A7 L v F¥y— k& kN B5 DA “= 0.5+ (E82+
C81E9/2+CI1E10°2*C101E11/2+C11)" Tdh 5 = & BT,
(@) AL THAH VILx—iF [Mn*] =330 x 1077,

[MnOH"] =5.68 x 10°°, [OH ] =7.18 X 107°, [H'] =
143 x 107" £ =1.05x10""M.

(¢) Na® & ClO,” 1&, Mn?* & OH™ @51 %&/NELTHA 4
CES RO D, Lzho T, HE(5.35 X 107°M)/((3.30
X 107°M) = 1.6 12 & ) Mn(OH), DRI T 2.

9E
9-A. pH = —log Ay, But Ay Aoy = Ky = A = K/
Aor-. 1.0 X 1072M NaOH 12 5 [OH™] = 1.0 x 1072 M,

Yo~ = 0.900.
(#8-1, £ =0.010M)
_ K, _ 1.0x107"
T+ = = = —
[OH Jron-  (1.0x107%(0.900)
=111 x10""% = pH= —log Ax+ = 11.95

9-B. (a) EAMYH : [HT] = [OH ] + [Br]

3 o [Brr] =1.0 x 107°M

P [HY1[OH™] = Ky,

[H'] =z, [Brrl=10x10°M &#%EL, ERHIEHLY
[OH]=xz—-10x10"% Zofli% Ky PHIZIRATS L,
() (x—1.0x10% =10x10""



= £=10,x107"M = pH=6.98
(b) Bty : [HT) = [OH ] + 2[S0j "]
BRI [SOF ] =1.0x10°*M
PR [HTIOH ] = Ky
fiz, [H') =z [SO1=10x10° M E#&EL, &Y
k) [OH J=2—20x10"% [H']J[OH ] = (2)(x — (2.0
x107)=1.0x 107" =2 =110 x 107" M= pH = 6.96.

9-C. @iNOZ
OH

P GUitite) — 1:238/U39.11g/mol)

0.250L
=0.0354 M
HA=—H"+ A~

F—x X X

T _ —8
00354 —5 89X M

= 1%,/(0.0354)(5.80 x10 ) =457 x 10°M
= pH= —logx =434

9-D. CHjy CH;
QL = QL
OH 0]

F—x X X

[H]=10"M=69%x10"M = [A]=69x10"M,
[HA] = 0.010 — [H*] = 0.010.

K. — [HI[A™] _ (6.9x1079)?
a [HA] 0.010
= pKa=10.32

9-E. [HA]——0, pH—7. pH=7 &fEL T,

=48x107"

[H'[A] =K, = [A] = Ka HA]

[HA] [H*]
1075.00

= g [HA] = 100[HA]

" (A 100[HA] 100 _ggq

T THAJ+[A]  [HAJ+100[HA] _ 101
pK,=9.00 DT, @=099%& 7% 5.

9-F. CH,CH,CH,CO; + H,0 — CH,CH,CH,CO,H + OH"~
F—x X X

—1;( = 6.58x107"

a

K, =

2

X _ X _
F—xz  0.050—x =K
= = ¢(0.050)(6.58x107"") =5.7,x10"°M

pH = *log(ﬁ) = 8.76
T

9-G. (a) CH,CH,NH, + H,0 — CH,CH,NH; + OH"
F—x X X

%5 pH =11.82, [OH ] =K,/10 " =66 x 10°*M

FEmEosz 11

= [BH*].
[B]=F—x=F—[OH ] =0.093 M.

_ [BH'J[OH] _ (6.6x10%?
(B] 0.093

K, =47x10""

(b) CH,CH,NH; — CH,CH,NH, + H*
F—X X X

K _
K, = Tb =21x107"
2
I _—K, = z=14x10°M = pH=584
F—x
9-H.
L& pK, (GLf%ig)
TryEZT 9.24 <—pKaiprH9.00 128 b it
7oy 4.60 O R
LRTY Y 8.02
S 5.20

ErotEmz AW CHENSH L L L&), 2L 213, Effns
pKa b o T2 EL L), BEFIIVVIFMWETHITH Y,

HFUDHRC, EDOTREET, KBEIE. E) Y v
PREDTE <, R, W B2HEWDD L.
9-1.  pH =425+ log 0.75 = 4.13
. _ [B]
9-J. (a) pH = pK, +log BH']
o [(1.00g)/(74.08 g/mol)]
= 8.04+ 108 717 00 g)/(110.54 g/moD ] o2

- _molB
(b) PH = pKatlog - i

mol B

8.00 = 8.04 + log

(1.00g)/(110.54 g/mol)
= mol B=10.00825=0.611g () > >73FK)
(c)

B + H — BH'
BAIOELVE 0.013499 0.000500 0.009 046
BHROELVE 0.012999 — 0.009546

_ 0.012999 \ _
pH = 8.04 + 10g<70‘009546> 8.17
(d)

BH" + OH — B
BHOELE 0.009546 0.001 000 0.012999
BHBOELE 0.008546 — 0.013999

pH = 8.04+1og(%) —=8.25

(e) (a) Z&TLHEHIZI.046mol D7) ¥ 7 I Fe Fullift
P& 13499 mmol 7 v 7 I Rad&t, 22T, 9.046 mmol
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OOH Mz bE, §XCHOZ7) 73 Fe Fulfif{ths
FVT T I FICEWT L. L WEIZIE, 190.46 mL HZ
9.046 + 13.499 = 22545 mmol D7) ¥ 7 I FaEGt. 71)
T VT I FOREEEE (22.545 mmol) /(190.46 mL) = 0.1184 M.
pH X7 2 v 7 I FOMKGIEIZ L > ThE 5.

0 .0
H,N + H, = H.N + OH~
2 QkNH 0 5 QKNH 0
2 2

X

0.118; — x X

22 B Ky 1074 S
70.1184*.1“ =K, = K, ~ 10 =110x107" M

= r=360x10"M

pH = —log(K/x) = 10.56

9-K. fEMiid MES(HA, pK, = 6.27) &7 Tk (H;A, pK,
=6.40) DZOTH L. ZODLEWIIEETH Y, HEE N
2 TA” O Z > A, (0.25L) (0.2mol/L) = 0.05mol
OFEHA 280, #5200 mL OKIZERS 5. #EL 2255
pHZEMTE=% — L, & NaOH (7z& 21X10M) %L
Tz 5. MES @¥:4% il 5720121, 10 M NaOH #
25mL 2 EY. FLEMOBTHE7 Ty BO—FHB LV
“EHFHOHT EEIO o HY 2RI A 201201E, 10M
NaOH #J 12.5 mL % %"

9-L. 7xz=)Ve FITV v ERDKIGIE,

B + H,0 =—BH" + OH" K,
pH = 8.13 ¥4, [OH7] 14,

Aoy _ Ky/107

7Yon YoH

[OH 1= =1.78x10"°M
(You- = 0.76, 1« =0.10M)

= [BH'] 7t LOH™ 1yon-

K [Blrs
_ (1.78x107%)(0.80)(1.78 X 10~%)(0.76)
[0.010 — (1.78 x 10~%) 1(1.00)
=1.93x10""
KW -5
Ko= - =519%107 = pK,=4.28

b

Ky ko b-olz, %X [BH'] = [OH ] # w5,

9-M. LIVB5 %t DA FTERZLT— VY —21E, K &
S B, ATy Fy—hE, [HY] =4.236 x 103 (& )
B5) & pH = 237( )V B7). READELbOBHELND
DTHDHEV)EPEME-T, ZOMEEZ FHETRDLDT
HiE, [H'] = K,[HAI/[A] = 10%%[0.030]/[0.015] =
0.006 32 M = pH = 2.20.

A B [ D E
1[Ka=10"-pKa =| 0.00316228 Reaction guotient
2| Kw= 1.00E-14 for Ka =
3(FHA = 0.03] [[HHI[A-I/[HA] =
4[FA = 0.015 0.0031623
5|H= 4.236E-03 |<-Goal Seek solution
6| OH = Kw/H =| 2.3609E-12 D4 = H+(FA+H-0H)/(FHA-H+0H)
7|pH = -logH = 2.37] ]
(1=

10-A. (a) H,SO; = HSO; + H*
0.060 — x X X

2
—r = N — % -2
0050 — 2 K, =1.39x10 xr =2.03 X 10

[HSO;] = [H'] =2.03 x 1072M = pH = 1.69
[H,S0,] = 0.050 — z = 0.030 M

_._ K,[HSO;] -
[SO3 ]=W=K2=6A7X10 M
K K,(0.050) + K Ky

(&) [H'] = K, + (0.050)

=271 x10°M = pH=457
[H"J[HSO; ] (2.71x107°)(0.050)

H = = :
[H,50:] K, 1.39 1072
=9.7x10°M
_ K,[HSO; ] -
SO: ] =222 = 12%x107'M
[S07] [H*]

[HSO; 1 = 0.050 M

(¢) SO¥ + H,0 =—HSO; + OH~

0.050 — x X X
.I'Z _ _ Kw _ —7
D= = K, = Ko = 1.49 <10
[HSO;] =z =86 X 107°M
[H'] = KT =116x107"M = pH=99%

[SO37] = 0.050 — 2 = 0.050 M

N -
— [HIHSO ] ]E?Soﬂ =7.2x107"M
1

[H,SO;]
[CO; ]
[HCO; ]

(4.00 g)/(138.21 g/mol)
x/(84.01g/mol)

10-B. (a) pH = pK,(H,CO,) + log

10.80 = 10.329 + log

= r=082g
(b)
coi™ + H* — HCO;
RADENE : 0.0289, 0.0100 0.009 7,
REOEVE T 0.0189, — 0.0197

0.0189,
0.0197

pH = 10.329 + log =10.31



Coj~ + H' — HCO;
EMOELE 00289, x —
RHBEOEIVE 0.0289, — x — x
10.00 = 10.329 + logO'OZSlM = 2 = 0.0197 mol

= fifg = L0ITmol _ g6y

0.320M
10-C. ’ HZA HA™ AZ* ‘
pKi= | pK,=
4.345 5.422

3 (pK;+pK,)=4.88

FopK, &) pH4.40. pH = pK, T1F, A HA  =1:1
TREENTVS, A % HA CEBRT 2 7201013+ 7%
KOH %l 2 %2 FIUE % 5%, 2 < Sh1aWo pH i3 4.40
Thb. 5.02g H,A/(132.11 g/mol) = 0.038 0 mol H,A.

H,A 4F OH — HA™
T DEIVEL 0.0380 x —
BEOEIVE 0.0380 —x — x
[HA"]
H = pK, +1
p P4y 0g [HZA]

4.40 = 4,345+1ogm =z =0.0202 mol

KOH »ff= (0.020 2 mol)/(0.800 M) = 25.2 mL.
10-D. (a) 7' V% I vo=>0t#M% H,GY, HG, G- &§
%. HG T3,

K,K,(0.010)+ K,K,,
K, +0.010

[H'] = =1.9x10°M
= pH=5.70
(b) ¥ 274 ¥ oM>D{LFfEE HCY, H,C, HC, € &
+%. HC T,
(] = \/K2K3 (0.010) + K,K,
K, +0.010

=28,x107"M

= pH =954
() 7TIVF=romonitiz HAY, H,AT, HA, A~ &
¥%. HA Tig,

KK, (0.010) + KoKy
K, +0.010

[H'] = =42,x100"M

= pH=10.37

wEmEosZ: 13

10-E.
pH 9.00 pH 11.00
OH (O
B L @\
OH OH
O~ (O
e NNE AR @\ @\
OH (O
BY LA EOEE 66.5% 52.9%

B ALAEDOEIGIL, gy (X10-19, pH9.00) & ays- U
10-20, pH11.00) O THRO L7,

10-F.
pH 9.00 pH 10.0
NH; NH,
B RALHH :CHCHZCHZCO; (:IHCH2CH2CO;
Co; o,
NH, NH;
IR (‘IHCHZCHZCO; ‘CHCH2CH2CO;
(‘?O; ‘CO;
pH 9.00 pH 10.0
NH, NH,
B LR ‘CHCHZ@ OH (‘JHCHZ@ OH
Lo, Lo,
nse L I
s C‘ZHCHZ@ on cren,~()—o-
o, Co;

10-G. &4 4 > pH &, AikeZmik) 2 > OO pH T,
o
CHCH,CH,CH,CH,NH;,

\
o,

[H'] = /KZK;(Filg‘QKW — pH =993
2

10-H. B + (K, + pKy) & 9.95 1202 L AHIS 1
TWwh, ZOpH T, HL7 D) Uy OEEIZEHRTE S,
L7hioT, SEApH =7 (K, + pKy) = 9.95 ORAHN]

Sh, EARMFESME (HLT] = [L7] 0§ 5.

n=
11-A. f#ESIE HY + OH™ — H,0, Ve = 5.00 mL.
ZO0OREMAFHITRATEZ 6N 5.

L00mL ©¥é : [OH 1= (—ggg ﬁi )<0-0100M> (—2?88$£ )

= 0.00784 M



14 HEEBEOBA

K
H = —log|——
P Og([OH’]

5.00mL ®¥4 1 H, O =—=H"* + OH~
X X

) =11.89

=Ky = z=10x10"M
pH = —log x = 7.00

5.01mL OHa  [H'] = (%) (0.100 M)

=182x10°M=pH = 4.74

V. (mL) pH Ve pH V. pH

0.00 12.00 4.50 10.96 5.10 3.74
1.00 11.89 4.90 10.26 5.50 3.05
2.00 11.76 4.99 9.26 6.00 2.75
3.00 11.58 5.00 7.00 8.00 2.29
4.00 11.27 5.01 4.74 10.00 2.08

11-B. {#5ERKsiE, HCOH + OH™ — HCO,™ + H,0 & V,
=50.0mL Thb. FWTIE, K,=1.80 x 107" mMonft#
BRI R TH A 5N D,

0.0 mL ¥4 - HA — I;I* + zxv

o
0.0050 — x
48.0mL OHér

=K, = =291x10°M = pH=254

HA + OH — A + HO
A 50 48 — —
fix % 2 — 48 48
_ [A7] _ 48.0 _
pH = pK, +log [HA] 3.744 + log 20 5.12

K
50.0mL 84 A” + H,0 —=HA + OH"

F—=x X X

_ Kw _ 50mL
Ky = K, F’<1oomL)(0'05M>

X _ —11 _ —6
T = 5.56X107 = r=118x107°M
- Kw) _
pH log( o 8.07
H A - -1 — 100mL
60.0 mL ©¥4 1 [OH] (7110_0mL)<0.0500M>

=455x10°M = pH=11.66

V, (mL) pH Vy pH vy pH
0.0 2.54 45.0 4.70 50.5 10.40
10.0 3.14 48.0 5.12 51.0 10.69
20.0 3.57 49.0 5.43 52.0 10.99
25.0 3.74 49.5 5.74 55.0 11.38
30.0 3.92 50.0 8.07 60.0 11.66

40.0 4.35

11-C. {#EEsiE, B+ HY — BH" & V,=50.0mL. f%
75 -

V,=0.0mL: B+ H,0—=—BH" + OH~
0.100 — x X X

2
x _ 6y -4
0100 — = 2.6x10 r =509 x107"M

pH = flog(%> =10.71

V,=200mL:
B + H' — BH'
%) 50.0 20.0 —
i 1% 30.0 — 20.0
_ ' Bl _ 30.0 _
pH = pK,(for BH") + log TBH'] 8.41 +log 200 8.59

Va=Ve=200mL : T BI33t1%H BHY N A sh
%. BHT o i1 (100 mL/150 mL) (0.100 M) = 0.0667
M. pH ZIKDFUGNTHRE 2.
BH"—B + H"
0.0667 — x X X
x K, - Ky

0.0667 — x = xr=160x10"M

= pH=4.80
Va=>51.0mL : #@Fi2H2 H" :

('] = (2B )0.200M) = 1.32x10°M = pH = 2.8

151.0 mL.
V, (mL) pH Va pH V. pH
0.0 10.71 30.0 8.23 50.0 4.80
10.0 9.01 40.0 7.81 50.1 3.88
20.0 8.59 49.0 6.72 51.0 2.88
25.0 8.41 49.9 5.71 60.0 1.90
11-D.

HO,CCH,CO,H + OH™ — ~0,CCH,CO,H + H,0
~0,CCH,CO.H + OH™ — 0,CCH,CO; + H,0
LEHIF26.0mL & 50.0mL Th b, ¥~ v HM %533
FIREIC Ky = 1.42 X 107% and Ky, = 2.01 X 1075,

Va=00mL:HM=—H" + HM"~
0.0600 — x X X
2

__xr @ _
0.0500 — x K

8.0mL DA -

=r=775%x10°M = pH=211

M + OH — HM  + H,0
=20} 25 8 — —
fct% 17 — 8 —

_ [HM ] _ 8 _
pH = pK, + log [EL,M] 2.847 +log 17 2.52

125mL Ol : V, = % V. = pH=pK, =285

19.3mL D4 -



EM + OH — HM~ + H0
WY 25 19.3 — —
Ris 57 - 19.3 —

_ 19.3 _
pH = pK, +log 57 3.38

25.0mL O Ve Tik, HM I3 HM ™ ICZR S 5.

w1 KK F+ KK,
(A7) = K,+F

7L, F = (50)<0 0500 M) = 0.0333 M.

[H*] =523 x10°M = pH=428

%Ve = pH = pK, = 5.70

50.0mL O 1 2V, T, HM 13 M* 12 # &S 5.
M*™ + H,O =—HM" + OH~

375mLOE V=

(S0 0.0500) — x X X

2 K
__r @ _ — Bw _ -5
=T~ Kn =g Pa=112x107°M
= pH = flog(liw) =9.05

56.3 mL D45 ¢ #%Z NaOH A7 6.3 mL & %.

. { 63mL _ "
[OH ]*(—106,3mL><0‘10°M> 5.93%107°M

= pH=1177

12 —
11—
10—

pH

NW RGO N ®©
I

11-E.

N N g N gy
Crctt IJ i (‘JHCHZQ H ‘CHCHZIN)
CO’ Co, ‘H coH o

HHis H,His* H,His>*

X 25.0 £ 50.0mL THh 5.
0mL O¥4 + HHis (3 =303 HHis® 2054 U 5 & il
*hThb.

. KZK (0.0500) + K,Ky
= x/ +(0.0500)

=2.37x10°*M

= pH=7.62

BEMEOBZ 15

4.0 mL D¥;4

HHis + H'

9 25
% 21 — 4

— H,His"

A

pH = pK2+log% = 6.69

125mL@ﬁll pH:pK2:5.97
BOmL OHA L ATV Y EREREF = (ggﬁi)
(0.0500 M) = 0.025 0 M ® & & HHist 1I2& ST 5b

. [KEF+EKK, _ M S oH
[H']= K+ F =116x107" M pH = 3.94

26.0 mL O34

HHist + H'
25 1 —
24 — 1

— HHis*"

e
S o

o

pH = pK, + log 214 =2.98

L AF Y S HCL LR T 5 &) BliE, 20~50 mL
SRET A L LEISOHENBEXEHVSE L, V, =
26.0mL O¥ia, pH =298 Tl < 3.28 LRSS,

50.0mL DA ¢ b AF T VIR TIRE F =( gg $ILJ) (0.0500

M) =0.0167 M @ & &= H;His®" 128 s T w5
H,His*t == H,His" + H"
0.0167 — x X X
2
X _ — 1078 = - —
0T =~ K =10 0.0115M pH = 1.94
HHwIE, K =10 Tid%nd K, =003 %2H\wbE, o=

0.0119M, pH =192 25k 5. ZOREA i BFITHW
T2ZODTERRYETH Y, ERIE K| ONHEN S OIS
INns.

11-F. ¥ 10-1: 7uEFE— V7 )— FHE —
F10-2: FE= VT V— #Hn — H

10-3: FE— V7L Ay B — FH

11-G. #EMSIE HA + OH” — A~ + H,0. 1 mol ® HA
ERIEBT A 121E 1 mol @ NaOH 28 ETH 5. L7z5->T, 4
wITICBT S AT OXEREIR,

( 27.63 >><(0.09381) = 0.02031M

127.63
NaOH dD NaOH D
FRREREL RUDEE
pHX10.99 ® & X, [OH] = 9.7 x 10 M 0T, kAT
Kb b,
A™ + H0=HA + OH"
o= [H/?}\[O]H -3 020<£3)17z <X9lg7i1o T Ao
Ka= 5% —903%10" = pk, =969

K



16 @EMBEOEZ
19.47 mL T,
HA + OH — A + HO
W) 27.63 19.47 — —
&% 8.16 — 19.47 —
_ [A7] _ 19.47 _
pH = pK, + log THA] 9.69 + log—8‘16 10.07

11-H. V}, = 1/2V,, [HA] = [A7] = 0.033 3 M(NaOH 2 &
BAMEMIET 5 L), FAHIC [Nat] =00333M &% 5. 1
F VREIZ0.0333M TH 5.

[A7] YA~

pK, = pH— 10gm
e (0.0333)(0.854)
= 462 log =333y 100y~ 469

A” OWFEERFIEIFRE ST ICHIF ST 5.

11-1. (a) WORELE, KOZAT Ly FYy— MIRERTWY
L. WOOWG 7T 71%, ®AMEA 119 mL (2iEv, J11-7 T
X, ZEHOMS YT 713 1189 pL Ok % b D,

(b) AFLy Fy—MIBIFAEH T4 GIE V(107 25
25, V(10PN K V07971, 113205 117pL FTO M
&, HE —1.178 x 10° TYIH (K 118.7 uL oM % 52
5.

11-J. (a) 4 EHEDO pHI.6 TIE, BRI Z2MER V ik TY

78 SUG HA + OH — A" + HO
A 2 IR D= 10 Vv _ _
HxtiZzmEo®E 10—V — 1% —

W [AT]/[HA] = 339 I2EET 572012,
5. = V=997mL

FERHEEEFE1E 10 — 9.97 = 0.03 mL

11-K. (a) A =2080[HIn] + 14200[In"]
() Hin]l =x:[In"]=184%x10"*—x

A =0.868 = 2 080x + 14 200(1.84 x 10™* — x)

V/(10— V) =339

= r=14x10"'M
pKa = pH — log (i)
=623 log (1.84 (1;):2 ;ié—% X107 _ 670
1E
12-A. H— ORI KT 25 1mol A 72N, BEORIBICE

T 4mol ® EDTA L %.
EDTA %L H =i CHH S5 Zn’" € VE

L T oEr
K= Seosmomm

AbN5. %[28.73 (#0.03)mL]1[0.0437 (£0.0001) M]
[OH]=10"" = (0.1000M) =V 2900 (0. mL
50.00 +10.00 + V 1
[—(iO%)][Z&?S(iO.lM%)][00437 (+0.229%) ]

=V = 002mL - 250.0 (£0.0400%)
(b) 4EHiO pHS.S : S ?

B B =1.256(£0.255%) x 10°M = 1.256(=%0.003) mM
8.8 = 6.27 + log [[QAJ] = %S—A] — 339

A | B | ¢ [ b E F G H

1 Solubility of AgCN

2

3 K= 15.66 Kep = 2.2E-16 Ky = 1.00E-14

4 [ pPKyon= 9.21 Kpon = 6.2E-10

5 [pKag= 12.00 Kag= 1.0E-12

6 Net

7 pH [H™] [Ag™] [CN] [HCN] | [AgOH]| [OH] | charge

8 0| 10E+00] 60E-04] 37E-13] 6.0E-04] 6.0E-16] 1.00E-14] 1.0E-+00

9 2| 10E-02] 60E-05] 37E-12] 60E-05] 6.0E-15] 1.00E-12] 1.0E-02

10 4| 10E-04] 60E-06] 37E-11 60E-06 6.0E-14] 1.00E-10] 1.1E-04

1 6| 10E-08] 60E-07] 37E-10] 60E-07] 6.0E-13] 100E-08] 16E-06

12 728| 53E-08] 14E-07] 16E-00] 14E-07] 26E-12| 1.89E-07] 37E-21

13 8| 10E-08] 6.1E-08] 3.6E-00] 5.8E-08] 6.1E-12] 1.00E-06] -9.3E-07

14 10| 10E-10] 16E-08] 14E-08] ©22E-09] 16E-10] 1.00E-04] -1.0E-04

15 12| 10E-12] 10E-08] 21E-08] 34E-11] 1.0E-08] 1.00E-02] -1.0E-02

16 14| 10E-14] 15E-09] 15E-07] 24E-12] 15E-07| 1.00E-+00] -1.0E-+00

17

18 | B8 = 10~-A8 D8 = $E$3/C8 E8 = B8+D8/BES4 | F8 = BES5+C8/BS

19 | C8 = SQRT(SES3-(SES4+BE)+(B8)/ (BES4-(BS+SESE)))

20 | G8 = $H$3/B8 [H8 = B8+C8-D8-G8 |

HEBE11-1(a) DATL Y Ry—h



12-B. 25.00mL #1251 5 F*t & Cu*™ o # £ v g,
(16.06 mL) % (0.050 83 M) = 0.816 3 mmol

B

il &7z EDTA (mmol) : (25.00 mL) (0.050 83 M) =1.2708
237 Pb** (mmol) © (19.77 mL) (0.01883 M) = 0.3723
FAET A Fe?t (mmol) @ (52) 0.8985
AR 50.00 mL 2845 il EH Tl DT, 25.00 mL H
& EN A Fe*t 131/2(0.8985 mmol) = 0.4492 mmol & 7% 5.
25.00mL 12 & £ b Cu®t 1 0.8163 — 0.4492 = 0.3671
mmol/25.00 mL = 0.014 68 M.

12-C. #E#E EDTA OREOEIX [EDTA] L LTH2 61
DT, MDEHIIHEESD.

= & — goi — ~7 1878
L [CUHH[EDTA] ay-K; (2.9x1077)(10"7)
=1.7, x 10"
REM R

0.1 mL OHE -
.  (25.0mL — 0.1mL 50.0 mL
[EDTA] = <—25.0mL )0.0400M) (—50.1mL>
— 0.0398 M

[Cuy* ] = (5%1172&) (0.0800 M) = 1.60 x 10~ M

[CuY™] _ (1.60 x10~" M)
K:[EDTA] (1.7, 10%)(0.0398 M)

=23x10°M = pCu®" =14.64

[Cu*] =

25.0mL D4

v s _ (25.0mL _
CuY? O (75'OmL>(OAOSOOM) 0.0267 M
Cu’® + EDTA — CuY®
BOORE  — — 0.0267
iR D x T 0.0267 — x

0'026;# =17,x10% = [C®*]=12,%x107"M
= pCu?* =691

26.0mL O -

[Cu**] = (%} (0.0800 M) = 1.05 x10~° M

= pCu®™ =298

8 (mL) pCu®™ | K pCu®" | #F pCu®"

0.1 1464 | 15.0 12.07 | 25.0 6.91
5.0 12.84 | 20.0 11.64 | 26.0 2.98
10.0 1242 | 240 10.86 | 30.0 2.30

BEmEosz 17

pCu

CuPr D#FFE (mL)

12-D. [H,Y* ] & Y] oMoz Rw 2 &, 2k
EDTA L BfR3 5 :

HY'” —H" + Y~ K

HY> =—H" + HY*" K,

2 gty i _ _ HYt]
H,Y>" =—2H" +Y K = K:K; G
1= [HT[Y'"] _ [H'JPey-[EDTA]

[H,Y*

KK KK

[H'] = 107" M, ay- =29 x 1077 offiz Hv:, [EDTA]
=124 x107"MiE, [HY*1=11x10"M

12-E. (a) 48 MIET 51213, Mo®t o515 LT EDTA
2 BOREELELET S, BREAICBEITH MnY oA
peix, (4 (0.0100M) = 0.00333M T 5.

Mn®* + EDTA = MnY?~
X X 0.00333 — x

000333 =2 _ .\ g, = (3.8x107)10™ = 2.9 x 10"
X

= z=[Mn**"]=34x10"M
(b) pH 58 TH B, &t bl [HY 1/[HY* ) il
5L TRECH B,
[H, Y* I

Lyl M

(Y] _ [H'] _ 107™
[H,Y*] K, 1079

12-F. CoY®™ @ K; = 10 = 2.8 x 10
ay- = 0.041 (pH 9.00)

=4.9x107°

Aot = =6.8x10"°

1
1+ B, [C057 T+ B,[C,057)°
(72721, Bi=K,=10"" & p,= KK, =100 2\ 5)
Ki=ap-K; =115 x 10
K{ = acray-K; = 7.9 X 10°
0mL O¥ié
[Co*™] = g+ (1.00 X 107°M) = 6.8 X 107 °M

= pCo?t =8.17
1.00 mL O¥4 -



18 HEEBEOBA

. — (1.00mL o v (20.00mL
Cas (2.00mL)<1'00><10 M><21.OOmL)
DEODFF RODRE FIRE
=476 x 107" M

[Co®"] = ae+Ceo = 3.2 X 107°M = pCo®* = 8.49
2.00mL (4miT) OWH

K¢ .
Cert + EDTA — CoY
x x (B53mE) (100 X 1072 M) — x
"
K=209X10 — 2 3451077 M = Cepr

X
[Co®t] = e Cegzt = 2.3 X 1072M = pCo®t = 11.64
3.00mL ¥4

. 1.00 mL —2 —4
S 7 — L =
[:#% 7 EDTA] 23 .00 mL (1.00X107*M) = 4.35 10" M

[CoY? ] = %(1.00 X107 M) = 8.70 x 10~* M

[EDTA] & [CoY? ] ixskod7-0 T, Kf & H\WT [Co*] %3k
B5

12-G. 0.120M 1 X 7 ZFEEE 25.0mL (2 & F 1 5 E VI
3.00 mmol T, 0.0500 M Cu®* 25.0mL (& 1 2 EILHIZ
1.25mmol TH 5.

c*t + 43I — CuX}
4D mmol 1.25 3.00 —
%% mmol — 0.50 1.25

[CuXi] - K,

[Cu™I[X*T?
[1.25mmol/50.0 mL]
[Cu**10(0.50 mmol/50.0 mL) (4.6 x 107%) J*

[Cu®™] =34 x 107°M

=3.5x10"

=

1BE

13-A. e FOo ¥ ~xr ¥y (HA) &, pKya = 9.997

—YE LR BHY ICHRT 2V AF V7 2 (B) &, pKpyt=
10.774

- [Coy"1 _ _ [870x10"'M] Rogst s HA==A" + H" Kiga =107
" [Co”"][EDTA]  [Co™][4.35x10 " M] BH' =B + H* Kyt = 1071077
= [Co]=17%x10""M = pCo®" =14.76 H,0=—H"+0H~  K,=10""®
5 w0 [HT] + [BHT] = [OH™ ] + [A7] + [C17]
HEH : [C17) = 0.015M
14
[BH'] + [B] = 0.030M = Fg
13
[HA] + [A7] =0.010M = F,
12 . . .
o tooXLLonftFHErd 5.
an BHEON
10
[HT]F
1 _ B
9 [BH™] = apy+ Fg 0]+ Ky
8
Kgy+ F
[B] — UZBFB — %
7o.o 05 10 15 20 25 30 (H']+ Ky
EDTADAE (ML)
A | B Jc] b [ E F G H [
1 [Mixture of 0.010 M HA, 0.030 M B, and 0.015 M HCI
2
3 |Fa= 0.010 Fg = 0.030 [CI]= 0.015
4 | pKya= 9.997 PKge = 10.774 pK,, = 14.000
5 |Kya= 1.01E-10 Kgpt = 1.68E-11 Ky = 1.00E-14
6
7 | Species in charge balance: Other concentrations:
8 |[HT]1= 467E-11 [A]= 6.83E-03 [HA] = 3.176-03
9 |[BH'T= | 2.20E-02 [CI= 0.015 Bl = 7.95E-03
10 [OHT] = 2.14E-04 pH = 10.331
1 t initial value is a guess
12 | Positive charge minus negative charge [—4.92E-17 | = B8+B9-E8-E9-E10
18| Formulas: |
14 |B5=10"-B4 B8 = 10~-H10 H5 = 107-H4
15 | E5 = 10~-E4 E10 = H5/B8 E9 = H3 [
16 | B9 = B8*E3/(B8+ED) E8 = B5+B3/(B8+Bb)
17 | H9 = Eb5+E3/(B8+Eb) H8 = B8+B3/(B8+Bb)

B 13-A DA Ty Fy—k



[HIF,
HA] = qypFp = — 02—
HAT = amFa [H 1+ Kua
_ KuaF
[A7] =, F, = ——HAA
MUAT HT 4 K
B L2 D

[H*] + apytFp = Ky/[H'] + a5-Fu + [0.015M] (A)
)V HI0 2 OffEEE% pH=5 & LC, A7L vy F¥—}
DI NWN=%ffio TRAD [HT] 2 <.

VIWIN=DF T ar T, §XTCOFEDY 7528 RT 5. i
RGBOREx 1E-156 & L, HE 4 AL L, Rk
% 100, AEIAIEE 200 L35, OK% 2 ) w27 L, VLN
—DINTA—=F =4 Y FTIZRED, HOELVE E12, BIZ
iz 0, ZHEEVOEHEE LV HIO ICHKET L. Mikz )
v 7 HE, VN —dt) E12 OFEREMAE O E
#52%pH=1033 2K 5.

13-B. A3 F#ES K 3R TR 5N D,

_ A Iy H Ty — 10797

Kua

FEMEOBZ 19

7BH* [BI[H']
Khot = Kt [ —) = 222400 2
" o < TTH* ) (BH']
[HIF
BH'] = gy Fg = —— -8
[ ] @put I'p [H+] n Kl’s]_“
Kiys F
[Bl = gpFp = — B0 "B
T T K
Ky = [H 1y [OH 1yog- = 107139%
(= — K ton )
YHT YoH~

[OH ] = K},/[H"]

pH = —log([H*7y+)

[H"] = (107" /e

WEME13-A DA T Ly Ny — h2WET 5. Excel 2010 O
WEERZRARZ L LI, VRO T 7AWt Ty a vk
B, AT aroys r Ry THREZEIRT L. G5 ED
FRET, RIERME AT T oy 2 B AN, RAER %
le-15 & L, OK %49, )V A8 : HO IZiFREiz Nz 4.

[(HATyua BRESERIIH 5 ICRHE S NS . HEARKE M 2 & ITEE
K < iia ) _ [AH] %OT, LIVHAIZIEH £ ) IEMETIE AV pKy = 14.00 DD
A A\ ya- [HA] DIC pKy = 13.995 % i 2. )V E17 IO 4 F ¥ iREEE
[HA] P [HT]F, O, )b HI4 (CHEEfE pH = 10, &)V E16 (ZFER)ERT 0.00556
T OmATA T T T K mETh LVEITIA GV REORE BT 5. V-
A - K Fi TV HI4 2 pH 2#5HE L, )V E15 OERER % £ 023k
O T I K D5, v HI4 ORHEO pH 1 10.358, £V E17 DA + >~
K. _ B rolH' T ye p— HEEE 0.0225m 252 5.
o [BH*] 7+ 13-C. (a) —HadEme HLAT 225 U2 2-7 3/ R E&RE HA
1%, pK, =2.08, pK,=4.96.
A ] B | © D E F G H 1
1 [ Mixture of 0.010 M HA, 0.030 M B, and 0.015 M HCI
2 | With activities
3|Fa= 0.010 Fe= 0.030 [CI= 0.015
4| PKpa 9.997 pKgpt = 10.774 pK,, = 13.995
5|Kua = 1.35E-10 Kgh+ = | 1.68E-11 Ky = 1.35E-14
6
7 | Activity coefficients]|
8|H = 0.86 A 0.86 HA 1.00
9[0H = 0.86 BH" 0.86 B 1.00
10
11 | Species in charge balance: Other concentrations:
12|H1= 5.07E-11 A= | 7.26E-03 [HA] = 2.74E-03
13| [BHT] = 2.25E-02 [CIrT= 0.015 [Bl= 7.47E-03
14 [OH7] = | 2.67E-04 pH = 10.358
15 tinitial value is a guess
16 | Positive charge minus negative charge =| 7.67E-17|= B12+B13-E12-E13-E14 |
17 lonic strength =| 2.25E-02 | = 0.5+(B12+B13+E12+E13+E14)
18 [ Formulas:|
19 | B5 = (10"°-B4)+H8/(E8+B8) H8=H9 =1
20 [ Eb = (10"-E4)+E9/(H9+B8) E13=H3
21| Hb5 = (10"°-H4)/(B8*B9)
22 B8 =B9=E8=EJ9=10"(-051+1"2«(SQRT(SEF17)/(1+SQRT(FES$17)-0.3+SEF17))
23 [B12 = (10"-H14)/B8 E14 = H5/B12
24 |B13 = B12+E3/(B12+ED) H13 = Eb*E3/(B12+ED)
25 | E12 = B5+B3/(B12+Bb) H12 = B12+B3/(B12+Bb)

B 13-B DA Ty hy—k



20 HEEEOEZ
A B [c] D E F G H [
1 | Mixture of 0.040 M HA, 0.020 M B, and 0.015 M HCI
2
3 [Fa= 0.040 Fg= 0.020 [Cr= 0.015
4 | pK, 2.080 pKy = 10.774 Ky = 1.00E-14
5 [pKp,= 4.960 Ky = 1.68E-11
6 [K= 8.32E-03
7 |Ky= 1.10E-05
8
9 | Species in charge balance: Other concentrations:
10 | [HT]= 7.03E-05 [H,AT] = | 2.90E-04 [HA] = 3.43E-02
1 | [BHT]= 2.00E-02 [A]l= 5.36E-03 [B] = 4.79E-09
12 |[OH]= 1.42E-10 [ClI'l1= 0.015 pH = 4.153
13 t initial value is a guess
14 | Positive charge minus negative charge [ 0.00E+00 | = B10+B11+E10-B12-E11-E12
15 | Formulas:
16 | B16 = 10"-B4 B7 = 10~-Bb Eb = 10/-E4
17 | B10 =10"-H12 B12 = H4/B10 E12 =H3
18 | B11 = B10+E3/(B10+Eb)
19 | E10 = B10/2+B3/(B10/2+B10+B6+B6+B7)
20 | E11 = B6+B7+B3/(B10/2+B10+B6+B6+B7)
21 | H10 = B10+B6+B3/(B10/2+B10+B6+B6+B7)
22 | H11 = E5«E3/(B10+ED) {
BEBE13-C DRI Ry—h

—{EEBH 5405 XA F VT 3 v Bid, pK, = 10.774
RABENE, 1L #12 0.040 mol HA, 0.020 mol B, 0.0015 mol

HCI % &5,

e 0 HA"——HA +H" K, =10%%
HA=—A +H' K, = 1049
BHY=—B + H" K, =107
H,O=—H" + OH"~ Ky = 10719

wargfy o [HY 4+ [H,AY] + [BHY] = [OH ] + [A7] + [Cl7]

Bedf o [C17] =0.015M
[BH*] + [B] = 0.020 M = Fg
[H,A*] 4+ [HA] + [A7] = 0.040 M = F

OO L NODILEFED D 5 .

HEOXN

[H']F

[BH+] = Ayt FB = M

KaFB
Bl = apFp = —25—
Bl = el = F e

[H']’F
H, A"l = aga+Fa = . A
(AT = awn' P = e i &, T KUK,
K \[H']F,
HA] = aysFy = ‘
[HAT= auaFa [H )+ [H]K, + KK,
_ K\K,F,

A )= a,-F, =

[ATV=anFa = Fppy [H']K, + KK,

BRI AEZEZS

[H'] + aya+Fa + apyFy

= Ky/[H"]

+ ap-Fa + [0.015M]

(A)

BV HIZ IS OHEEE pH = 7 % A, VN —%Zffio TH

Ao [H] ##<.

El4, HEMZ YT, ZHLVOLEHEE HI2Z IZHET 5.
T L, V=3 Eld O EHEHFAE O
5.2 % pH = 4.15 %+ )L H12

VIVIN—D7 4y 7T, HtL %

figgie
EWiE A
2R B

(b) A7 Ly FY—hOBEELY, 2-7 3V ZHEMR  HAT

= 0.7%,
BH® »
L, 100% BH" IZ

HA = 85.9%,

AT =
43E1% BHT = 100.0%,
L MR FHEND.

-7 3 REHRWR
HCl 1% B % 4%
5 - 72 5 mmol ®

13.4%.
B =0.0%.

B iZ 5mmol HA #{4% L, 5mmol ® A~ %4, 35mmol ®

HA ZiEfEd %.

TSNS

CAT =5/40 =12.5%, HA

= 35/40 = 87.5%. HfEM X5 pH = pK, + log([A™]/[HA])
= 4.96 + log(5/35) = 4.11.

13-D. HR)FE

pK, = 3036 7 [HTJ[H"]
— HT +H' K’7K< T >:
2 ! ! Yur- Yu* [HzTJ
7pK2 = 4.366 . _ [Tzf][H+]
— 2 K=K ( THT > _
o T R e [HT]
PKa = 5.20 Yeyut [Py][H"]
PyH" — Py+H' K=K, [ >= y
¥ ¥ 4 N\ vey vt [PyH"]
pKy = 13 995 K. . -
HO = H"+O0H K= Y = [H"J[OH]
Yut You~
[OH™] = K/[H"] pH = —log([H ] ry+)
ATV Y Fy— ML, ©b A0 : HIL 123 S RE % e

LTw3

F VR IX IV E20 12

77— 2DORIZ

L0, HERBEFET 272004
FEEINL, IUNN—FfEH L TEIL



A | B c | o | E [F] & | H
1 |Mixture of 0.020 M Na™HT-, 0.015 M PyH"CI~, and 0.010 M KOH = with activity
2
3 (Frer = 0.020 Fpyt = 0.015 Kt = 0.010
4 |pK; = 3.036 pKy = 520 pKy, = 13.995
5 [pKp = 4.366 Kg'= 6.31E-06 Ky = 1.52E-14
6 |Ky' = 1.38E-03
7 Ky = 9.67E-05
8
9 |Activity coefficients from Davies equation:
10 |H = 0.817 HT = 0.817 OH = 0.817
1 |PyH" = 0.817 T = 0.445
12
13 |Species in charge balance: Other concentrations:
14 |[HT] = 9.42E-05 [OHT = 1.61E-10 [HoTl = 6.51E-04
15 |[PyH'] = 1.41E-02 [HT1= 9.54E-03 [Pyl = 9.42E-04
16 |[[Na'1 = 0020 [T1= | 9.80E-03
17 | K1 = 0.010 [Cr= 0.015 pH = 4114
18 tinitial value is a guess
19 | Positive charge minus negative charge =| 0.00E+00
20 lonic strength =| 5.40E-02
21 [Formulas:
22 |B6 = 10"-B4+(1/(E10«B10)) B14 = (10r-H17)/B10 E14 = H5/B14
23 |B7 = 10"-B5+(E10/(E11+B10))  |B16 = B3 E17=E3
24 |E5 = 10"-E4x(B11/B10) B17 = H3
25 |H5 = (10"-E4)/(B10+H10)
26 [B10=B11=E10=H10=10"(-0.51*1"2+(SQRT($C$H20)/ (1+SQART ($C$H20))-0.3+$C$20))

E11 =10"(-051x2"2+(SQRT($C$20)/ (1+SQRT($C$20))-0.3+

5C$20))

B15 = B14+E3/(B14+Eb)

E15 = B14+B6+B3/(B14

"2+B14+B6+B6+B7)

E16 = B6+B7+B3/(B14

2+B14+B6+B6+B7)

H14 = B14/2+B3/(B14

2+B14+B6+B6+B7)

H15 = E5+E3/(B14+ED) \

C21 = 0.56+(B14+B156+B16+B17+E14+E15+4«E16+E17)

E19 = B14+B156+B16+B17-E14-E15-2+E16-E17

E20 = 0.5+(B14+B15+B16+B17+E14+E16+4+E16+E17)

fRERE 13-D DR T v Ry— b

RBMBEDE A

21

fRE”RE 13-E DA T v Ry— b

HEMEI-EDIST

A B | c | b E F G H
1 Solubility of AgCN
2
3 [pKgp= 15.66 Kep= 2.2E-16 Ky = 1.00E-14
4 | PKen = 9.21 Kpen = 6.2E-10
5 | PKpg= 12.00 Kag = 1.0E-12
6 Net
7 pH [H*] [AgT] [CN] [HCN] | [AgOH]| [OH] | charge 2
8 0| 10E+00] 6.0E-04] 37E-13| 6.0E-04] 6.0E-16] 1.00E-14| 1.0E-+00
9 2| 10E-02] 6.0E-05] 37E-12] 6.0E-05] 6.0E-15| 1.00E-12] 1.0E-02
10 4| 10E-04] B60E-06] 37E-11] 60E-06] 60E-14] 100E-10] 1.1E-04] <
n 6| 10E-06] 60E-07] 37E-10] 60E-07] 60E-13] 100E-08) 16E-06] <
12 728 B53E-08) 14E-07] 16E-09) 14E-07] 26E-12[ 189E-07] 37E-2l| &
13 8] 10E-08] 61E-08| 36E-03] 58E-08] 6.1E-12] 100E-08] -9.3E-07| §
14 0] TOE-10[ 16E-08] 14E-08] 22E-09] 16E-10] 1.00E-04] -10E-04] £ -8l
15 2]  10E-12]  10E-08] 21E-08] 34E-11] 10E-08] 100E-02] -10E-02| & L
16 14| 10E-14] 15E-09] 15E.07] 24E-12] 15E-07| 1.00E+00] -10E+00| & ok
17 _ AN
18 | B8 = 10~-A8 D8 = $E$3/C8 E8 = B8+«D8/BES4 | F8 = SEP5+C8/B8 oo AGOH  HCN >«
19 | C8 = SQRT(SES3-(SESAB8)+(B9)/(SES4-(B8+$ESE) 12—, S
20 | G8 = $H$3/B8 [H8 = B8+C8-D8-G8 | oH



22 HEREOEZ
A B C D E E G
1 |Difference plot for acetic pcid
2 C15 = 10"-B15/$B$8
3 |Titrant NaOH = 0.4905 | Cy, (M) D15 = 10~-$B%$9/C15
4 |Initial volume = 200 |V, (ML) | E15 = $BS7+($BS6-$BS3+A15
5 |Acetic acid = 3.96 | L (mmal) [ -(C15-D15)*($BP4+A15))/$BS5
6 |HCI added = 0484 | A (mmol) | F15 = $C15/($C15+P$ES10)
7 |Number of H" = 1|n G15 = (E15-F15)7n2
8 |Activity coeff = 0.78 | YH
9 [pK, = 13.869
10 [pK,= 4726 Kg= 1.881E-05| = 10~-B10
1 |S(resid)e= 0.0045 | = sum of column G
12
13 v pH [Hf]= [OHT= | Measured | Theoretical | (residuals) =
14 mL NaOH (1 OiDH)/VH (10-PKW) /[H™] NH NH = Qya (Nmeas ’ntheor)g
15 0.00 2.79 2.08E-03 6.50E-12 1.017 0.991 0.000685
16 0.30 2.89 1.65E-03 8.19E-12 1.002 0.989 0.000163
17 :
18 4.80 478 2.13E-05 6.36E-10 0.527 0.531 0.000018
19 5.10 4.85 1.81E-05 7.47E-10 0.490 0.491 0.000001
20 :
21 10.20 11.39 5.22E-12 2.59E-03 -0.004 0.000 0.000014
22 10.50 11.54 3.70E-12 3.66E-03 0.016 0.000 0.000259

fREmRE 13-F DA Ty Fy—k

H17 ® pH %3k % &, )V E19 OEMEMRIZIFIFEO%
. AT Ly F¥y— hTIik pH4114 TIE A F ¥ i@ ¥
0.054 pm 2552 51 5.

13-E. AgCN(s) = Ag* + CN~ pKsp = 15.66
[CN7] = Kg/[Ag']
HCN(ag) = CN~ + H" pKpeny = 9.21
§ [H*][CN"] [H']K,
[HCN (aq)] = =
(aq) Khrex Kuex[Ag™]
Ag" + H,0 = AgOH(aq) + H* pKag = 12.0
Kag[Ag']
AgOH = Ao -
[AgOH (aq)] (]

By milm =Ry 7 M=
[Ag*] + [AgOH(ag)] = [CN™] + [HCN(ag)]
TEHHEICBU B REORAA
KplAg'l Ky [H']K,
[H"] [Ag"]  Kpen[Ag']
H"] oB#E LT [AgT] # < 200X A ZHOFZ 5,
T3 [HY] 0% e LT [Agt] #5552 7200 7 LN —
AT 2. COREEEEICT 2 720 O 4 E & v
L. iRz [Agh) BN T, HRERE L.
+]24KAg[Ag+]2 (H') K
(H'] Kyen
[H 1+ Kag
[H*]

[Ag'1+ (A)

[Ag = ](sp+

)

Ksp (KHCN + [H+J) [HJr]
Kyon ([H' 14 Kug)

[Agﬂz(

[Ag"] = \/

Kuen +[H'] )
KHCN

RERE 13-F DI ST

ATLy FYy—HMIERBEHWT, #9524 Co [Agh] 23K
05, pHIZH T4 AICATSNS. FEREFRO pH %~
L7280, 17 A HOFENEMPEOIZR L pH 2RkDLH. Vv
N—=ZMHLT, EVAI2OpHMR 728D & &, w)VHI2 D
FERE M A X TIZT S,

AgO DBEBEABZ TVWLNE) P HNDL 72012,
pH 7.28 TOHMER % FF i 5 - [AgT]2[OH 12 = (1.4 x
104K w/1078)2 =5 X 1072 < Kpgo = 10°% L7275t 5
T, AgCN DffE Td 2 MR EHE A H1E, AgO 5L
LawnweETHlENns.



_ _ _ #EALTw2ZH'OELVE [HA]
13-F. (a) ny = BROBELE = THA] 1A
_ [HA] _ Fya-[A7]
FHA FH.A

gt [HT) + [Na*] = [OH™ ] + [Cl ]y + [A7]
= —[A]=[0H ]+ [Cl Jyg — [H'] — [Na™]
ZoRIZBITD (A) OG5TH —[ATJICEEHRZ 5.

Fua + [OH ]+ [Cl Ty — [H*]—[Na*]

ny CGHESE) = Fis
;. [OHT+[Cl Ty — [H'] —[Na']
FHA

BABTHEAIN TV L2OLFECERETIE, n=10E&
DR 1362 H30L LB,

Hialid, nn (BE@E) = ey = [H1/(H'] + Kp).

(b) A 7L v F¥—1rd+t)L B9 & Bl0 D pKYy & pK, D
fililZ 13.869 & 4.726. 2 51%, kv Bll OF 40O Il %
INCT B 720102, VIVN— % FEFTHRD pKy = 14 B LU pK,
=5 OMPHEEBDSESN b D TH S, NIST 7— 4 N —
2%, =0T pK,=4.757, 1 =01M T pK, = 4.56 %R
T =01MTD 4726 &\ lIE, HEFERDSD F Y EhE
TRV EEZRIEL TS,

148
14-A. EVEEIFE =135V IXRTOEREIFHY—TH 5.
I=P/E=00100W/1.35V =741 x 107°C/s
mol e /s = (7.41 x 1073C/s)/(9.649 x 10* C/mol)
=7.68 X 10 % mol e /s = 2.42 mol ¢ /365 days
HgO (& Hg (1) 75 Hg(0) I3RIG S5 L X1 2™ 2%HT 5
DT, HEFIL= (2.42mol e /365 days) (1 mol HgO/2 mol ™)
= 1.21 mol HgO/365 days = 0.262 kg HgO = 0.578 1b.
14-B.
(a) 5Br2(aq) + 16 == 10Br_
—2105~ + 12H" + 10¢” = 1,(s) + 6H,0
L(s) + 5Bry(aq) + 6H,0 — 210,~ + 10Br~ + 12H"
EL =108V
E° =1210V
E°=1.098 —1.210 = —0.112V
K = 100-012/00916 _ | 5 10-19

(b) Cr** + 2¢ =—Crl(s)
—Fe*™ + 2¢° = Fels)
Cr?* + Fe(s) == Cr(s) + Fe*"

E, =—0.8V

E° = —044V

E°=—089 — (—044) = —045V
K = 102-049/0.05916 _ 5 5 1716

BEmMEOBZ 23

(¢) Cllg) + 2¢" =2C1~
—Mg*" + 2¢7 — Mg(s)
Mg(s) + Cly(g) == Mg*" + 2CI~

E, =1.360V
B = —2.360V

E°=1.360 — (—2.360) = 3.720 V
K — 102(3.720)/0.05916 — 6 X 10125

(d)  3[MnO,(s) + 4H" + 2¢° — Mn*" + 2H,0]
—2[MnO; + 4H" + 3¢~ == MnO,(s) + 2H,0]
5MnO,(s) + 4H" == 2MnO; + 3Mn*" + 2H,0
E. =1230V
E° =1692V
E°=1.230—1.692= —0462V
K = 106(-0462/0.05016 _ 1 v 10=47
5[MnO,(s) + 4H" + 2¢~ == Mn*" + 2H,0]
—2[MnO; + 8H™ + 5¢~ = Mn*" + 4H,0]
5MnO,(s) + 4H" == 2MnO; + 3Mn*" + 2H,0
. =1230V
E° =1507V
E°=1.230— 1507 = —0.277V
K = 1010(70,277)/005916 =92 % 10747

(e) Ag'+e —Agls)
—Ag(S,09)3” + e~ = Ag(s) + 25,05
Ag+ + 232027 — Ag<szoz>§7
E =0.799 V
E°~ =0.017V

£ =0.799 — 0.017 = 0.782 V
K = 10078/00916 — o 5 103

(f)  Cul(s) + e~ ==Culs) +1°
—Cu* + e~ ==Culs)
Cul(s) ==Cu* + 1~
E = —0185V
E° =0518V

E°= —0.185 — 0.518 = —0.703 V
K = 100703/0.09916 — 1 5 1012
14-C. (a) Bry,(/) +2¢~ —2Br~
—Fe?t + 2¢” = Fels)
Bry(l) + Fe(s) = 2Br~ + Fe*"

£, =1.078V
E> = —044V

E= {1.078*m10g(0.050)2}
2
. 0.05916 1
{ 0.44 2 108 0.010}
— 1155 (—0.50) = 1.65V

Mgz - CTLYED Fe &\ (—0.50V) 25X DIEDPtE
i (1.155V) IZETF2 5.

(b) Fe?t + 2¢7 =—Fels E,=—04V



24 BEMEOBA

—Cu®*" + 2¢” = Culs)
Fe?t + Culs) = Fel(s) + Cu*"

0.05916 1
2 108 0.050}

0.05916 1
2 los 0.020}

(0.289) =

E2 =0.339V

= {-0.4a-

7{0.3397
= —0.48— —0.77V

Mg %@ - T L D HADFe Bl (—0.48V) 225XV IED Cu

B (0.289V) IZETAHND.
(¢) Cllg) + 2 —2C1 E% =1360V
—Hg,Cly(s) + 2~ —=2Hg(l) +2CI~ E° =0.268V
Cly(g) + 2Hg(l) == Hg,Cl,(s)
_ ~0.05916 <0.o4o>2}
- {1'360 2 57005

—{o.268 — 05916 104 0.060)°}

= —1.434 —(0.340) = 1.094 V
i %5l > C L) Hg B (—0.340V) 205 L Y IED Pt
B (1434 V) IZETFIEND.
14D (@) H' +e — L H) E, =0V
Agt 4+ em =— Agls) E> =079V
E°=E,—E_=—079V
1/2 1
161 —10.799 — 0.059161
{0 0.0591610g +]} {o 799 — 0.05916 log [Ag+]}
o Ky 83x1077 _ ~16
(b) [Ag"] = 1 o0l 8.3x107° M
o ¢o.20}
= {o 0.05916 log 3
_ _ 1
{0.799 005916 log 8_3“0,16}

= —0.038 —(—0.093) = 0.055V

mEExE>TLDED Ag B (—0.093V) 225 X DIED Pt
Eif (—0.038V) IZETHHNG.
() H' +e =1 H0p EL =0V
Agl(s) + e~ = Ag(s) + E> =2
0.055 = {0 0.05916 log V a0 } {(E°.— 0.05916 log (0.10)}
SFE = —0153V
(FHFHE Y B2 = —0.152V)
14-E. Ag(CN); + e~ — Ag(s) + 2CN~ E°% = —0.310V
Cu?t + 2¢” == Culs) E° =0.339V
[CN I }
=1-0.310 — 0.05916 log ——=~—<—
{ % TAg (CN); ]
0.05916 1
—10.339 — lo
{ 2 BTce] }

[Ag(CN); 1 =0.010M, [Cu®*] =0.030M TH 5. pHS.21

I2B1% [CNT] 25tHT 2 &,

[CN] _ K. o
HoNT — Tty = [ONT) = 0.0 [HCN]
LA L, [CN7]+ [HCN] = 0.10M, [CN~] =0.009 1 M.

COWEEINV YA IORIZHETEDDL L, E= 20187 —

(0294) = —0481V 2% 2. EF T & BB D Ag E
(20.187V) 75 X D IED Cu Bk (0.294 V) ~NifEiLs.
14-F. (a) PuOj +e +4H" —Pu*" + 2H,0

PuO%" — PuO; AG = —1F(0.966)

PuO; — Pu'*
Pu't — Pu’* AG = —1F(1.006)
PuOit — Pe*t AG = —3F(1.021)
—3F(1.021) = —1/(0.966) — 1F E° — 1/ (1.006)
= E°=1091V
(b)  2PuOi" + 2¢” = 2PuO; E% =0.966 V
~L0,(g) + ZH' + 26" ==H,0 E> =122V

AG = —1F F°

2Pu0}" + H,0 = 2Pu0f +— O,(g) + 2H

= {0.966 — 005916 1o, Ll’%g‘*ﬁ?}

2
7{1'2297 0055916 log 1 }

Pyl [HY]?
pH 2.00 D54 E = {0.966) — {1.100} = —0.134V
pH 7.00 D34 + E = {0.966) — {0.805} = +0.161 V

[PuO;] & [Puo“] 3LV TS 5. pH2.00 T,
[H"]=10"2"M & PO, = 0.20 bar # AL T, E= —0.134V
kb E<00EE, FISIZEBWTIRE C, KDL
iz, pH7.00 TlE, E = +0.161V Th 2 DT, KiFgil
N,
14-G. 2H" + 2¢~ == H,(9)

Hg,Cl,(s) + 2e~ = 2Hg(l) + 2CI~

P P
0.05916 1, P, } - {0_268 - %m [Cl’]z}

E:{f 2 [H' 2
T rufoh s KHP OMEERRIE %2 562 T, Ao

E, =0V
E> =0.268V

PRI B 2 [H] 25T 2.

v KK 0050+ KKy .
[H"] = Koo = 65%107° M

_ [—0.05916 1 B _0.059 16 .
E-= { T (6'5“0,5)2} {0.268 916 10g(0.10)7}

= —0.247, — 0.327, = — 0.575V
BETIFLVADOPLEM (—02477V) 55 L 0 IED He B
(0.3272V) FTihb.
14-H. 2H* + 2¢~ — H,(g)
Hg’* + 2¢” == Hg())

B, =0V
B =0852V



_ [ —0.05916 Py, }7 ~0.05916 1
~ *{ 2 BTy {0'852 2 BT }

_ [—0.05916 1] 0.05916 1
0.083 = {72 10g—12} {0.852 =5 o e }

= [Hg"] =25%x10%M
[Hgl,*1 = 0.001 OM. Hel,* 2 ok h K& T 27201
X, HEE" A A 222D T A+ 2 ESTADT. 17 O
770.500 M 75 0.496 M & T L 2 1 g e 5 2w,

__MHer] (0.0010) — X107
[Hg 1" (2.5x107%)(0.496)"
14-1.  CuY? 4+ 2 =—Culs) + Y™ E°, =2
—Cu*" + 2¢” == Culs) E° =0339V
1/K,
Cuy?” == Cu*" + Y' E°
o 0.05916 , 1 _ _
B = =50 log X 0.556 V
EY =E°+E° = —055 +0.339 = —0.217V

14-J. pH=0TOZ/Va—A & H, # KlET 272012, #h
TNDE B RO LVLENHDH. Hy DY, E°=0V. 7 )3
—ADYE, E”h5 B REET B,

HA + 2H" + 2¢ =G + H,0

IV )=
0.05916 [G]
1
2 CTHAIH

[H"1Fua Lo N
7[H+]Ka L ENSE AR AMORNICE

E=E—

Fe =[G], [HA] =
SHhRB L,

£ o g 005916 ) : Fo
2 ([H Wi \rpqe72
[HIK,
0.05916 [H1+ K,  0.05916 Fo
2 8T 2 8T,
HY]1=10"D&E, £ =045V
0.059 16 o 107 +107%%
2 g (10°79)3
= E° = +0.065 V for glucose

= F°—

—0.45V = E°—

HyDE 37 Va—ADE k)48 THAH. pH0.00 TH, i
LV ERVERTHITH 5.

14-K. (a) H* %Ml 5 I~ & BB 2 & &, 1/2(34.5k]))
PLIETHD.

_ _L 3 — ﬂhigh
AG = — (34.5x10°)) RTln—ﬂmw
%: 1.05 x 10° = ApH = log(1.05 x 10°) = 3.02 pH
low
HAT

(b) AG = —uNFE (n=H" ®&ff=1 N = 1mol H")
—%@445 X 10°]) = — (1 mol) (F C/mol) (E V)

= E=0179]/C=0179V

BEMEOBZ 25

() ApH=1.00 D& %, Apign/Arpw = 10.
AG(pH) = —RT In 10 = —5.7 x 10°* ]

AG(ER) = [+(34.5) —5.7|1] = 115,KJ

_ AG(EZR) 11.5;x10° J B
E==NF = (1) (1 mol) (96 485 C/mol) = 0120V
1BE

15-A. M ORERIZB T 5 UG 1E, Agh + e — Agls)
T, BUVEBIIKATROONS.

E=E,—E_=E,—ESCE)=E, —0.241

1
=10.799 — 0.05916 log —=—=) — 0.241
(0 799 — 0.05916 log [Ag*]) 0

=0.558 4+ 0.05916 log [Ag™]
WERE  Br + Agt —— AgBr(s)
WEH Ve =250. 045 25mL T,
Agt Hdb.

Kgp=50x10""
B R B D

1.0mL O¥4 -

. (24.0mL 50.0mL | _
[Ag'] = (TOmL)(0.100M>(751_0mL) 0.0941M

Bk Agt D% AgT DEHIDRE N
= E==0558+ 0.05916 log [0.0941] = 0.497 V
125mL O

(125 50.0
[Ag*] = (—25'0>(0.100M)< o
= E=0475V

24.0mL O¥&

)= 0.0400 M

[Ag] = (%)(0.100 M) (?2—8) = 0.00270 M

= E=0406V
24.9mL D4

(AT = (243) 01000 (223 ) = 2.67 107 M

= E=0347V
25ml & BATHE, TNTO AgBr AL L, I B
DBr 5.
25.1 mL D4
Br ) = (222 ) (0,200 M) = 2.5, 107' M
= [Ag'] =Kg/[Brl=(5.0x10")/(2.4 x 1079
=1gx107°M
= E= 40042V

1.0 _ »
L8)(0.200M) = 2.6, 107" M

= [Ag']1=19,x107°M = E=—-0017V
35.0mL ¥4

[(Br] = (%) (0.200 M) = 0.0235M

= [Ag']=21,x10"M = E=-0.073V

26.0mL OHé : [Br] = (
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E (Vvs.S.CE)

02 1 1 1 1 1 1 ]
0

5 10 15 20 25 30 35
Br ORi(mL)

L VELIRR CTH 250, Kk Hg(EDTA)? (= 102 @
RBEELTHL. BEFZANLICE, £4T [HgY ] &
YV ] %258 L 20 3% S %\, HeY?: O V=0T
1.03X 107" M Thb. 20tk Ki(HgY) > K;(MgY?") T
HHEDPOTMOBEELZZIT S, Y OMEER, ROOHER
W72 RTO Mg-EDTA ‘P56 Aw/Zsid, V =0mL
123V, Hg-EDTA F#1d [YV ] 2¥uEd 5.
0mL O¥& -

.
% = ay-K, (for HgY'") = (0.30) (10°%)
1.0x10" — & _ 20

o 9.5 %10

= z=[EDTA] =32x10®M
[Y"] = ay-[EDTA] = 9.7 x 107 M
XCEHWTETL,

0.05916 | 10%°

E = 0.852—0.241 —
10x107*

_ %1(@ (9.7x107") = 0.242V

100mL ¥4 1 Ve = 25.0mL %2 © T, Mg®t @ 10/25 3
MgY? o»7=-6ThY, 15/251F Mg*™ o»7-5Th 5.

4-7 _ [MgY ] 2—y _ (10 8 _ -9

Y"1 = gy /K MeY )= (12)/6.2x10° = 1.08x10* M

2—7 _ (50.0mL ANy — -5
[HgY J*(eo.omL><1'0X10 M) = 8.33x107° M

Dilution factor
0.05916 10%°

E = 08520241 — I i

8520 2 %®gx10°

- %mgu.os x107%) = 0.120 V

200mL O¥E  [Y] = (%)/6.2 x10° = 6.45x10° M

21 (50.0 _ .
[HgY 17(700)<10x1o M) = 7.14x107° M
= E=0095V

249mL O¥E - [Y] = (24 9)/6 2%10° = 4.02x 107 M

50.0
74.9

= E=0.041V

[HeY* ] = (30:0) (1.0 107 M) = 6.68 107 M

25.0mL DA 1 THIFLEETHY, [Mg*T] = [EDTA] &
%5,
MgY* _

TP EDTAT ~ @ Killor Mgy

50.0 mL

2222 (0.0100) — 2

(%50 L)Z —185x10° = x=60x10"°M

X

(Y] =y (6.0 x 107°M) =1.80 x 107°M
[HgY* ] = (?g 8 )(L0X 107 M) = 6.67x10°° M
= E=0021V

26.0mL O¥E  ZoL X, BERHIZHETE R EDTA %6 5.

[Y"] = ay-[EDTA] = (0.30)|(£32-) 0.0200 M)

76.0 mL
—7.89%107° M
0 (50.0 _ 75
[HgY 17(760)(10x10 M) = 6.58x107° M

= E=-0.027V

15-C. Hifo pH TlE, BEIFZ100mV T—ETH5H, [OH ]
~ [F71/10 = 10 "M (pH = 8) O#s4, EML OH IZKE L
B, BEMETT A (Thbb, BEREMIE LVELOF,
MRS N7z 4 & [H Uﬂuu_ﬂt@“é) pH = 3.17 43t

(=pK, HF O#4), FTIdH EMEFEL, B F o
AL T A pH =117 TIiE, [F]1 = 1% 27 10°M =

107"MTHY, E~100+ 2(59) =218mV TH 5. ENEMY %

77 7 DAL LITIIRT.

200

I Y Y
12345678 910111213
pH

0

15-D. (a) pHS8.00 123513 % 1.00 mM Na® D4,

E = %+ 0.059 16 log ([Na™] + 36[H*])
—0.038 =5+ 0.05916 log [(1.00 x 107%) + (36 x 10~%)]
= SEf=+0139V

pH8.00 12517 % 5.00 mM Na™ D4

E = +0.139 + 0.05916 log [(5.00 x 107%) + (36 x 107%)]
=0.003V
(b) pH3.87 12317 % 1.00 mM Na* 054,

E = 40.139 + 0.059 16 log [(1.00 X 107°%) + (36 x 10%7)]
=0.007 V
15-E. E(mV) & log [NH;(M)] @ 75 7 1%, E = 563.4 +

59.05 X log [NH;] T 2 H#HDOX %52 5. E=339.3mV D



%4, [NH,] = 1.60 X 107" M. 4 sn7z3tkhE, (100 mL)
X (1.60 X 107*M) = 0.016 mmol ®&EH %z &, LarL, =
OFREHE, EEFEEO DT A 2.00% (20.0mL/1.00L) (24
T 5. L7275 T, £dhid (0.016 mmol N)/0.0200 = 0.800
mmol N = 11.2mg N = 3.50 wt%N % & s.

15-F. gyl bic 70y b5 (V) + Ve 1055 Tah b,
S = (BRT/nF)Inl0. £1%0.985. R = 83145 J/mol-K, F =
96.485C/mol, T =298.15K, n =2 L i< &, S = —0.029
136J/C = —0.029136 V. (Va—)/ 27 —av=HxLr%HE
WilE ).

Vs (mL) E (V) y
0 0.0465 0.6338
1.00 0.0407 1.0425
2.00 0.0344 1.7811
3.00 0.0300 2.6152
4.00 0.0265 3.5717

F—F I 1534127y hERTEY, HE m=0744 84
U b =043919, —b/m = —0.58¢s mL O x VI % 5 2
5. TCORKOBEE L,

o — (xWh)es  _ (=0.58,;mL)(1.78 mM)
X V 25.0mL
=4.2x107°M

TEDT =& DNEES 2 L CHIE SN T WD T, 2 YR OFERD
BN 20k L.

16E
16-A. {65
Sn®* + 2Ce!'t — Sn'* + 2Ce*t
RFM e
0.100 mL ®¥45 © Ve = 0.100 mL/10.00 mL & 7% % (213,

0.05916 [Sn*"]
2 85y

Ve=10.0mL

£, =0139—

— _0.05916 9.90 _
= 0.139 2 log 0100 0.080V

E=FE,—FE_=0.08 —0.241 = —0.161V

2+
10.00mL O¥4 : 2B, = 2(0.139) — 0.059 16 log E“H%
n
[Ce’]
E, = 1.47—0.05916 log [CZ“]
e [Sn**1[Ce™]
3E, = 1748 005916105 " CCd

MEATUE, [Sn™] = $[Ce] & [Snt] =1 [Ce] Th
. log HIEXUIZhD, LiAo>T, 3B, =1.748 £ E, =
0583V %45,

E=E,—E_=058—0241=03412V

10.10mL © ¥ & HM D 10.00mL & Ce™ 12z 572 kD

BEmEosZ 27

0.10 mL TIEIE L2\ Ce!'T 25> T b

[Ce*]
[Ce*"]

= 1.47 —0.05916 log (1)01-8 —=1.35,V

E=F, —FE_=135—0241=111V

E, =1.47—0.059161og

mL E (V) mL E (V)
0.100 —0.161  10.00 0.342
1.00 —0.130  10.10 1.11
5.00 —0.102  12.00 1.19
9.50 —0.064

16-B. {ZH#EAMN 4 74 T7 b7 ANK U HEIZ036V,
Fe[CNIZ™ |Fe[CNIE 12 0.356 V, TEH|TIT 132 0.77 V. #4
DFEMIF0.356~0.77TV IR 5755, A F4TF T AL
RUERIZ0.36 VAR TEAEILT S Lo T, ZOME
TIIERIEL LT3z 2\,

16-C. %5 : MnO,~ + 5Fe*™ + 8HT — Mn*" + 5Fe*t +
4H,0

Fe*t + e =—Fe?* + E°=0.68V in 1 M H,S0,

MnO; + 8H" + 5¢” — Mn*" +4H,0 E°=1507V
MEIE15.0mL 127 5.

[Fe**]
[Fe**]
1.0mL ®¥4 1 [Fe?t]/[Fe*™] = 14.0/10 = E=0371V
75mL D4 [Fe?t]/[Fe’t] =75/75 = E=0439V
14.0 mL @34 [Fe?t1/[Fe*™] = 1.0/140 = E=0.507V
ME T, FEEEER 16-1 OXE # V.

MEEW G E=E,—E_= <0.68 — 005916 log )* 0.241

6E, = 8.215— 0.05916 log [H1+]8 e, — 1369V
E=E,—E_ =1369—024=1128V
i
0.05916 [Mn?] )
E=E,—E =(1507— | —0.241
* < 5 8 IMnO, I(H'®

16.0mL ®¥34 : [Mn**]/[MnO; ] = 15.0/1.0 and [H"] = 1M
> E=122V
30.0mL ®#4 1 [Mn*"]/[MnO; ] = 15.0/15.0 and [H"] = 1M
= E=126V

1.3 T g 3
12— —

10— =
09— =
0.8 — =
0.7 — —
0.6 — =

E (Vvs.S.CE)

0.3 —
0.2 [ERNE ENRNN SRRNE ERRTN ERRNE ARAR!
0 10 15 20 25 30

#7E (mL)
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16-D. V-10750%9 o5 75 > 71y b R 16-4 13RS AT
%. 85~125mL OF— ¥ XEM ISR D, TS 4 HEED
/N, & m = —15673 x 107" LY b= 2170 2
X100 % Lo r Y —b/m=1385mL. M&EHIZET S
DI W % Cett @ & 1% (0.100 mmol/mL) (13.85mL) =
1.385 mmol, 3 X RO Fe?™ o1 1.385 mmol/50.0 mL
=0.027uM TH 5.

WEAM V(mL)  E(volts) V.10 E/00916
6.50 0.635  1.2003 x 107"
8.50 0.651 84210 x 107"
10.50 0.669  5.1626 x 107!
11.50 0.680 3.6851 x 1071
12.50 0.696 2.1488 x 1071

16-E. FeSO,- (NH,),S0,-6H,0 ® & &= (mg) % z. FeCl,:
6H,0 OB (mg) # (54.85 —x) LiE<.

Ce'™ @ E )V # (mmol) = FeSO,- (NH,),SO,-6H,0 @ E L
(mmol) + FeCl,-6H,0 ®E )V (mmol)

rmg (54.85 — x)

(13.39mL) (0.01234 M) = =572 ]

= x = 40.01 mg FeSO,* (NH,),SO, - 6H,0
FeCl, 6H,0 ®'& = 14.84 mg = 0.063 19 mmol = 4.48 mg Cl

4.48 mg

9 =
wt% Cl 54.85 mg

X100 = 8.17%

f18%B
B-3. (a) BE#ERMEHNSIZEIV BT & CTICEHEENS. BTD
SR AL up = 55/ v, = 0.000017/4/12 = 4.907 x 1070 T

234.84 mg/mmol

b5,
(b) z = x/y DI AHE? STV DI ICFHREENS ¢

uz/g =y (ux/3)2+(uy/y>22

4/ (4.907 x107°/0.010853)% + (2.887 x 10°/0.011197)*
= 0.00052.

(¢) zZ DEHMEIZELIL DI ICEHE S NS,

(uy/2)"
df, = z —
4 (/D) (uy/y)"
df. df,
_ (0.00052)*
(4907 x 10°°/0.010853)" 4 (2.887 x107°/0.011197)*
12—1 12—1

17.47

(d) zD BWBEFHEXME KD L 72012, BHEDO/NE )
#CT17 L L, &) DI3 2B TINV(0.05, D10) % JHwC
HHELITDEEDATF 2—FY Ot O 2110 KD b,
VD4 DZD BUEFEXMEITZ + tu, =2 + t(uy/Z)(Z) =
0.96928 + (2.110) (0.00052) (0.96928) = 0.96928 + 0.00106
ED.

(e) HMXIAHED SIZKRDOKXTRD 5.

(C/™C) sample
(113C/12C)standard
Mo ZDLRNOIIT/Y =Z. ZORMEH, S 1L (0.96928 +
0.00106) — 1 = —0.03072 + 0.00106 = DT, (d) 2B 5%
DIEHEREE 95% 13 0.96928 + 0.00106. 72> Z DR A D7,

(0.00106)* + 0* = 0.00106. 1000 ZH#HF 5 & 6C = —(30.72
+1.06)%& %A, —(30.7 £ 1.1) % T 721& — (31 £ 1) %I HL

otC = — 1| x1000.

A | B | C D E
1 |Isotope ratio propagation of uncertainty
2 X = y= 7=
3 wC/mCsamu\e HC/]QCstandard X/y
4 | mean 0.010853 0.011197
5 |s (stdev) 0.000017 0.000010
6 [n (observations) 12 12
7 Standard uncertainty
u = s/sqrt(n) 4.907E-06 2.887E-06 B7 = B5/SQRT(B6)
g |meanz=
(mean x)/(mean y)
0.96928| D8 = B4/C4
8 | Uz = sart((Uyx)? + (Uy/v)?) 0.00052| D9 = SQRT((B7/B4)"\2+(C7/C4)"\2)
10 z(j;g)rzfagrszoifreedom (u,/2)*
z Uy /%) (Uy/y)A 17.46832| D10 = (D9)"\4/((B7/B4)\4/(B6-1)
1 + +(C7/C4)"4/(CB-1))
dfy dfy

12

13 |Student's t

2.110| D13 =TINV(0.056.D10)

14 |Confidence interval = txu, =

0.00106] D14 = D13+D9+D8

[l B-3 2 fesDATL Y f—h



BEEEOBZ 29

A | B c D E

1 |Corrected absorbance
2 corrected
3 absorbance blank absorbance
4 a c
5 0.216 0.032
6 0.214 0.030
7 0.207 0.029
8 0.220 0.034
9 0.205 0.035
10 0.213 0.030
11 |mean 0.21250 0.03167 B11 = AVERAGE(B5:B10)
12 |[s (stdev) 0.00561 0.00242 B12 = STDEV(B5:B10)
13 |n (observations) 6 6 B13 = COUNT(B5:B10)
14 |Standard uncertainty

u = s/sart(/n) 0.00229 0.00099 B14 = B12/SQRT(B13)
15 |meanc=

mean & - mean b 0.18083| D15 = BI1-CI1
16 |u, = sart(uf+ uf) 000250 | D16 = SQRT((B14"2+C14"2)
17 degrees of freedom

(df) forc = ud 6.800| D17 =B16"4/
18 uf | ug

24+ 2 (B14\4/(B13-1)+C14\4/(C13-1))
dfy, dfy

19
20 [Student's t (95% confidence) 2447 D20 = TINV(0.05.D17)
21 |[Confidence interval = txu, = 0.00611| D21 = D20+D16

%8 B-4 Z@<fehD ATy Ry—b

HHENLIELDH 5.

B-4. WOBE (a) &£75>7 () OFHELIVBIL & Cll
WENZENEIEESNG. EHEFEE s, & s, ldEIV Bl2 & Cl212
KdOOND, EEREH, S (BEREOTY, uw=s/Vn) &
)V Bl4 & Cl4 IR S5, I F 23O RS S DR
OBANZ LY, HIERSGE (¢) OBMERMED? SIEKD &9 12
KoL,

¢ =a— 5=021250 — 0.03167 = 0.18033 ()L D15)

e = b+l = 0.00229° +0.00099° = 0.00250 (& L
D16)

HIERCEO BHEIZROME) Th 5.

Af, = e 0.00250"
© up . uy  0.00229" | 0.00099"
dfe " dfs 61 61

= 6.800 (£ )V D17)

HHEO/NG R 2 DIETTOII L2 &, BBEEXHICSE
FTHAF =7 bt OfEIX2.447 ()L D20). Z OfFHEXH
[

¢ * tue = 0.18083 £ (2.447) (0.00250) = 0.18083 = 0.006 11
= 0.181 £ 0.006

Thhb.
B-5. (a) NHywt% : sy, = 0.14/4/5 = 0.0626 wt%
M AR & = (100) (0.0626 wt%) /(27.63 wt%) = 0.2266%
FEE  tgensiy = 0.0025/ /4 = 0.00115 g/mL
MR ATES S = (100) (0.00115 g/mL) /(0.904, g/mL)
=0.1272%
By b L uppe; = 0.0020/ /6 = 0.00082 mL
MR AHEA S = (100) (0.00082 mL) /(1.004, mL) =0.0813%
7523 ugaqe = 0.08/4/4 = 0.04mL
M AHEA S = (100) (0.04 mL) /(499.86 mL) = 0.0080%
(b) NH; 431 :
N BT = 14.0068 = (0.0004) /3
= 140068 % 0.00023 <
H J5F-5=1.00798 + (0.00014) /3
=1.00798 =+ 0.0000808 < u,.
HE AP SIZENEROTLEICBT L ETHEHT S ¢
N: 14.0068 & 0.00023 < 2,
3H : 3[1.00798 + 0.0000808] = 3.02394 = 0.000242 < u,

NH; 514 17.0307 £ 4/0.000 23" + 0.000242°

=17.0307 == 0.000334 g/mol




30 HEMBEOSA

MR A e 2» & = (100) (0.000334) /(17.0307) = 0.0020%
AHED S 0.0020% 13 (a) OAFEN S LHARD EWBTE 2.

© <0.9040m)(OQ%Sg/M)(LOO%mIﬂ%’T@
g NH;
(17‘0307W) (0.49986 L)

— mol
= 0.02046 1

2 2 2 2 2
@ g () () () (2] ()
M = NH; D€ VL
a = NH; wt%
b = NH; {6
c =Yy MEFE
d = NH; 55T (uq <0)
=7 7 A 2k
A A 2> S ALK F 713 EI G TERDE S, HIEEERNL /-
EEIE, uy/MOBEZFEEL LTROLNS,
Z T 0.272% % NI RT B L 0.00272 £,
Ao
/M =

uy DR FE

¥(0.2266%)* + (0.1272%)* + (0.0813%)* + (0)* + (0.008 0% )*
=0.272%. Now convert 0.272%
wy = (0.00272) (M) = (0.00272) (0.02946 M) = 0.000 08, M
(e)

dfy = (upg/M)"
YU /@), (/B 4 e/t e/ D' e/ )
df, dfs dfe. dfq dfe.
WOFTEIIAHSIHEN S 2 HETRD LTS, #Eofkbh
WA A FHWCh, FHERRRFCICR 2.
dfy = (0.272%)"
M (0.2266%)" : (0.1272%)" , (0.0813%)" i ©%)" | (0. 0080%)1
5—1 4—1 6—1 dfs —1
dfy =729, HHEZNEEZYNETTTI2T 5.
(f) BWEHEXE L HHETICBIT2AF 2 -7 bt Offi
1% 2.365.

M &M + ey = 0.02946 + (2.365) (0.00008y,) = 0.02946 +

0.00019 mol/L = B+ % 95% 15 #IX [ = 100 % (0.00019)/

(0.02946) = 0.64%

9B W BRI HENIE F) = E) (Bvigk)

B-6. (a) NH; wt% AR S = 0.2266% (FEAHE)
BT, S = 0.1272% (IEZ54R)

Yy b A= 0.006 mL == AR OMEER 54§ a

Upipet = a/+4/6 = 0.006/4/6 = 0.00245 mL
FRARHEA 5 = (100) (0.00245 mL) /(1.000 mL)

= 0.245%
Unase = a/+/6 = 0.20/4/6 = 0.0816 mL

AR S = (100) (0.0816 mL) /(500 mL) = 0.016%

(b) NH; %= 17.0307 = 0.002 0% (#E23)

gER
(0.904 oim

<17 .0307

g NI, ) -
><O.2763 T (1.000 mL &%)

il
M )(0.500 oL)

(c)

— _mol
= 0.02933°

(d)
Uy

M

= /(0.2266%)% + (0.127 29%)* + (0.245%)* + (0)2 + (0.016%)*

= 0.358%
uy = (0.00358) (M) = (0.00358) (0.02933 M) = 0.000 105 M
(e) ¥ 1 7BORIEN S TIZHHEIXER SNV,
(f) JEEEATEA S = k-uy = 2(0.000105) = 0.00021
&7 0.02933 +0.00021 Mor + 0.72%
Ry MEFEORIEFEMEOR NG, NH; wt% & %5 O R FfE A
SELRABEORE SIILLR LRV, SRR, S X
HEVEDS .

f3ERC
C-1. (a) TEGHIDOATL Y F¥— |
EIVE22 D F = (S}erween)/ (Shitnin) = 3.26 DFHEAHIE, £

G22 DFEHHE3.06 LY b KREL, AETHDL. LIVF20D)p
= 0.04 I ZEFARIE B THEIR LD I EEZHZ TN,
SHLDTCOHEIY BT

2 —
Ssampling —

%<312>etween — Shitnin) = %(0.08012 —0.0245) = 0.0134

nZFNENOEDOK YR LM THY, WL MSO T+
VD22 & D23 IZEEE NS,
HEHER 2

— 2 —
Ssampling — 4 Ssampling —

J0.0135 = 0.115
= /0.0245 = 0.15,

Sanalysns + Ssamplmg

2
Sanalysis — Swithin Swithin

S(Z)verall

= Soverann = ¢ (0.011)% + (0.015,)* = 0.19
C-2. Rayleigh IO @ RHEEIZDOWTO5ESHT (ANOVA :
— %K)

(a) Z2XICHAT B EHEROHHEL: 2.035 X 1078 (£)V 110)
RIS 2 S HFEEOSE 0 1.902 X 107 (v 111)
AR 0438k 0 0.000422 (v H15)

SENOZEL 1 1.03 X 107° (&)L H16)
(b) F = H15/H16 = 408 (&)v H15)
F OEEFE F = 4.67 (&)L H16)
Fopserved > Ferticar, HIEZH%25 (p=3x10"" ) J15)
C-3. (a) A7Ly Y=L OMEDOH L t Mgz EH &, +
WL CRME L7 teq BNV FIS DR L Y b RE VT &
Wbrh. LhoT, ZOoOKFEMIIEHS hREVDS
5. BV F14 Tid (1 — 0.0025) = 99.75% DS HEKIETHR % 2
Tl aRRT.



wEMEos: 31
A [ B [ ¢© D E E G
1 |ANOVA: Chlorophyll a at Site 1
2
3 Blade 1 Blade 2| Blade 3 Blade 4 Blade 5
4 1.09 1.26 1.19 1.23 0.85
5 0.86 0.96 1.21 1.30 0.65
6 0.93 0.80 1.27 0.97 0.86
7 0.99 0.73 1.12 0.97 1.03
8
9 |Anova: Single Factor
10
11 [SUMMARY
12 Groups Count Sum Average Variance
13 [Column 1 4 3.87 0.9675 0.009492
14 [ Column 2 4 3.75 0.9375 0.055492
15 [ Column 3 4 4.79 1.1975 0.003825
16 [ Column 4 4 4.47 1.1175 0.029825
17 [Column 5 4 3.39 0.8475 0.024158
18
19 [ANOVA
20 Source of
21 Variation SS el MS F P-vajue F crit
22 | Between Groups 0.32048 4| 0.08012 3.262436 0.0411 3.0556
23 | Within Groups 0.36838 15| 0.02456
24
25 |Total 0.68886 19
WEMBEC-1 DR Ty Ry—h
A [ B ] c D E F G H 1 J K
1 | Rayleigh®F—45 Do
2 [
3 |EH SN ADAERE (9)
4 S e —ZR
5 [#BDRL 2.31017 2.30143
6 | 2.30986 2.29890 Anova : —JticE
7 2.31010 2.29816
8 2.31001 2.30182 e
9 2.31024 2.29869 JI—7 [ st 5 DEY
10 2.31010 2.29940 LRl 7]16.1708 | 2.310109 | 2.035E-08
n 2.31028 2.29849 Bl 2 8 18.3958 | 2.299473 | 1.902E-06
12 2.29889
13 |9 2.31011 2.29947 ANOVA } F = MSpetween’MSuithin
14 | REERE 0.00014 0.00138 ZHER SS df MS F PiE FIRFRE
15 J)I—T8 0.00042 1| 0.000422 | 408.59465 | 3.32E-11 | 4.667193
16 |B13 = AVERAGE(Bb5:B12) JIb—TW 1.3E-05 13 | 1.03E-06
17 |B14 = STDEV(B5:B12) t Variance = SS/df
18 [ [ &t 0.00044 14

HEBE C2DA T Ry—h

(b) PO Na® 13 T3 L EFEREL, CdiE
WXV EHENET S, CI™ 25 Na® #5154 2720102, §XC
O Cl R T bF v T ot S NaClIZHERT % L IGE
T4, b Lk Na® 28 NaCl DAk oo iz fisk§ 2 3554
&, EHEFICIECT LD b Nat %< A0, §XToCl A
NaCl IZH3R L 2 wiad, @iEdhicid Nat X0 b CI- 29%<
HhH1EAI .

C-4. ZA7Lv F¥y—1H

LV D23 X BB (shimin = 0.00261), L C23 132D

HHE (20 —-5=15)

b D22 18 (shetween = 0.04207), £V C22 137 D
HHE 6G-1=4)

= sf’;—“ = 0.04207/0.002 61
Swithin
= 16.1 (L VE22) > 3.06 (£ )VG22)
(p=3x107° )L F22)
SEROITTOHI Y KT



32 HEEEOBA

A | B @ D E F G

1| W DH5 tIRE
2 tIRE | —NDIFERIC KD THIDIRE
| FvT#| HH T
4 A 0411 0.324 Variable 1 |Variable2
5 A 0.394 0.310 Fi5 0.4519 0.4079
6 B 0.485 0.455 I 0.0014 0.0040
7 B 0.493 0.467 EURIE 8 8
8 C 0.450 0.420 E77Y EE 0.9857
9 C 0.481 0.463 RERFHEDER 0

10 D 0.474 0.447 BHEE 7

n D 0.427 0.377 t 45811

12 | Calculated t statistic in cell F11 is P(T<=t) Kl 0.0013

13 | greater than critical t in cell F15. t B5FE F A 1.8946

14 | Therefore difference in the two methods | P(T<=t) 0.0025

15]is significant. | [ t BB @ 2.3646

RE/E C-3DRATL Y Ry—h

A [ B @ D E F G
1| 5UEROmES U DL
2
3 A A B C D E
4 12.42 12.27 12.41 12.42 12.19
5 12.28 12.24 12.48 12.43 12.28
6 12.33 12.19 12.51 12.47 12.20
7 12.36 12.19 12.39 12.40 12.32
8
9| Anova : —TTECE
10
| m=
2 L7 B a5 g 2B
13| Column 1 4 49.39 12.3475 0.00342
14| Column 2 4 48.89 12.2225 0.00156
15 | Column 3 4 49.79 12.4475 0.00323
16 | Column 4 4 49.72 12.43 0.00087
17 | Column 5 4 48.99 12.2475 0.00396
18
19| ANOVA
20| za=R
21 Variation SS drf MS F P& F 15518
22| J)IL—T/ 0.16828 4 0.04207 16.1394 3E-05 3.0556
23| JIL—TW 0.0391 15 0.00261
24
25 | 55t 0.20738 19
FEMBEC-A4DRA T Ry— K
SZampiing = % (SPotween — Sitnin) :% (0.04207 — 0.00261) 9% EHIXM, HEE 6—3=2 BUHLAF2—5 |
= 0.009.866 O tiE, £ C20 Ot =TINV(0.05 2) =4.303 L Yt
Ssampling = 4 Scampiing = ¥0.009866 = 0.09 wt% B, WEIED 95% fE X L tuyy = tuyy = (4.303) (0.0267) =
Sanatysis = Swithin = VS = ¥0.00261 = 0.05, wt% 012 ThoH. TNENZDOHD 9% EHIXM I £0.12M
Th5.

C-5. B LINEST ICX Wk 2z &, EVREIATL Y F
Y= bOFI1212, FERENS (uy) 3F) 1312 SN,



A | B c D E
1 | E=BstE
2 1
3 | FABERDE (ML) mmol
4 A B C NaOH
5 2 2 2 3.015
6 0 2 2 1.385
7 2 0 2 2.180
8 2 2 0 2548
9 2 2 2 3.140
10
1 [C] [B] [A]
12 EILEEWM) 0.25635 0.44035 0.83785
13 | REREDRHEDLE (Uy) 0.026729 0.026729 0.026729
14 0.999746 0.0638%6 | #N/A
15 R Sy
16 | Highlight cells C12:E14
17 |Type "= LINEST(D5:D9.A5:C9.FALSE, TRUE)"
18 |Press CTRL+SHIFT+ENTER (on PC)
19 |Press COMMAND(®)+ENTER (on Mac)
20
21 AF1-7INDt= 4.302653 [C21 = TINV(0.05,2)
22 TREDISWEHEXME = tuy, 0.115008

fREREE C-b DA T v k¥—h



