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3. What is the second stepwise equilibrium constant expression for phosphoric acid H;PO, ?
(A)K,, = ((H;,0'[H,PO; )/ ([H;PO,])  (B)K,, = ([H,0" ]2[HPOZ 1)/ ([H,PO, ])
(©)K,, = ([H;0" PO} 1)/ ([H,PO, ]) (D)K,, = ([H,0" [H,POZ 1)/ ([H;PO; )

29+ 108A135)  §% (D)

WIERAT
P FERKader i ¥ 2E D)

@ mEs [H'] ~ pHFRAELEELH © 328

OF-¥:x4

1. HClgas is in a 1.21-L cylinder at 0.870 atm and 28.0°C. This gas is dissolved in 750.0 mL of

water. Calculate the pH of this solution (assume no volume change).

(A)1.25 (B) 3.37 (C)2.52 (D) 0.950 (E) 4.11
& = 101B(1) EE (A
MR -
{ 0.87x1.2 }
(H]= 0.082x (273 +28) 0,057 M
(750/1000)

pH = —log[H"] = —L0g0.057 = —Log6x 107 =1.22

OMEREES

2. #10.0% < pH =2.0 e15 fki3 i fr10.0% 2 pH = 6.0 3 fid i3 i 8 & > 38 & 73 7 erpH & £
%5 2 (Log5=0.70)
(A) 1.7 (B) 2.0 (€)2.3 (D) 4.0 (E) 6.0

® EP 104(26) EERN(®)

WIREAT -
) -6
[H+]:1><10 ><102-:)1><10 Xlo:S.OOOleOS

pH = —log[H" ] = —log(5x107) = 3—log5 =2.3




3. A 5.5L sample of a 0.25M HNO,
is the pH of the mixture?
(A)0.27 (B) 0.57

WIERAT
0.25%5.5+0.34%1.2
55+1.2

=0.27

[H']=

g (a)

Chap 12 12-21

solution is mixed with 1.2L of a 0.34M HCI solution. What

(C) 1.07 (D) 0.50

a~

H

%

+ 102B(24)

“
v

pH = —log[H" ] = —£0g0.27 = —£0g27 x107> = 2~ fog3’ =2-3x0.4771 =0.57

OBZER S fEF NoREL

4. Calculate the pH of the resulting solution when mixing 75.0 mL of 0.05 M hydrochloric acid

with 0.093 g of magnesium hydroxide. (Magnesium: 24.3050 g/mol)

B F M 108(R ¥ 3)

WIRERTT -
2HClI + Mg(OH), — 2H,0
2 005x75 —208 0
=3.75 (24+17x2)
=1.6
C: -2x16 -1.6 +2x1.6
E: 0.55 0 32
0.55
pH =—/og[H"]=—(log (?j =2.13

ORERHHEEIH,SO.BE 2 iR

5. kR 5 5.0x107° M ehpnfis-kid ik
(A) 0.001 M

(B) 0.003 M

CHMHTER G ?

(C) 0.005 M (D) 0.008 M

S EE 10311 §%:D)
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WEATT

H,SO,F & BH'™ i fade» 9 - B 2R 0 & 100%72 34

Toh- BEBER AMERP A R

F145.0 x 107 MhH,SO0,2- [H']¢hie B s 41 0 1 1x107 >[H' ] > 5x107°

7o
20k H' % 2> 2
OBIEIREREL
6. What's [H'] (in 107M)ina 1.0x10’M HNO, solution?
(A) 1.4 (B) 1.6 (€)1.72 (D) 1.85
o
WA -

@3 § [HY] © A4 [CIT], ~ [OH 7], ~ [H'], ~ [HCI],
¢ 4e[HCl], ~ [H'][OH ], =K, ~ ® T Fid#k=- o

(E) 2.0

108A(6)

h22C 4R
CAPEIN

(1)Material Balance : HCI& 5 fi& - = 2 ji#d¢ : [HCI],, =0 ;5 [CI"],, ~[HCI],

5 18 K
(2)7]{ rf‘!.“é}/ﬁ'.:* 7}% . [H+ ]eq [OH_ ]eq = Kwﬁ}:ﬂg [OH_ ]eq = [H+‘]
eq

(3)Charge Balance : [H"],, =[Cl"],, +[OH ],
ﬂfru charge balance > #2542 B = 1 "y~ %

eq

[H'], =[HCI], +%j&£@‘m*]2 ~(1x107)[H"],, -K,, =0

cq
fEm

e — [H+]eq:1'6><1077 M > pH=6.8

Fen 4750

@ BB FEAERAANTH

1. What is not a correct expression for the weak acid HA?
(A)K, =[H,0° ][A"]/[HA]

(©)pK, = logK, (D) pK, =14-pK,

(B)pK, = pH—Log{[A"]/[HA]}

5 m % 107A1(15)

1B 2 >R

EF

'S

T
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- (B)
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WIERATT
(C) x_%’ I—é‘% ;5’_ 5 pKa = —logKa‘{ é‘}-

@ #m285 [H'] ~ pHFoMaeEEHH @ 558

OfcKa - EBF558

. Bo- 02M= & e kip i > ¥R TR T2 pHERRT T H /M HKE ? (X & &
Ka=3.5x10"
(A)4 B)5 (€6 D)7

2B fIfF 10942) | #

S
E

WIERAT
pH= %(pKa +pC) = %[(8 —00g3.5)+(~L0g0.2)] = 4.07

2. Suppose 1.000 mol of acetic acid is dissolved in enough water to give 1.000 L of solution. What
is the pH of the solution? Acetic acid hasa K, of 1.76x107 at 25°C.
A)1.2 (B)2.4
(©)3.6 (D) 4.8
(E) None of the above
e~ 108C(7) §x (B
PFEATT -
pH= %(pKa +pC) = %[(5 —(0gl.76) +(—logl)] =2.38
OftKa » 2B 7558

3. #+51.0M H,A spHE(K,, = 1.0X104;Ka2 —1.0x107" )2
GY (B) 5.00 (€) 11.00 (D) 2.00 (E) 7.00

¢ R 97(12) g% :(D)



Fi AL KA (T)

12-24

WA
pH= %(pKa +pC) = %[—Eogl x10™ + (—Logl .0)] = %(4 -0)=2

4. 0.330 M Phosphoric acid#pHiE 5 % > ?
(phosphoric acid, K, =7.5x107, K,, =62x107", K,; =4.2x107"7)
(A) 1.30 (B) 3.84 (C) 6.43 (D) 2.61 (E) 5.68
¢RI 102(22) R (A

WIREATT
F1i AHPO, v fREER T i A ¥5% 0 A% N R LE[H)) - BhanE &
e FApH= 138 5T #3170 #112iE(A)
[H']=,/CxK,, =v0.33x7.5x10° =0.049
pH = %(pKa +pC) = %[—Eog7.5>< 107 +(~Log0.33)] = %(2.12+0.48) =13

bod fB— A % 428 gms o [HY]=0.0464  pH = 1.33

OfgFEREREIKb - BB 558

5. Calculate the pH value of a 0.10M solution of ammonium chloride ( NH,Cl). K, of

NH, =1.8x107.
(A)2.87 (B) 4.87 (C)5.13 (D) 7.00
2+ 103C(20) % (0
WIRERTT -

pH= %(pKa +pC) = %[(14 -pK,)+pC]= %[(14— 4.75)+(—log0.1)] =5.13

6. At 25°C, calculate the pH of a 0.25 M hydroxylamine hydrochloride solution. The K, value

for hydroxylamine is 9.1x107".
B 5[,5 P 108(FF 5 4)
PIFEATT -

pH = %(pKa +pC) = %[(14 —pK,)+pCl= %[14 —(9—L0g9.1) +(~(0g0.25)] = 3.28
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Ofga - JLIRATGTEKa

7. A 0.050 M aqueous solution of a weak monoprotic acid is 1.2 % ionized at equilibrium at 298 K.
Calculate K, for this acid.
(A)34x107  (B)64x10®  ()73x10°  (D)29 (E) none of these

® F 1 102(16) 5% 1 (B)
MR -

= K, =[HA], xa” = 0.05%(0.012)> =7.2x107°

[HA],

8. A 0.15 M solution of a weak acid is 3.0% dissociated. The K, of the acid is calculated to
be .
(A)3.5x107* (B)4.2x107° (C)1.4x10™* (D)2.4x107* (E)3.6x107

B F M 106(18) 5% (0
WIERAT

o= |Ka 3 &:Ka:1.35x10*4
[HA], 100 Vo.15

OfepH - IAATETEKa

9. The compound GeH,COOH is an unstable weak acid. At room temperature, a 0.050M
solution of GeH,;COOH has a pH of 2.42. Determine the K, of GeH,COOH .
(A)2.42 (B)3.8x10™° (€)3.1x10™ (D) 0.38 (E) 3.81
SA105A(1) | E% (O
PHEEATT -
pH = %(pKa +pC) = %[pKa +(—l0g0.05)] =242 = pK, =3.54

pK, =354 =K, =107 =10 £ 3.1x10"
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WEATT
pH = %(pKa +pC) = %[(14 -pK,)+pC]= %[(14 —4.75)+(—LogC)] =4.85

—00gC =0.45=C=10"% =10V (GE & 422 3107 ~4x107 M 2 )
(m/ 53.5)

3x107 < ¥ 222)
(250/1000)

<4x107' =>4<m<535 (52 EA)ELE)

OREESERRELHE (IRZBEIENRENEEBRHIRE)

13. Consider the titration of 100.0 mL of 0.250 M aniline (K, =3.8x107') with 0.500 M HCI.

Calculate the pH of the solution at the stoichiometric point.

(A)—0.85 (B) 8.70 (C)2.68 (D) 11.62 (E) 7.00

FFER 10705 EF O

WA
3% 0.250M % 2 F 100mL > i 3| % & B ¢ 5 4250 mL:0.5M HCI
NH, ItIH3
+ HCl -
[:025%x100=25 0.5x50 =25 0
: -25 -25 +25
E: 0 0 25

=2.68

pH :%(pKa +pC) = %{14—(10—/@0g3.8) +(—£0gwﬂ

100+50

14. A 100.0-mL sample of 0.2 M (CH,);N (K, =5.3 x107° ) is titrated with 0.2 M HCl. What is
the pH at the equivalence point?

(A) 5.4 (B)7.0 (C) 103 (D) 3.1 (E) 9.9

B 109A6(11) Fx (A
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WIBRATT -
FoEaEh Bk 0 A 5Pk % S(CHs)NH' (5o @R AR & 2 L > ¥ 5 4o » ehHCL § 2 % soln#d
)

NEt, + HCl - H-NE
I: 02x100=20 0.2x100=20 0

-20 -2 +20
E: 0 0 20

pH = %(pKa +pC) = %[(14—4.3)+ (~£0g0.1)] = 5.35

OIESSELEREE

15.7 7% k& chCH;COOH "k i3 i% » o % 2 B3| A F & % ?
(A)2.0M (B)1.0M (C) 0.20 M (D)0.10 M (E) 0.010 M
¢ E P 100(43) £% (B
WIERAT

o= /KcﬂxloO%:ci ot

OBZEH OB MRS EL

16. Calculate the [H"] (in 10'M)ina 4.0x10°M phenol.
(A) 1.3 (B) 1.8 (©)038 (D) 1.2 (E) 1.4

= 47 = 106A(2) Fx (A

WA -
0P —K 2 _14
K, = ][H+]2W = 16x10 " :%:[H*]:IQSXIOJ M
— X
[HAJy ———"
[H']

17.What’s the [H*] (in 10”’M)in 1.0x10* M HCN?
(A)2.5 (B)2.7 (C)3.0 (D) 4.2 (E) 5.1

o 5%+ 107B(partl—3) (% 1 (B)
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PIFEATT -
H+ 2_K +72 —_ -14
K - ] 2w :>6.2X10—10:[H]—IX:O;D[H*]:2.68x10’7
ay, - T Ks o
LNl 5
[H"]

O HRELBVTFEERIR

18. What is the pH of a solution prepared by mixing 50.0 mL of 0.300 M HCI with 450.0 mL of
0.400 M HIO; ? (K, of HIO;=0.16)
(A)1.52 (B) 0.80 (©)0.72 (D) 0.89 (E) 1.10

BER10704) | EF 5O

WIFEATT -
PALE R B REEROH L B S AR R R g
HI H* 103
(08 + - 0O; K, - ((())é—é—x)x _016
. —X

0.4x450 _ oo 03x50 _ oo 0 i

50+ 450 50+ 450 ,
C: x ix x x*=0.19x-0.0576 = 0

U o 5 ex

E: | 036-x 0.03+x X x =0.163

pH = —log[H"] = —/0g(0.03+0.163) = 0.71
AL A3 FROERAD)EAPH=089 > 2 FRFF > LXLG k7 L N P

OFFARE

19. A student prepared a 0.50 M aqueous solution of CH,NH,Br and measured its pH. Which
number should be the closest to the pH value?
A1 (B) 4 ©)7 (D) 10 (E) 14
54 107AQ0) - E%:(B)
PFEATT -
TR P E > & % sensefF il
¥] % CH;NH;Br#_ 53 fié » % )k B 0.5Mp*
# & & 4 pH = 1 &wsolutionf] & [H]=0.1M > ~ i‘u{j L20%fEHE > 3 F A iE(A)
Flpt B F (B)EEEAE K
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ORBERATGTEHTHEERIR

20.The pH of a 0.05 M solution of trichloroacetic acid (CCI;CO,H ), a corrosive acid used to
precipitate proteins, has the same pH as a 0.04 M HCIO, solution. The K, for
trichloroacetic acid is thus

(A)4.0x107 (B)1.6x107° (©)0.16 (D)1.4x10™™  (E)0.001

B F N 104(11) £%1(0
WIFEATT
0.05M1CCl,CO,H it £1:% §20.04M HCIO,4p e pH ek 7% 57
% 7 CCLCOHB AR ¥t~ > A i £ % 258208 (F]5 258 0 % 23R <5%95if & %)
B fd Kasha & k34§
CCL,CO,H = CCL,CO;, + H'
I: 0.05 0 0 K —_ (00 _ (0.04)0.04) _

c:  —x x x *(0.05-x) (0.05-0.04)
E: | 0.05-x X X

3 1 pH#0.04M HCIO, % % 40 F » Flptx = [H'] = 0.04M

0.16

@ B2 [H] -~ pHFomEEeE+E @ 5288

OIERREEER

1. 0.005MZ § 4273 2 pHi& % ?
(A)8 (B)9 (©) 10 (D) 11 (E) 12

¢ ER 98(14) %% (B)
W ERAT
Ba(OH), % 5 4 » & 1 OH #5 § 100%f% 42
F] 2 [OH ] =0.005 x 2=0.01M
pH=pKw-pOH=14-2=12
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8. Hydrogen cyanide gas (HCN), a powerful respiratory inhibitor, is highly toxic. It is a very weak
acid (K, =6.2x107'") when dissolved in water. If a 50.0 mL sample of 0.100M HCN is titrated
with 0.100 M NaOH, calculate the pH of the solution at the equivalence point of the titration.
(A)pH=3.05 (B)pH =8.49 (©O)pH=9.21 (D)pH=1095 (E)pH=11.36

® F P 108(3) gx:(D)

WIERAT
HA + NaOH —  NaA

I:0.1x50=5 0.1x50=5 0 4
c: -5 -5 +5 / INaAl=So 550 =%
E: 0 0

pH =14~ pOH = 14-—(pK, +pC) = 14~ [(pK,, ~pK,) +pC]

pH =14 -%[(14 ~9.2)+(~L0g0.05)] =10.95

@ E25 [H'] - pHARRALEEHH © FosaH LIRRERs]

OEAFER : f5pKa

1. What is the ratio of HCO; to H,CO, ([HCO;]/[H,COs]) in blood of pH7.4?
For H,CO,, pK, =637, pK,, =10.25.
(A) 0.093 (B) 1.0 (C)5.4 (D) 11
e~ 97C(17) %% 1 (D)
W EEEATT -

T4= 6.37+€0g(

HCO; | _ HCO; _107
H,CO, ) H,CO, |
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2133+ B £25°CPF > F & 4 § 5 2 610.010 M NaOHi3 % *+1.0 < 0.050 M HOCLi3 i # >
4 i ® @iF 268 eh3 irpHiEiE $18.0 (HOCIKa=3.5x10"°) ?

(A) 1.0 (B) 5.0 (C) 2.0 (D) 3.9
2B I 10547) | % (D)

WIBRATT -

HA + NaOH — NaA
I:0.05x1=0.05 0.01xV 0
C: -0.01xV —0.01xV +0.01xV
E: 0.05-0.01V 0 0.01V

[A7] ( 0.01V j

H=pK, 6 +/ — 8=(8—l0og3.5)+/ _ V=39L
PR=PR T Og([HA]J: (§og3.5) + fog 0.05_0.01V)

® 25 [H'] - pHFoRERLEEHH : WILFERE T

1. If H,A is a triprotic acid with k,, =1x107*, k,, =1x10", k,; =1x10"". What the pH of
a 1.0M solution of NaH,A .
(A) <5 B)5~6 (©)6~7 (D) 7~8 (E)>28
- 5~ 103A1&AS5(10) ¥%:(0
WA -
H* H* H*
H,A —KJ—> —KL—> HA* % A
al a2 a3

1
pH = %(pKa] +pK,,) = 5(4+9) =6.5
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2. Calculate [H'] in a 0.40M solution of NaH,PO, . (For H,PO,, K, =7.5x10",
K,,=62x10"%, K,;=48x10")
(A)2.2x10°M (B)1.6x10*M
(C) 0.40M (D)2.5x10*M
(E)3.9x10"'M

5 E =~ 104A1&AS5(27) % 1 (A)
WIERAT

a3
[H" 1=K, K,, =(7.5x10°)(6.2x10™") = 2.2x107°

ORI ERESHETE D

3. Calculate the pH of 0.10 M NH,CN . ( K, for NH,=18x10" ; K, for
HCN =6.2x107"")
(A)5.79 (B) 8.21 (C) 8.87 (D) 5.13 (E)9.23
- B~ 109A6(3) % 1(B)
WA -
pH = %(pKal +pK,,) = %(9.25+9.20) =9.23

@ M85 [H'] - pHF=mRREAE L © Anok 2 pHIE

L4 5 2-k3110.0% 4120 MBRER - § @ 23 % cpHiE{£0.90 M2 pgcpHE 4p e (2 fi
1K, =1.8x107) ? (IB3K 2 73 iR PRl & 4 2 1)
(A)30% 2 (B) 300% = (C) 34 (D) 30 (E) 300

® EP 105(39) gx:(D)
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5. The sodium salt, NaA, of a weak acid is dissolved in water; no other substance is added. Which
of these statements (to a close approximation) is true?
(A)[H"]=[A"] (B)[A™]=[OH ]
(O)[HA]=[OH] (D)[H"]=[OH]
(E) none of these

- 7t = 109A6(2) (Y

6. 0.1 Mt 4 (CH,COONa ) ki3 it © » T 59— fp fr ik 2 e 4 9
(P P P f2 4 % #K, = 1.8x107°)

(A)Na* (B) CH,COO~
(C)OH™ (D) CH,COOH
(E)H"
7 ] 108(13) 5% 1 (B)
WIERAT

[Na*]>[CH,COO ]>[CH,COOH] ~[OH |>[H"]

OB T3
7. Which of the following statements is true regarding the species in a 1.00M solution of H,SO, ?
(A)[H,S0,]1=0M (B)[HSO, ]1<1.00M
(C)[SO; 1=1.00M (D)[H"]=1.00M

3

o~

2+ 103C(18)

Es
&
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WA -
100%
H,SO, "= H* + HSO;
S .
HSO, H* +S0?

H,SO, 855 e » te-k ¥ 100%f%3¢ » [HSO4]~ O M
% & 4 1.0MHSO, §r1.0MH"

S5 HSO, £ B 204 fRag 4 ¥ H 4eS0,”

# RE(A)B)

e (D):E 7 ¢ 7] 5 H,SO4k & ¢ £ 1.0M
BB P a o RED)TES G FH

OZEFHE

8. & Fifit(Hydrosulfuric acid) s BH =+ fe(K,, =5.7x10° » K, =1x107") » p]0.10 M& #ifit
A o FidpF (sulfideion)z (R 2 ® 2
(A)0.10 M (B)7.5x107° M
(C)5.7x10° M (D)1x107™" M
(E)1x107° M

® B 100(26) 2

S

- (D)

WIERAT
OH,S+H,0 & H,;0" +HS~

@HS +H,0 & H,0"+S*  [[H,S]>[H ]~[HS ]>[OH ]>[S$*]=K,, =1x10"
@H,0+H,0 & H,0" +OH"

9. ¥ FIRMILA > Biagpd s v s 1 Ky=21x10"2K,=43x10" Bl faip 3
k? o AHOHS kR °

(A)HfrH Ak R 4p & (B)" HLAE B &
(O % **HA kR (D) fcHA K & 4p &

¥ ¥ 8509) §% (D)



7 (a)
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10. T 7 H,SOs 5 - BF 3 » Ky =13x1072Kp=63x10"> 3} 0.1 MI #Lpeid iz o
R TAIE LAY
(A) [H;01=0.1M (B)[H;0']=0.13 M
(C) [H;0'1=02M (D) [HSO3] =0.013 M
(B)[S03 1=63 x10° M

¢ ® 99(42) % (B
WIREATT -
H,SO, = H* + HSO;
it 0.1 0 0
%:01-x x x =13x107= ix (0.1-x#0.1)

= x> +(1.3x10%)x-1.3x107 =0

__-13x107 +J(13x102)? —4x1x(1.3x107)
2

=0.03

[H"]=0.03M
[HSO;]1=0.03 M

_IHTNSOT] (o8 = (Q03)x[SOT]

- [SO3 ]1=6.3x10" M
[HSO;] (0.03)

a2

11. % = F 3 ptHA(diprotic acid)# Ky =2.5%107 » Kp=5.6x 107 > Ededz sk & 5 1.00
M > plig 5T gris AT Gk & 5 0 9

(A)5.0x 107 B)2.5x 107 (C)4.2 %107 (D) 5.6 x107°

FFL0418) | §H D)
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WA
¥ - BfE4 H,A—> H +HA™
[H']=[HA"]=/C, xK,; =v2.5x10°
E g A ok

HA" = HY + AF
A7 1 4/2.5%x107° V2.5x107 0
T \25x10° -y V2.5x107 4y 4y

U

55107
k.- +y)y:>y:

Y hsxto -y

K,, =5.6x10"

12.3+ & 5.0M Hi;PO,% i ¢ [HPOZ Jehik B o (Ky=7.5x107, Kp=62x 10", Ky =4.8 x
1077
(A)7.5x10°M (B)5.5x10°M
(C)62x10°M (D)4.8 x 10" M
(E)1.5x10°M

B 93(33) %0

@ EE5 S BRig R R HARE KR

1. #A#20mL ~ k& 1.0 M2 f5fa-Ki3 2 2 HAH40mL ~ ERO0SM2 & § 4 kiR & »
feipmy LRI RARD BIMAVES LW P (AcH 2RI RR NS L 8F Ik

B COHRZ 3 5 g+ kR HN 23 313 ER)

(A)YN>Ac>OH>H (B)N=Ac>OH >H

(C)N>OH>Ac>H (D)N>OH >H> Ac

% 7 103(19) %% 1 (A)





