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11.1. At ¢i7]e] el
(1) ofe]u-¢.20] Aol
204 o] 2ststo] £ ol (H )G Usod A, £418 o &(0H )2 sow A7t

(2) BfIAEE-2 22|19 Ao

FGAHH ") Hsow A PGAE wrow @rjoct

(3) Fo]29] Ao

55 AAPEE Algste 240 FolAa d7], Hl35 ARPES W 240 FolA 4to|th

11.2. pH

(1) &9 At& o]23}

o3t B2 A%0] o]2slsto] FYPS olFH o]dS Abs o|2E 4= YERE o 9l
H,0+H,0 = H,0"+0H "~ K,=[H;07][OH ]=1.0x10"" (25°C)

(2) pHe] A9 : pH =—log[H "]

(3) #/dx} pH
AHd  pH<7 %73+ pH=7 2713 : pH>7

11.3. o] 28} g4

(1) A B719) 257
AYOILE 871 BOIA 719] S o] 2afel . opitolLt oFisl ATt ol ettt
A 1 HF 2 AlQlst &aAlsta s, HNO,, H,S0,. HCIO,

297] ¢ Be, Mgg A2 1, 2% F49] 4rer2

eFAt : RCOOH, HCN, H,CO,, H,S

°Fi7] 1 NH,, RNH,, ofite] &e7]

(2) olest 44
de] olest 44E K, @719 olest 44E K, W oftolut orel7le 5% olst o] sty

(4) Chepgar
7 2 ol28l¥ u) pHi 18] ol2ato] s A )
st ®oh K, > K01, oAt At B MA| oledt Yk K=K,
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L At Q71: chgsbA Aolatch abak @vlol digh Fojet TS o Y & Al g2
=7

@ ol eat 28N 2413} o] 2e Ut AL G7|2 Ao

@ oflUeael slut @7lo] i3t Aok gAML HHF & ek

® BRAH=-2929] AR §7] ol At olFol s dHct

@ 20|29 A} 7] Y2t HIBH HAMES Uolst 282 A Wi 2UE Gg @

2. ©g 7 getEo] ofstel & 4ol HALS vp2A] Uepd e
® NH, (NH,)

® CH,CO,H (CH,CO,)

® HS™ (S*7) @ HCO, (CO5 ")

(Bronsted-Lowry)ol] 2fst 4tab A7]9] 7§E o] 75t mH
g AG/JAS Atoll gt Ygsolnt. £ A2
¥ a

Y (7]
meizlo] A7le o oksjalnt,

@ #A71 TK, w2 TK, }X K, = K,,9 28 7€ 4 ot

AN
® "K,,9 ol AM4E 1 48| pHE AZI.

@ HCIo] & @7]+= "Cl™ yoltt.

717} , 107 o]t} 0.1M H,S 89| pHE? (9
® 2 @ 3 ® 4
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ol A7tetel g o,

Agoz

0]

A7 % 9

A
T

KCl, FeCls, NaNOs,

CaCOs,

LiF,  NH4Br

® FeCly, NH,Br ® FeCly, CaCO4, NH,Br

@ KCl, NaNO,, NH,Br ® CaCO,, LiF, NH,Br

® FeCly, NaNO,

(I H,S(aq)+H,0(1) = H;0 (aq)+HS (aq)

(1) CH3NH2(aq)+HQO(1) = CHsNH;(aQ)+OH_(aQ)

@ @b, (W) BFollN =2
@ =2 UDollME d71= (oA =
@ =2 (ZholldE Atz (W)olA=
@ H,S4 CHyNHy= =0lA Aoy |717F 2 4 /1t

Moz Agaict

CRERX L

Moz A8SAE 1 dY|2

(573 o]

pALe:]

o o

£(0%7) OH mT}

Zatoloz ot 02w 3

o o

o pHE 1ojth

7olc}.

ol

=

NaOH &

Jlolme 23}

[e]
SEiss

@ 7L o

olct. thg MY F &2 AL? (& =L 25°Co|})
® pH7t 2245 K,7F S71%Ht

@ #4% 29 et Yol w2t Qaback,

® F49 22 pH=pOH A} JAgch.

@ pH =28.0901 NaOH ££9 10.0mLE 3]Asf 1.0L &<
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9. of® Abe] ol @sf 447} Kotk o Ao A7] 5ES ¢

S ¢, ORI E (e 1)} & I K,
c. B 0183 7P AP e 2er
@ Kll = Czal @ Ka - =<
1—c¢
® K, = “ @ K, =ca*
1—a

10. 0.010M H,CO,(X,

'
=

L =4.0x10"" 5 K, =5.6x10"")o] EAJst= CO; 9 %%=oF o] pH
= vt/ et 712? (W, 1og2=0.30, v/40=6.30|c}.)
@D 4.0x10° 7, 6.40 ® 5.6x10" ", 4.20 ® 4.0x10°7, 4.20
@ 5.6x<10" ', 6.40 ® 5.6x10 ', 5.60

[11-12] m2](C;HN)Ql o] 28t Ao 25°ColA K, =1.8>x10 ojct. ma]d 0.40M 480
distol ts == gt (T, log2=0.30, log3=0.480]|t}.)

11. 91 58%40] pHE Aofel7}?

® 8.48 ® 8.93 ® 9.43 @ 9.78 ® 10.43
12. dstm2dE 0.1052 &0 =of 500mL &85 P9l o o] &9 pHye Fuielz}?
® 5.96 ® 4.60 ® 3.48 @ 2.98

13. oj®  Jojo] chFdAL Ab H,A0] Tste] K, =1.0x10 °, K, =2.0x10 o]tk A&
[H,A]=0.010Mo] 1, pH=4.000]H H,A:HA :A’ o] Exju]= Au}Ql7}?
® 1.0 x 10" : 1.0 x10°: 1

® 5.0x10°:5.0x10":1
® 5.0x10%:5.0x10°%:1

@ 1.0x10%:1.0x10":1
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14. &Fatpa S8Mofl= HyS, HS™, S?7, H,0", OH™ UxE =asich o] YAS Fofl d7]
2 A8Y £ Qe AS BF AA A7
® H,S, HS™ ® S*°, OH™ ® HS™, S*°
@ H,0%, OH™ ® HS™, S*, OH~

15. ol EAHCH,COOH)O] 0] 23} At K =2.0x 10 0|t} CH,COONa 0.010Mol Z~gon

=

1o

pH= GORRIZE? (&, 10g2=0.300.2 Al4teitt.)
® 3.00 ® 5.65 8.35 @ 11.00

16. 4F HAO] 52| wig&2 HA £7] s=([HAf) ozt A™ 559 H&E %2 UEHE 5

olch. [HAJ, =0.040Mol| tfsto] 4F HAO| ols} Al47} K, =4.0x 10 °olat & uj o Are]
se] MEge Aokl (U, J/160=1.2602 Agich)

® 0.32% @ 1.0% ® 1.6% @ 5.0%

Bl A9

- AN

® HOCI > HOBr

® CH,COOH > CFH,COOH
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(1) Henderson-Hasselbalch Al

I

H0MA ]
[FA)

}. HA+H,0=H,0"+A oA K,

s
Teld

(A~
[HA

oli pH=pK,+log

[A7]
[HA]

2 pK,=pH-log
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12.4. 8oll=

Ksp _ [MX+]m [me]x

M, X, (s) = mM* " (aq) +xX" " (aq)

N Al
M, X, (s)=mM*"(aq) +xX™ (aq)

9]

2= &

Ksp — [M Xﬂm[me]x

(ms)™ (zs)" 0]

K, =

4 9let. wepa,

e

._ﬂ.r.ﬂ
1od

ol

1o
Ho

MgF,(s) & Mg®* (aq)+ 2F (aq)

o] goHo| NaF(s)

=z
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F(aq) o]2o] &alo]x F5 o]o]

£ Atolol 35 ol22 gAgh F-+H' — HF gt

I

st o
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oz Mgk, &
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o
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. Qlojo] At H,A 48098 0.10M, 20.0mLol] 0.10M NaOH
ol Hight & HE F &2 A2? (T, 25ColA H,A9
K, =1.0x10 '0]1, log2=0.300]c}.)

® H,A+ 0.10Moj|A] £7d35] o] a}strt.

wollofl ofsll Na,A7b &2 A€ot

—_

@ pH 9.00M= 7t
@ ¢l Fetol
@ H,Aw °f4to]

Qs NaOH 4800] HEuj= 20.0mLo|C}.
o2 Fgto] 2H|5+ NaOHE H,SO,H2rh @t
39 vl&

® pH 7.0014 &xjat= stats © H,A:HA"

2. @4t 0.010M, 20.0mLE 0.010M &=yo}
A

i RS SR Atk o Y F 22 27 (T AY
A3E pK,= 470013, B3I YN 2 Ry AFch)

@ FshdoM pHe 7.000]ct

@ HELHAAE AAFe= AR

4 9lch
T §o] pH 9.300]ch,
pHE 12.000]t}.

= 20.0mL¥C} Aot

dolo
ERLE=]

® 10.0mL=E

1

3. O EAHHC,H,0,, K, =1.75x10"*)0] 0.100Mo] 1., of¥|EAh}E §(NaC,H;0,)0] 0.050Mg!
>89 HY] 525 711/36}019}.
@ 5.29%x10 6 ® 2.89x10 " ® 3.50%x10°
@ 1.32x10° ® 7.00
4. T3 & HClO= AAE D, H,Sole AMEE 712 oj= ZIQ17p?
@ Pb**, Cd** ® Mn*", Fe*” ® Pb**
@ Mn?* ® Fe??
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5. 0l® At HAQ] o]&3} A47F K, =4.0x10 0|tk o] AF 0.10M &9 20.0mLo] 0.10M
NaOH 489 10.0mLE A7I8iS o, 899 pH= Gulelrp? (4, log2=0.30, log3=0.480]c}))
® 4.22 @ 4.40 @ 7.00 @ 9.60 ® 13.00

6. O3 ggd=2 A0 o2t ygsilS o 52 ;
@ C,H,0H ® CH,COOH ® CH,NH,

@ CH,CH, ® C4H.Cl

7. 32 ojF off|l-4lo] pHojl w2} o] 2o] EAst= FEHS LHERH Zlojth.

Concentration

ol that A

oz &2 A
1y

o
(o]
@ pH7F 1.0¢1 &0 F=2

@ pHo|| T2} oto] L AML zwiterion© 2 ZEA|St
® pH7E 13.090 BofolA 715 AEH AL Qs of
@ ofu| =ik Aojlag A7|ogt sk vhg-stot.

® Rt @7gio] ofu]wAte: o]epigat Atolct.

o O
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12. +=8% B3

o

Ql

olo
oo

8. 552 w2 KOH 489% 100mLE #slo] 0.10M H,S0, E& 8%o=z HYS AlAIY
o 284 AFS oot AL @2 o] Sort GRS AIUA Y. oJtiZbR] AR&RE
H,S0, A7%dMo] 60mLo]x, pHE EAsHY 2.001JHH %£7] &M KOH 5=+ °of dofql
77 [ZJd]

@ 0.20M ® 0.15M ® 0.10M @ 0.08M ® 0.05M

3

-

9. 4F @71 AAFe W Opifoll} oFi7]o]n AMYH(HInd)Z §714F(Ind )e] APZol iz
o, oL & % o} 108 oYY T A TR 4 Ak ofH AA°FS Hindet ¥ . o]
AIAOF] 0] 28 AT Kyppg = 10X 107 %012k 1AL o] AlAloka} BaAF o} MY F L2

e

>~

® AMgsHE AlAloke] Rule 59e AEst Agsict
@ =|Aloke] A7 Wishe A wbgolA pH Wstel £us
® pH 2.00% W B o5 o) xlAloke Ar4a Mg vepdct.

©

10. BIlo]4 £ gole 7o Rulz H9S 0 ¢9F §Wo= AEU & 9k 2 BE Tow?
=1

7
(a) 0.10M HF + 0.10M NaF (b) 0.10M HF + 0.10M NaOH
(¢) 0.10M HCI + 0.20M NaF (d) 0.20M HF + 0.10M NaOH
@ (a), (b) @ (b), () ® (c). (d) @ (a). (¢). (d) @ (b). (c). (d)

11. 25°CollA] 0.20M HCNi} 0.10M NaCNO g o]2oAl 4= Lo 100mLo] thst &7]o] My
Zz 2o 718 ww 72W? (¢ HCNQ o]es} A4t K, =5.0x10 0|1 log2=0.300]|c}.)

@

7. 899] pHE= 9.000]C}.
L. o] 890o] ZF4 100mLE o] 84t pHE 4.500] Hr}.
T. 0.50M HCN¥t 0.25M NaCNo g2 o]&ojX] goiyt pH7F #ch.

D ® t ® 71, L ® 1, T ® L, T
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12. BAHH,CO,)2> tHEAR] Thd/dAt atoz Zf TAOM pK,, =6.3, pK,, = 10.30|tt. 0.010M

lo
e
2
oo

o 20.0mLE 0.010M NaOH f£doz AT i b A9y F 22 A7
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13. A4t ¥1§(Ba(NO;),) &H1}t 4 £ F5(Na,S0,) HS AS o Ldojys= gxF vhgo] 29
/A wp2A A& 7427
@® Na' +NO, — NaNO, ® Ba(NO,), +Na,S0, — BaSO, + 2NaNO,
® 2Na' +2NO, — Na,(NO,), @ Ba*" +S0}~ — BaSO,
14. 25°ColA 0.10M ©|&€o}gl(CH,NH,) 20.0mLE 0.10M HClZ AAE @ oS Ay 3 22
7227 (2 Wigotnlo] o] et A4 K, =4.0x107 0|1, log2=0.300|ct.)
©® Z&dollA pHe 5.950]|0
@ AAfor = HlsmgeQlo] At
® ¥4t 10.0mL 291 © pH=pkK, HAZF A
@ &4 F&o] AWsh= F4t R 20.0mLECH AT
15. AgNO; 3t Zn(NO;),0] AQ1 8ol Q13 o, 2 o|23t ofd o]Z Hafstei gtk o}

S Bge AL

ol
2
oo
)
2
o0
0p]
Ul
ofm
i)
>
A
4n
o,
rfo
tjo
e
n
et
>
48]
o
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16. 4.0 <10 *M BaCl, 100mL®} 6.0x10 ‘M Na,SO, 300mLE A2 w &Mox Uojuts
AAg vrEA Ayt 2e? o, Bas0,9 filey HaE K, =1.0x10 'YoJcth

J 4 =2 RS S

O 8% £9] & Ba’" 24E 4.0x10 *mololt}.

@ 8A &0 & SO;” Z4E 4.5%x10 ‘molo|c},

® e &0 Q. > K, 0182 gxs} Fejoldt.

@ S ol ¥S A Q. > K, 0ln2 ggo] A

=1.0x10" *o|c}. pH 7.091 €5 goiut pH 4.09

A*F5 SofA o AJ 20]F 0|29 sx&= ZHZF dopolr?
D 1.0x10 M, 1.0x10 *M @ 1.0x10 M, 1.0x10 *M
® 1.0x10 M, 1.0x10"*M @ 1.0x10"*M, 1.0x10" M
18. ofOjiAt2 o] R BEof] ojd ZF87[7F Quifo what AHd ofo]l- At H

_ I
&7 otul:Aat, /714 O}D]iﬁ—i wRetth ofolkeito] oieh ths A9 H2N—(|:—COOH

s S8 f2 27 R

@ pH7} H2 oA = ofnjiifo] folzoz EX|SIT

@ 33 G719 Gl ofolAtg gogl gojeoe FAjE 4 ok
® YHste SHT 2P ol o Fo2w Bex| ¢t pHE SHFol At
@ R 20| —COOH7} 90 AMg ofnlielt, —CONH,7} 91o® @7]4 ofulwitolck.

19. AgCle 2o & =] %= 24olct. AgCl 0.01022 = 1Lo] %o Yx|HS o AgClo
283 =(mol/L)= Foplzt? o, 25°ColA AgCle] {ileg ALE K, =2.0x10 o]

J2=1.40|c}.
D 2.8x10 ° @ 2.0x10° B 1.4x10°° @ 7.0x10 6
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