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% 71419] Kmol)& B 3%, C 2&olt}, §Rg A B A
7TM, W85 BO] Ak 3M, Co| Aeke 2x 16 M =32M 0|
B2 g g wen M (M 32M)
AN Aol Bttt whebd h=20]ct,

3 b=20lE% Y IoA Ax 25 WSSk, B 4&0] v
S5to] 330] FaL, C= 2&0] A H

4 % TolH Ak BE Wk, Bl 620] hS5to] 220]
1}

a2, C= 3=o] A4k

EERIERES 1315

=7 1370

=1: 70|28

>

5 A9 el vhe & A3 & 7139} 2 B7E 2, C7F3

o], Whe A BO) WR2 8 M, vk & Bo| A2 2M, C

o) A2 3x16M =48Mo|t}. A ToflA whe- x5 Uy

8M . (2M+48M)
8 5

6 WA As 3A AEie] S-olBR 7|A|9 Uil Y3

M,
c}.

rlr

=1:10°|E& x=100°]t}.



7~9 A 1A Aglolm2 92 B(g) 75, O2 B(g) 3%,
C(g) 2%, ©2 B(g 8%, @2 B(g) 2%, C(g) 3&0|t}.

A= O sietis
1 st ak l
9 °t(mol)

to] B2 01 J%
o Rul=V L& U%
2 AV} B5 9RSE mizkx] AR 7|A|1e] Fale dAskA N d
A 7142 Aeke F7IstE R AA) 7|AQ) WEE Fvkshd, A7}
oE HkSet & WA 7|A1) Wi FhAdi HJrﬂW A 717
o U (FAHZH 7L 2 B AE B BRS39S o 4= 9tk

3 uhE A 7AIY] U= 1, PAHoA AA 71AH19] UE= 0.8

onz WS MA@ AT . v A Ao dftw
VL ' 2.5V L

0.8°]c}. mebA] Hhg- 4 Ao) 2 wolt
4 RS A 7IAle] Hul=V L, PHolA 71A|e] Huj= 2.5V L

0] 26X ZAH(IHIQ 2E)
Ae}Co| v A 3t A
AdE webd AV L7 S0 e A™
d o vhg-o] A== A7 AA 71

-F‘_t.;

P A AA| 71419] Fmol)  2.5VL 5
ojEE ke A 7]A19] %Fmol) VL 2 oI,
5 ExRe A B=2:1o|n& Ao BxkS 2M o]zt 5}
9, BY &4 Meolrt, PRoA ¥k A 71319 Fmol)
A %g B %%O]Ei A :B=1:20|c}
6 PHoA g A At B9 eHmol)S ZH2t n, 2noletil 5t
W 9 A chet e,
aA(g) + Blg — aClg)
9 (&) n 2n
HRS(2) - = +n
B #(2) 0 2n—% n
8RE- A 71A Ao] Buj= V L, PHeIA b8 F 7149 Roj=
2.5V Lo|c}, wata] 5 3n—;:1 :2.50|8& g=20|t},

7 AA 71AQ UET} 2w AV} 2% HReElgon g vk

3 A9 mole 2 Bolm, BY| GHmol)e A8l Loz

gole}, weby yha Be] ek Y golnt,

w =
W g ugig

4ME

8 7IAY =Tt 2] AN Az wg, Be

Bz e Ce We 2 golth 714 ¥ule V Lz o

oAl A= B Z]A o] Wimvle ekl At webA w

W _ 1. gma O
1 =1:x0|H& = 1 olt},
9 Wk A A9 A

wgelll, Hul= V Lojug Yrk

17 g/Lelth, Wk 3 1Ae] W) oloh 2 s AVt mE

lI

I3t olTo|m g Co| Hul= |V L, A wgo]l;]._

BAFE A7 B 2ufoln R Wit Lol e e B

e

[o

[

19

W g, wl L Lolofo} gl wei] o] £ Bol

w

e Tot T e=1 gl

10 PHIA Aes 25 BRE8HAL, B —-w go] @em, C=
5w 5 [
B0 o) eI, uhebd WS 5 Al

11 PRlA vks- & 71A19] A=
FH=B :C=2 50|28 &H

B :C=3:50]t},

B :C=3:50]1, Ex}
=320},

=<3
=
_,_*—;\1/ 23] %

1(1)152 4138 2@
21 4 (71) 0.12 (Lh) 0.058

1 ) &4 318} jhg-A1S chga} et

4NH,(2)+50,(g) 4NO(g)+6H,0(g)

webA] a=5, b=4, c=6°|t},

(2) kS A48l NH, : NO=4 : 4=1 : 10|22 NH, 4]
HE 9RSaHS W) A4 == NO2 9fmol)2 40|},

(3) W AlsHl= NH, : 0,=4 : 50|12 10&9] 0,7} 5% Ht
2351 o] PQsk NH,9| %Fmol)2 8&o]c},

=

2 @ W F ANE B0] ABBAIDE o] W3 o)
BhAle theat At
— 2A,B(BA,)
webd WA A 25 ukSsta, B, 1847} il Hek
© 44ES A 3709 B 12 olFol4 gonz

ABBA I,
@ §hg BHl A, 1 B,=3 : 10|t}
8RS A A, 84 37, B, £4 270], k8 ¥ ABBA,)
224 270, B, B4 1747} W ik, webd kg A% 7119 A
A oHmoD)£ 5 : 0]t

4 5 ABBA) B4 270, B, B4 17k WAl 5o s 7
4} wo] ZA5He 7141 ABBAeltt,

@

3 )Ry Bras
ouct,

(2) 0.1 M NaOH(ag) 250 mLel= 0.1 M x0.25 L=
0.02522] NaOHo] S0} glou g Yo = NaOHe| dare
0.025 mol x 40 g/mol=1 go|c}, wepA r=10]c},

olg5}e] 0.1 M NaOH (ag)& 7 4=

4 (7P NaOHY] 2F(mol)2 1 M x 0.1 L=0.1%o]c},

(th) NaOH®} e 100 g% 5 =2 g°3L, et 40

00

o2 NaOH2| ¥mol)=—— 28

— T
20 g/mol ~ 0-05E°IE
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TTO

23 R%~ 3%

6D
126

30
9@

4O
100

5@
neo

10
70

20
8®

X W83t B 4 AAE 2 et A, At

1. gEe] grjotolnE @& NHeole,
LWRS AR a=3, b=20]t}
S RSB A TS 40]T, W F AYE AL T

-
© 2o|m WS R BA o AV B4 Sk A

ZnCl,

« Zn(s)+2HCl(aq) — (aq)+Hz(g)

* 2A1(s)+aHCl(aq) — 2AICl,(aq)+bH,(2)
‘HE2| Cl @Xt 4~z 60ICt. = a= 60|Ct, = HSZ2| H X} = 60|Ct
= b= 30|Ct.

O 92 ZnCLeol,

@ a+b=9°]c},

X 22 Fmol)Q Zn(s)z Al(s)& 3
HCl(ag)ol gl ¥he-& aAZS v A== H,of =]
£ 1:20fc} 23

HES- 205 At SR/t = ook sk @2 ZnClyolth
A RESA oA WEE- £ Cl A} 4= 60122 a=6°]1L,
-5 A H 94} == 6ol=2 h=30]t}, web a+b=90]c},

©. Zn(s) 155 WA ) A/ds= Hy Fmol)e
1E0]aL, Al(s) 185 RHA1Z ) AAds= Hyo Ymol)>
L.5&o]rt, meb 22 FmoD)9 Zn(s)2 Al(s)S F=7t &
o HCl(ag)oll gl iHg-2 27 v A== Hyo Evle
2: 30t}

-

F HESAI
o

f

X13 @14 X115 X166 X7

Dol Bke-=o] H 9x} 227} 27} Hw2 p=1o|2ka shd 1t
& T c=20]aL, BAENA N ez} = 30|B& g=30|t}, 1}
2hA] 2 B8t REgAlS: T} et

3NO,(g)+H,0(g) — 2HNO,(2)+NO(g)

(LhollA ¥hgE2] Fe 7} 427} 20|28 e=20|11, 9} fi= 2
ook sh=t ¥hgEollA O ¥A} 7} 37 ] QloBg d=f=3
olc}, mha] $HJH te} whg-Al2 oh3at At
Fe,0,(s)+3CO0(g) 2Fe(s)+3C0,(g)

ulebd a+b+c+d+e+f=140]t},

o

tol

3

4 3t U AoAC] X 2

g =

CH,+20, — CO,+2H,0
1=
bF HA CO, 12
CHi(g) 16 g el

2 o=

Ox(g) 52 . ? 1,0 22

0,32
gg s =
AEAX| By

O 229 F5+ 3ol
X kg A

CH, o] & dAdsh= §1-g-9] 3tef wh-g-A12 thga 2t
CH,+20, — CO,+2H,0

-1, CH# O, 1 1 29) Bu)2 uks3le] CO,2F H,0L 445}
B2 CH, 16 g(=18)3} 0, 2&0] uk33to] CO, 153 H,0
2%0] WA=, 0, 350] Wt mebA ¥k & 47]o= CO,,
H,0, 0,7} Sl

L, BhE Hol= CH, 1&3} O, 5&¢] %laL, ¥hg- 5o
= CO, 1&, H,0 25, O, 3&50] louz uks Ayt o 53
9] e¥(mol)> UAslc,
H,09] %fmol)  H,02] ¢mol) 2 olch
C g2 RRES Fmol) 0,9 Fmol) 3
5 3ist HESAlof| o] & 2|
GEEL)
- 33} phE-AL
M,CO,(s)+2HCl(aq) — 2MCl(ag)+H,0(1)+CO,(g)
[FSE=niEs]|
(7h 25 °C, 1718tellA YA gk ‘LETg‘CC@

o= MCOy(s) 1 g2, o &
Foll= 2% 49 HCl(ag) \
= 9=t

LeM,COs) 120l 25 HigE 4 A==

() YA 71550] MLCO4(s)3 HCl(ag)& WHS-AIRIH,

(h) M,COs(s)0] 27 W53 -, A1 9] = MSkE S4%0n
MME CO,9 21| — CO,9 Y(mol)2z Het — AN A ZHE
M,CO,2| (mol) A4t — M,CO, 1 g2 RE| BtatAlZ 7t — C, 02|
HACRRE Mo 2R Akt

Y HCI 129] Az
© Cot 0] 9Aj
© 25°C, 17104l 714 182] 23]

oAE

I‘l‘

M;COx(s) ‘

\ = HCl(ag)

CO,9] Hu)2xE CO,9 9Hmol)S 3t 3. 313} Hl-g-2] 9] A|
FHI2RE M,CO; 1 g9 ¥Hmol)E ko] M,CO,9 21814
e Lot

L. M,CO,9] 3}atileko 2 kel Mo] Ak 817 98l C
<} 09] rgo] Fasiet,

©. CO,2| %Hmol)& 7317 9l 25 °C, 1714 714 1%
o] Kl 5 olof g},



o, A4 COLY FuE Olﬁﬁkf’% M,CO, 1g9] %
(mol)& atg)om= HCI 189 Ak I aa}hx] ot}

b 33 uISAlolAC] QX 2

A 4
5 4 3 3
Z Kl xg XZ x§

MRS A3} ol Aba] 914 b Zofof SHHE 2427=8+4
o4 z=50]ct, ufepd obEStEstol =] ¢ HhS-S s
W theat 2k,

2C,H,0+50, — 4CO,+4H,0

o] HhgelA] ZH|&= CO, : 0,=4 : 5ol B2 129 CO,7H 44

S|4 1] WHF 0,9] mol)2 - Bolck

7 si5 U Al0IMe] U 2

2A(g) — 0B(g)+C(g)
4
*

Vs B(g)
= | 392 =] co

8) rg—fedaz
AN C9) aB L
oh w ()

‘ |
A7t 25 HES5I0] Bt Coh A=, A 2 Lot
HrSoto] g Bet Col 2| §o] 5 Lojct,
- (Fh~(Chel AL B g2 UMsIT, [ RulH|= (7)) :
Olct. = b=4
- (LHollM C71 aZ MHE22 B2| 2(mol)2 4a=0]Ch
-Aol EXt¥E 27M, Col Bxi&g 8Molatn &t (Lhel Fye
27aM +x+8aMoO|1, (7H2t (Lhe| k0| 28z 27aM +x+8aM
=wOlch,

46 16
@ 51w X7

(Eh=2:5

2 23 73
ng Xﬁw Xg—lw

Poll A= A7} B ukSae] (tholl A Bt Cut )5k
2 A 2 L7t ukgsto] e Be Cof 79 o] 5 Loj, 38t
RES-A]oA] At Fajuier Fong uhg Fujul= A 1B
C=2:b:1oct A7}2L 4oz BoL, C1L7FAA
ElaL, b+1=>50lA] b=4e]ct,

BAE7E A 0 C=27 @ 8o|n& Agt Co BARS 72t

27M, 8Molti s (7hol EAsH= A2] 9Fmol)> 27LM

2ot} (Lol A4E C7taZolwl Be| ofmol) & 4a20]1,
uhS Ac] ot<mol>£ 2aZolct, (Lhol A W 5 e Ao) o

(moD)& 7 —2a=aeln2 aM =g eleh

(@) =8 Aef(g/mol) x EZ 9] Hmol)o|=2 (Lol &4
= E29] % E‘:(g)‘_ A 27aM g, B x g, C 8aM go|il, vt

ol

S A%l ke Wslx gronw (Fhe] Wt (el Aol
2}, w2k 27aM +x+8aM =wol 1L, aM—ao]UE
(BRIA Be] W@l =1w—35aM =10 — o= o],

8 TME szot 2 5

@) (7})94 2wl 1 Mot}
1 la):_o_ 9 go]r/}

3 4-golo] B it 0.7 Molth,

9. b9 9= 1.0 g¢/mLo|2g &
2o WFHg)

§9 1 Lo Azge

1000 goltt, 1000 g x100=180|B& xLr}e] 2
& 180 golaL, 2= ¢Fmol) 1Eo|tt, 4~§-940] Fuj=
1 mol

1Lo|Bg & sE= =1 MoJc}.

1L
L, (WPellA 2ol oFmol)2 0.1 Mx 0.5 L=0.05%0]2
2 A2 (),05 mol X 180 g/mol=9 go|t},

©, (et (Whe) gAs Fgehd Fuls 1.5 Loji, 2wt
] oHmol)& 1E+0.055=1.0520c}, weby g 89
1.05mol
O] & - —eMVY - oors
& gy —0.7 Mot
9 HME S50 2 5
GEER)
r’XQI z2k10g
8% HE | g 23lo
+ga| gn | TYE | JE0) |=es0) S
(7h X 100 g 10
W | Y 1L =1 0.2 ©=50
Lo (L) $-2940] 22k 1000 ¢

Q © Q ©
1 50 X1 100
2 50 2 100
X 3 50

sgol (e} (Lh= o] §HS gomE 2gol ()
oA 4=g-2l QFo] 100 golﬁl HAE =27} 10 %o|2 =2 X o] 2

ake 10 gole}, wleba] 8ol LhollA Yol Mk 10 golch.
sgo (o] ofo] 1 Lo|Tt 2 w7} 0.2 Mo|Hi Yo| o
(mol)2- 0.2 ot} watA %:o.zgol_u_g ©-< 5001t}

(o] 9w 1.0g/mLoj=& 1 LE 1000 g2t 2t HAE

10g
L — O
5= Q=10 g X 1000152 Q-2 1015,
10 il's;} I:||_|'o —||o"k|°| ""_nl_ Igl' = oE

(7h vkadlMg) 12 g& 0.1 M HCl(ag)oll Yol =%
Lo Mg +2HCI — MgCl,+H,

() gFAF Z43(CaCO,) 10 g2 0.1 M HCl(ag)oll ¥o] =5 vhs-
A 71T}, — CaCO,+2HCl — CaCl,+ L0+ CO,

() @PellA Bagk0.1 M HCl(ag)9) %3 10 Lojtt,
¥ (WPelAd Zagt0.1 M HCl(ag)®) 3= 1Lojct 2L
X 2t 71719] FHmol)}e (h7F (he) 2,540k, e

HESAIZIT
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Pt (hellAl doluk= vhg-2] 3t} uhg-41 thgatk Lk,
(7h Mg+ 2HCl — MgCl,+H,
() CaCO,+2HCl —— CaCl,+H,0+CO,
7. Mg 12 g2 0.5%0°]1, 35} 9k-g-419] A4=H]= Mg :
HCI=1 : 20|22 Mg 12 go] =& Wkgs}7| ¢igt HC1S <
(mol)& 1&o|t}, webs] HCI 180 So] 9ledd 0.1 M
HCl(ag) 10 L7} 2 a35}c},

L. CaCO, 10 g2 0.180]1L, 3J38} Hh-3-219] Al4=u]=
CaCO, : HCl=1 : 2¢0]B& CaCO, 10 g7} =% ¥1-3317] ¢
g HC1¢] 9Hmol) 0.2%°]c}, mka] HCL 0.280] o1 9l
©odd (0.1 M HCl(aq) 2 L7} Z83}c},
o, A 71AlE FholA Hy, (HhelA COyoltt, (ZhellA
= Mgo] 0.5 vkssl2g H,7} 0.5% wAska, (WolAs
CaC0,0] 0.1& ¥Fgst=2 CO,7F 015 WHAysict, whahba &
A3k 71412] eKmol)> ZH7F (Wh<] 5aolct,

7. ()~ (EhellA 249] Fmol)& 0.1 Mx0.5L+0.1 M
x0.2L+0.1 Mx0.1 L=0.08=°]|c}, &g &9 & 24.9]
k2 (.08Eo| 2 & Ak (.08 mol X 60 g/mol=4.8 golt},
L, 23 golo] Byl 800 mLoil, 84:9] 9R& (0.08E0]|2

. 0 08 mol
e e
= oI 081

o, &% g9 20 mLE FHehH 0.1 Mx0.02 L=
0.00282] 847t 0] glon & X7k =89 200 mLE
0.002 mol

0.2L

=0.1Mo|t},

THETH folo] B er =0.01 MoJt},

12 DMHE S92 5=

e e

(M8 apx]

(7 KHCO, 1g& 100 mL 3] ZgtA30] Wi Jof =53] &
t%%ﬁﬁﬁl 22 et

8E9| 2(mol):

1g 0.01 mol
100 g/mol 0.1L

(th) 7=l o]gate] (7he] 489 2 mLE 500 mL 3] ZepAa

| 93 =g A7 B8 QY 1x10 ° M 84S ghET)
2al0| 9k 1x10 *Mx0.5L=5x10 'S
2o HO: 0.1 MxV L=5x10""'2
V'=0.005 = r=>5(mL)

@ (PollA e =g-e] UeE Z7g3ict

[&8 Znf]

(TPl q Z At 58]

@ hel #8925k 0.1 MoJe,

=0.018, 2 5&: =0.1M

2

U d g/mL

X z=10°]c}. 2=5
© DA THE F80le] HAlE FrE ﬁ %olct
pl=mige S|

1. KHCO, 9] 3}sF4]ake 1000|122 1 g2 0.01&0]1, 0|2
0.01mol
0.1L

100 mL9] H3] Zepage] dong B e (V)=

=0.1 MoJt},

. (W) 899 B el 1x10 ° Mo|ug 1 Le] oo

0.001%2] §0] 50} Qli= Flolct, 4] W7} d g/mL

ojlm& g 1 L 1000d go]1, &40 HeFe (0.1 go|mE

2egono] FHAE Srs u())di(l)olggx 100= 1010d %o},
L, 500 mL #3] ZafAg0] 1x10 ° M g4 vt

E7] 9= 5x 10 2] gHo] Aasi}

0.1MxV L=5 x10 *molo]=& VV=0.005 Lo|t}, u}z}

Al x=5(mL)o]t},

4
\IP
=] 3 25355375
1@ 26 3®@ 4® 5@ 60
7 8@ 9@ 1W® MO 122@

1 &5} EESAofMe| LA 27|
(7h CaCO,9] A2 Z438HAE Y w, gol it
LeCaCo,2l =izt
(1h) F87 2] HCllag)ol Bl Sl 417 Sekeas] 43¢ &
A Y w, golSiet.
Lo HClag)2l mzt+ A7t Batazol 2l

9|
(th HCl(ag)oll CaCO,& ¥y CO,7} st
Lo CaCO4(s)+ 2HCl(ag) — CaCly(ag)+H,0(1)+CO,(g)
(2h) Wgo] 93] B F 47 Zepade) Aee 2AsiAHY
w, gO90TH,
L CaClyag)ol 22+ 542 HCl(ag)2l Rt + A2t Zapazio] mz
= S5 CO,7F 25 WK LIZICKT 7Pe5i8, CO,2| Zizre

(w,+w,—w;) gOIEt.
-
EtAF Zhs 22 gt TiT =
\ A
[nm]| [oend]| [Geso]| &[G
@h (Lh (ch (@

) ZhellAd CaCO,9) Hmol)e 1”810 ey
© Hrg3 CaCO, 3 A49H CO,2 BHl: Pt}
X w3>w1+w2011:]'. w;<w;+w,

o] B3¢} 3fo} Wh-g-A12 vt At
CaCO,(s)+2HCl(ag CaCl,(ag)+H,0(0)+CO,(g)
71, CaCO0,9] gFs4lzre 1000122 CaCO,9] %¥(mol)2
w,
100 Z°I
L 318} vkg-Alo)| A Al4=8]7}F CaCO, 1 CO,=1 : 10|82 vk
# CaCO A3l CO,9| &7} L,
©. Bk 5 CO,7H whA Urhes Aae] gl
o}, whebA BHS- 5 Al wa w, 4w, Rk 2t




2 i3t BIS Aol 2 2]
Wy 1 100(w;—w,)
X 100(w;—w,) X 100w, —1w;) X w,
100(w,—ws) 100w, +w,—w;)
4 w, @ w;
38} ukgAlo)| 4] Al4=1]7t CaCO, 1 CO,=1 : 1o|m & HhAsh
CO,9] % (mol)& ‘?_}%UJ CaCO0,2] oFmol)x} Ztt,
wytw,—w; aro
00,81 1~ 10012 €02l ke
100w, +w,—w,) ofc}
wy
3 sfst HESAlojAMQ| 2R 2|
QLD
ojAE
e 7= B & He
¥ 20X Thezm | Xy, v . ©
L oY — e > 2 ’
9 T
Y el w| v | W
Be
Stet HESAL 2XY + Y, — 2XY, HI|H|= 2X} 4|9} Ztooz
HIS & BXt £2 o)t 5t
8 :n=4:30|2Z n2 60|Ct
Aex| 2N
Q © Q ©
] XY XY, ® XY X, Y
Y, XY, XY, X,Y
X v, X,

WRS A3t 3 71)9) Lot erelo] Agshu e, kg
Ao) Hafulis A Selof 2,
HRg 7 AL ol EAfshe B 4

Atk % 7]

= XY 474, Y, 4712 F

87l0] $A7} EAJgh, whe A} o) Rjulis Ha} e} 2
ouR uke T EASHe BA 522 polekil SHH 8 1 n=4: 3

oA n=622, S T = 7)o BExr} 2A)sic},
HhS- 5 AR o] EAshs AHE(©)2 X5 sk 394 &
Aolmz X, Yo} XY, 5 shfolth,
HhS- 5ol Yt TR v gorg AdEe] XYY o
FESHe 58k whgAlo] EAHA] k=t AYAEo] XY,Y
HRS & Bzl 2t XY, 4709} Y, 2700| B2 vk T Za)js)=
A 71 67191 A=) XY otk whbA] BEEStar 2
EH(@)2 Yol

F

)
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I:I|-2AIO|| -|O| I_'. |

—o I_

5 4 7 10 25

Og; Xor Xor Mo Xop
holA] (Eh7HA) whes Ao] Hake 9w g, BO| Aake: 3w gol
1, (choll So] Q= Col Do) Aeke] g 12 golt. (LhollAl

3t

Co D] el 4 5oI C] AHE 12wgx g = or
De| e 12wgx o =200 golr,

(D~ (EPellAl ¥H83t B| % mol)& znoletin 3 of ks
3 A 4E C2] % ool 22t nol 1 44E D2 %
(mol) ynBolet, webd (hell Sof gl Ask BE] Smol)

o 27k 2, Lon (ol So) 9= A, C, DY Hmol)e

3
2 1 1 v
Edxdy gﬂ/l% L gyni (Thell E¢l 8= C, DO Hmol)
& nE, ynEolth
(hst (the) AR 4 7)) A 2w, et L2=3
1

olmg B 7|Ae] Rulo] yhulesic, wWeba (he] Hug
5V,012ka 718 (Lhe] Rl 7V, 0]k, (Lhek (chel A 4l

Al 4 7lAle) e G- Jdolnz o (h=13

i . (Ehe] Rl V,=15V,0ck, wah 7]
Ao Eujvl= (h : (W) @ (Fh=5:7 : 150]ch,

71712) Buli= 7]7|2) SKmol)of] v|E|sHR Tt} Alo] A&z}
n+%xn : %nJr%nJr%yn ‘nt+yn=5:7:15

webA] x=2, y=4o]c},

=25:14°]1L
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=@ 89 XIS 0128t

2 (7DelA [H,0']+[0OH ]=2.0x10 "Meolt},

3 (WholA [H,0']= 1.0x10 " Me]a, [OH |+&=
1.0x10 * Molc},
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7 Ohet Che 3dst 849 Huji= 100 mLe]aL (7hHe}
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©. 98} 54HCDS} HEUoHNH,)7F ¥heshd st o
(NH,CDo] qrsojZic}, ol 93} A HC)E 23 =2
2] Ao 1L, QFUoNH = Helis|E - 28] ¢7o|ct,

SSESZ LS

3 ® [OH = (th=1.0x10 ° Mo, (7h=1.0x10 °M
ojt},
® &9 o]&3}t (K = 227t dAsd dong

25°ColAl (Zh2k (L] &9 o8} A=K )& 25 1.0 %
10 "oz Pt}

S 0] % 25 (pH)E —log[H,0 Jo|=2, (W= 79]
L (Fh= 9o,
@ 25 °CollA A 8HE pH7L THT} 22 gdllojug
pH7}F 521 (b 174A] o]t}
® 25°CollA 9714 4=892 pH7} 7HT & 4§do|nz
pH7} 931 (th) 1744]o|et,

4 25°C20.01 M HCl(ag)olA [H,0"]=1.0x 10> Mo]
o2 pH=20[t}, ojf) K, =[H,0"[OH ]=1.0x10 "o]x
# [OH ]=1.0x10 " Mo]aL, pOH=120]t},

25°C2] 0.001 M KOH(ag)o4] [OH ]=1.0x 10 * Mo]=
2 pOH=30|t}. ot} K,=[H,0"][OH ]=1.0x10 o]z
2 [H,07]=1.0x 10" MoJaz, pH=110]t},
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1 B2AHC - 22| A EY]

H' 8 ooz HIAHE - 22| @7 |2 22

(7}) H,CO,+H,0 = HCO, +H,0"
(h HS +H,0 =—— H,S+0H"
(ch) NH,+H,

3t HEZ0IM THE SEO
CHe SX2RE 4 0l2H

H'g Lf=ooz HEIAHE -

O +——=NH,"+0H" 2g| Aoz &2

A4 OJ2HY)2 LisoH BRIAHS - 22| Al0|D,
)2 grom HEIAHE - 22| ¥lolch,
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X[ b = () & (ch
% 7D, D (b, =D

(\) HS™ +H,0 =—— H,S+OH A H,02 H"S U0}
OH o] Hgiong H,02 B g = - 22| Ao},
(th NH,+H,0 —— NH,"+OH °jA H,0& H'S U=
o} OH o] Ejglong H,0S BgAH = - 22| Aot}

b H,CO,+H,0 = HCO, +H,0" o] H,0
2 H'S ¥ojr Hy0' o] E3lena H,0> B = - 22
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7|0| I‘IOl

H'g S = HEAHE. 22| 7|

(1) NH,(g)+H,0()) — NH, " (ag)+OH  (aq)

H'S U2 = H2IAHE 22| A
OH 0| H' g g8 » 2B2AHLC 22| &7|
(ch) NH,CH,COOH(s)+NaOH(ag) —
NH,CH,COO ™ (ag)+Na™ (aqg)+H,0(1)
H'S U= =» HRAHE 22| A

@ @helF CHCOOH S oL -2 Alofc},
© (WPeIA NH = 2arg= - 28] ¢7]oc,
©®) (ehellH NH,CH,COOHS H@AH = - 2g| Abo|c},

7. (7Hold CH,COOHE 0] o} H' & yligonz ol
925 afolet,

U, (thellA NH,&= HY & yrons nglagle . 22 @7jolc,
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N, B A ot whee
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<29 Qibe] W olestsivt Fhgstu
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S, @A B vl 0.1 Mol2 & g4ake] [H01]=0.1 M=
1.0x10 " Mo}, wfebq @2 10|t}

L, K,=1.0x10 "o]=& [OH ]=1.0x10 " Mo}, u}
A O 130t}

=, 0.1 M g4 =2 108 B3] 0.01 Mo] Ho] H,0™ ¢
2 5E=1.0x10 ° Mo] §22 ©L 127} ),

5 48| pH

{2 4
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4kt UEE(NaOH) 4 g2 Eof =o] vk 10 L 849
0.1 mol
10L

1.0x10 > MoJc},

25 °CollA &9 o] 23} A4 K,=[H,0"J[OH ]=1.0x10""
olmE H,0'9 & &rl 1.0x10 ¥ Mo}, wjeba] 48l
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[H,071=0.1M=1.0x10"'M = pH=1

(7h 25 °CollA 0.1 M @Ak 0.1 M 5418} UEE 4898 &
ElEi= L« [OH]=0.1M=1.0x10"'M

[H;,07]=1.0x10"" M = pH=13

(W) 7 Fhel 7 FgHe 217} 108= H3loh
0.1 M 4 —0.01 M g4k [H,0']=1.0x10 * M = pH=2
0.1 M A5t LIES £8% — (.01 M £:43t LIES 80
[OH ]=1.0x10 *M, [H,0°]=1.0x10 M = pH=12

(th 27 7he] 7 -8HE Zk2 1008 = Hel,
0.1 M €At—0.001 M EAL[H,07]=1.0x10 M = pH=3
0.1 M pAe LIER £8% — (0.001 M AL} LIES ~80t:
[OH ]=1.0x10 *M, [H,0"]=1.0x10 " M = pH=11

(M3 Zn] 2 -89 pHE o} 2},

- AL SALS}LIES -89
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X O=00°It}, 9<©
© ©<@clt.
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O+0O>0O+@o|tt.

7 22l FH 8% pH
Abo] ZsHZICE 7|A0| ZBHEICY,
S 34 &7l
[H0']>[0H"]  [H0']=[0H] [H0"]<[0H]
T

I | i \T\ |

pH

= / L3 i
W\ i i 42Uz
\ ; S b
) - ASR0H |
o e 5 +8 gmuor#é
=7 g on i
st [ @)
Y=y - st
ES HzE  MEH

X H0'J= e art #l2gwc Ao, it

© %749 pOHE 70},

X wlEgEel 4o0g 1~ 248 Hol=d uf Ho4g ni
[e]

AL 571Role}, 471

L. S pHe 70]th 25 "Colld pH+pOH=140]22
<79 pOH= 7°]th

7. pH7} 2245 [H,0 "= AXIc), wheba] pH7F 2
& gEgo] gateR = [H0'7F Act,
o, HEzEEql S A7l w2e wok webA pH
7hTEG 2 A7 22 ol At 8, vk, Y
o, skt AlAINAM FEAe WEE 47FA]ofeh,
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o|B 2 (the] pHE 6.00]ct,

o, (7Polld [H,0']=1x10 *M, [OH |=1x10 °Mo]x
(theld [H,07]=1x10"°M, [OH ]=1x10 ‘o]z
[OH = (7D : (t}) =107 : 10]c},

2 HEAHE 28| A EY|

g 15 #M g

H'S Hrt » S2AHS 22| A

) + ° - -
PT =:§- {- : -}{: o..c}g(ﬂ)ﬂ»NaXY
S * . ey N H,0 NaCN
NaOH

L’NaOHOH)d OH o] HXYZ8H H
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(O HXYE Bglage . 22 Aol
© Dol #32} mRlEE 0o] oRy,
(© NaXYolq X9 Y& 2% 25 F2& pHEsict,

4 HXY= H'S ghsons ne gs. e Aol

U, (b= H,00] 52 24 Exjolch, whetd (PP 44 mal
£7}00] okt

v Xo} Y 717t 74w A Aol s7le] AR Ao
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90 mL NaOH(aq) pH=3
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h Lh (ch

[H,0°1=1.0x10"* M) [H,07]=1.0x10*M

) @helA [H,07]=[OH Jo]x}.

© @HelIH [OH = 1.0x 10 ¢ M,

X (het (che BE B3kt S gole] pH=50|c}, pl=4
o1, () 8 F4olu 2 [H,0]=[OH |=1.0x10 " MoJc},
L. (WhellA pHZF 100122 [H,0 ' ]=1.0x 10 Molc}, &
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olc},
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olng (7he} (the] B3t goe] B Frl () Sge] &
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pH= (th) 4=8-949] pHETE 19H5 2 40[th,

4 =°| XI5 o=zt
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s
#4551 22| H30j|Af [H,0"]=[OH ]=1.0x 10" Moct.
) 29 A% o] 23} uks-2 54 PYo| =g 4= ek,
© 25°C9| 43 Bl [H,0'F= 1.0x 10" Mot
X 25°Co +53 BojA H,0" 9 s=+= H,09| =Rt
o Ao}, =t

o, B9 AF ol&slo] s YAH slol=2E ol &(H,0")I}
A8l o] 2(0H ) A= Whgste] thi] & B8 AT 4=
Jorna Fo| A o]23k= 7t whgolct wba Eo AHE
o] 23} H-g-2 4 H3ol =g 4= oot

L, 25 °ColA K,=1.0x 10 "o]al, <43+ Bof|A] [H,0" ]2}
[OH J&= Mz gomz miE1,0x10 " Mo},

CETD o, B9 A5 ol23k= vl$- 22 ko] B EAjof|Ant
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84 )] (Lh (ch
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v, K,=[H;0"][OH Je|u2, (theflA]

[H,0°]
1.0x10 °M _
010 M = 100°Tek
=, 589 & H,0' 9] mole (77} 2.0x10°°

mol, (Eh7}5.0x 10 " molo|=z, H,O" 2]
(the] 4 x 10° o]t

9] ¢Kmol)}= (7H7t

6 =°lof=st &

2=(°C) Ky
0 011x10""
20 0.68x10°" 227t 20 EE K, 7t
- e
% 10010 = &4:5t 20| pHE 2%
40 2.92x10°" 7} =0FRIZ XIOFEICE
60 9.61x10° "

@ 45} 54 pH= 20 °Coll417} 60 °Cofl A e} =ie},
X [H,0" )= 25 °Collr]7} 40 °Cojl A et =, it
(©) 70 °ColA K= 9.61x 10 “xic} Act,

o, B9 oy} UolAsz K 71 Zolmg &adt 2o] pH
L onyl oz AR} wehy 22455 2o pH: 20 °Co
A7} 60 “CollA st At

r. B 2uv} Eolasg K, 7} AXBE 70 “ColA K, =
9.61x10 "“¥r} =ch

v K,7F 295 [H0' e AXER [H,0' 1= 25°C
o X7} 40 “Cofl A Er} 2,
7 #849|[H,0'] pH
() z=1.0x10 It}
XK 8 Gofl ZA5H= H,0" 9] H(mol)2 1.0 x 10 * mol
o]}, 1.0x10 *mol
© 2& o Yol $8949] Ru]E 1000 mLE FHEH 584
] pH+= 30t

71, pH=20]=& $=galo] [H,0" 3= 1.0x 10" * Mo] F}, u}
2h4 HCl(ag)9] & 5= 2=1.0x 10 *(M)e]t},
C. 28 gl 899 235 1000 mL2 e
109 FolA| =2 4849 pH= 3otk
L. 80 B 5Ert 1.0x10 * Mol Rujvt
0.1 Loju& g Lo Zx5h= H,0" 9] %(mol)
1.0x 10" * molo|c},

Sgole

8 +89|[H,0'] [OH ]
G

H,072] 2mol)=1.0x10 "% 0.1=1.0x 10" *(mol)
= +8% | Ri(L)| pH | [HO0 (M) | [OH 1(M)
(hH | HCllag) | 0.1 2 1.0x10°° 1.0x10 "
(Lh | NaOH(ag) | 10 13 1.0x10°" 1.0x10°"
LH:;O'QI 2mol)=1.0x10 ®x10=1.0x10 *(mol)

dEqx| g

@ Pl o1 Qe H0' 1= 1.0x 10 > Mot

W WPell So0f 9= [OH 1= 1.0 x 10~ Mot} 1.0x10 ' M
X Gg9o] S0 9= H,0" 9] Kmol)}> (7H7F (Lh2] 10°H)
o|T}. 10%H-

7. (7hel pH=20122& (7hell 5] = [H,0 &= 1.0%
10~* Mojt},
L, (o] pH=130]22 (hef] E¢] %= [H,0'|=
1.0x10 M, [OH &= 1.0x 10" MoJc},
©, glof £of gl=H,0 " 2] %F(mol)}& tha-a} 2t
(7H 1.0x10 *Mx0.1L=1.0x10 *mol
() 1.0x10 *Mx10L=1.0x10 "*mol
wteb] H,0" 2] 9Kmol) (7H7} (Wh2) 10°eo]ct,

9 #80| gxatpH

0.1
g =0.01
[OH | .
THOTT L X 100N M NaOH(aq) M HCl(aq)
[HO'] o
[H,0"]=1x10"Mo|z, 0 }"‘L 10 mL
[OH ]=1x10 'Mo|=
2 ¢=0.10|C}, h wp
X a=0.29} 4—0.1
he] pH
>6°
© ey pm > 61 "
Cl-
X (9424 45} 100 mL.2 W HOllagA| 07T
=1x107eI%, [OH ] =1x10°

L. (7he] pH= 13, (LPo] pH= 20|02 %:65013}.

S, (ZPellA [HO']=1x10 “Mo]x, [OH |=
10 ' Mol=& g=0.10]c},

o, (o] BL Yol 100 mLZ 7= HCl(ag)9 & Hri=
0.001 MoJt}, meka [H,0']1=[Cl ]=1%x10"°* Mo|x
[OH ]=1x10 " Mojuz [[011{ ]] =1x10%]t},
10 +842|[H,0'], [OH ]
~GEER)
pH 1 &714
1 T2 | [H,0"](M) | [0H 1(M)
; EIY Alag)| 1.0x10 "™ | 1.0x10""
Blag)| 1.0x107* | 1.0x10 "
Ay
2 .................. I ................. C(a([) 10 X 10—7 10>< 10—7
O "A@))  Blag  Clag)
@ Alag °ﬂ BTB g2 1~21-& Wol=ael njztaos v
shet,
X [OH "} Blag)°] Alag)®] 10" delct. - -t

XK 8o A= H,0™ 9] %(mol)2 Blag)°] Clag)2]
5Hjo]ct, 107
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7. Alag)2 7170|122 o] 4~glof| BTB &9&
ol H ojeh o &2 Wit

L. Alag)e [OH |= 1.0x10 " Mo]i, Blag)2
[OH’]‘— 1.0x 10" Melct, web [OH 1= Blag)ol Alaq)

9 1011 ufjolct,

©. Blag)? [H,0"1=1.0x10 *Mo]i, Clag)?] [H;0"]=
1.0x10 7 MoJe}, % 4-gole] 537} gromz g o
ZA5H= H,0™ 9] %Fmol)S Blag)] Clag)2] 10°ujo]ct,

~9 Ho]-%

1 +8%42|[OH ], H,0" 2| 2{mol)

= “n (Lh (ch
220 02M 02M 0.5M
HA(aq) H,B(aq) HC(aq)
50 mL 150 mL 20 mL
[H;0"] 0.2M 0.4M 0.5M
H,0"o| & 0.01 mol 0.06 mol 0.01 mol
] A

> pH7} 714 2 A& (Shole. (h
© [OH 1= (h7t 74 =,

X Fgolo] 245 H,07 9 %Hmol)& (7h7} (chxech
Shel (D=t (EH7E 2t

L. [H0"]= (h> (> holi K &= 9%
71> () > (cholct.

7. b= [H,0']1=0.2 M, (h [H;0']=0.4 M,
(hE [H,071=0.5 Mo|2& pHE (7h > (Wh)> (theltt,
o, g9 A= H,0' 9 %(mol)& (7H7F 0.2 M x
0.05L=0.01 mol, (th7} 0.5 M x0.02 L=0.01 mol=
(Zhet (ch7F 2t

sl2= [OH |&=

12 22| 54

ZE*Oﬂ So] 9 [H,07]:=1.0x 10" Mot}
X, [HO" = Az} ehikgae) 2ufolck, — o
X [OH 1= A7} s ARl 1000&}101@

1000 .

pHE 70188 £R40] 5o 9l [H,0']9}
[OH = 2% 1.0x 10" Mojt},
L. ﬂﬂ% ekgR R pHt 29 202 [HO' e

-, ZE/\

A}o
e 100
o, AXAI= STt AAAI R pHYF 3ukE Zho B [H,07]
= OH%l ARAL 10008f0l1, [OH &= sk AlEA2
1000 oo HfjoT,
=t i

(1=

& )| St RS

15

=3161%
(1) &3t @1:1 (3) Fo{sict (4) H", OH™
(5) H"(aq)+OH (aq) HO() B8 (7335
(8) B3t (9) E= EM (10 = (1) =
231425
IHH 01 @ 0.01 mol, © 0.08 mol
| - =

02 18%6.02% 10*'7H

-879] ¥(mol)
|| Ru(L)
HCl(ag)2 & 5=M)xHCl(ag)2] $-3}(L)=0.05M x0.2L
=0.01 molo]3l, OH™ 9] %(mol)=KOH(aq)9] & %=
(M) x KOH(aq)J Ba(L)=0.3Mx0.3L=0.09 molo|t},
H" 9] 9K(mol)& 0.01 mol, OH™ 2] Ok(mol)g 0.09 molo]=
& 0] 29] (mol)o] Z=2 &<l H' o] 3HA| §Eg-Eolc}, Z&} vt
Sold H' :OH :H,0=1:1:10]u& 6?74] wRS Bl HY
O] Hmol)Rhg Eol A/d¥lct, weka] e &2 Fmol)
0.01 molelct, whal OH™ 0.01 molo] %3} vk3-of Zois}
11, 0.08 molo] H=t},

01 & =M= oA H"2 %(mol)=

02 H'9 2Hmol)=0.05Mx0.2L=0.01 molo|=& H"
o] ==Cl 9] 4=0. 01><6 02x10%=6.02 % 10*'(7)o]c}.
I35 HCl(ag)o] S0] = A 0]& 2= 12.04 % 1027
oct,

OH ™ 9] 2Fmol)=0.3M x 0.3L=0.09 molo]=& K" o] 4=
=0H 9| $:=9%6.02x10*(/)c}. Z=j=& KOH(ag)o]
Eo] gl A 0] & 4= 18 % 6.02 x 10° 7o},

23} ugolA H" : OH™ : H,0=1:1: 10|22 PA= 29

%Hmol) 0.01 molo|i, F3} ¥hgof Fefar] gk K' o] o=
£9%6.02x 10”701, C1 2] 4= 6.02 % 10" 7Holct, 53}
HES- 0]F ol ¢li= OH ™ 9] 4= 8% 6.02 % 10*' 7ol c}, ufa}
A E7E gl Lof ZAsk= AA| o] 4= 18 % 6.02 x 107 7]
oct,

L% II-E 224 163% ~164%
HEO 10 20 3x 40 50 60O

=B 10 20 30 4x 5x 60

=@ 10 2x 30 40 5x 60

=0 10 20 30 4x 50 60 10
‘\xrge 10 20 3x 40 50 60 7x )




A= @ SahHSol 23 2
1 % 8§ Iof Sof 9t Jolee] - H'3 Na” 27}
Kjolet,

3 &3l goll o o] gl Nat 2= gNolgka & uj, &3t
4ol To| 50] 9= Na' = 45N, H' 4= 0.5N0|t,

AN=2D =
2 &4 (Zholl Eof 9l= HY AHmol) (0.0004x—0.02y)
molo]iZ, A* 2Kmol)< 0.0002x mole]iZ, Na* o(mol)
0.02y°]c},

3 x=200y°]c},

4 89 Dol Belo] A o] o] & EHlE H
A* :Na'=3:2:19]ch

5 % 5k 840 Hmol)o) g9 Ru(L) the gloltt,
2o (LholA H' &) &(mol)}& 0.0004x—0.03y=0.05y(mol)

0.05ymol
(x+30)x10 °L I,

5t HH20] Q1N B

olmz H'o & 5rg ot

=@ Saters0 2= 3

2 2 NaOH(ag) 5 mLE %
Na'o] Zrlstnz &4 g9
40N o|t},

4 NaOH(ag) 5 mL, KOH(ag) 5 mLE A2 H71st &

-golo] ehe) Rl L 40N

=20
5 I 4 o]% 3712 KOH(ag) 5 mLE © Y9 of &5t
gollo] the] Hulu} A 0] 47} A& =2 KOH(ag) 5 mL

o] T9] g o] & 4 2N o] 1, A ol 4= 10No|et,

A o2 = — - =2Nolth

=20 =
3 HCl(ag) V mLe] ¥o] & NaOH(aq)?] 537} 2V mL
0|22 NaOH(ag) V mLol=Na® N, OH™ No] A3},
4 HCl(ag) V mLo) NaOH(ag) V mLE A7}t &3t 4ol
oA HY 4N} OH™ No| uksst o] 53} gollof| ZA)5H=
H' %& 3N, Na* 4 NoJt}, meb HCl(ag) V mLo]
NaOH(aq) V mLE #71et B3 $9lo]4 Na® 40} H* 4:9]
H]=1 : 30]ch,

6 B3 8919 9] g 1A ol SHl= HClag) V mL
o NaOH(aq) V mLE H7Ist &3 g) : (HCl(ag) V mL

_8N .8N _
T2V 3V

5t B2 0] o1 2

o] NaOH(ag) 2V mLE A7}gt 3

3 20|t}

7 HCl(aqg) V mLo| NaOH(aq) 2V mL2} KOH(aq)
2V mLE %7 &3t §ollof ZAfjghk= ol =H|7} 1 29]
o2 55 gl &ojli=Na' 2N K 4No] EAgict, uhebA
o] &3 gdol= OH 2No| do} glomza H7|A 48l

oltt.

53t 89

A= O SatEsSol 24X 2 s

3 A¥ 27 (Wellxl NaOH(ag) 10 mL, 20 mLY wf F3}
Hhgof Hofsh= H' 4:0] wslego] olok sl g x=200|c},
7 KOH(ag) 5 mLol £} = 0H <=5 Nojt},

JPURN,
T O

r
1z
N
B

1 (Zh €714 (Lh S714 (2
3 50 mL

&4 (2h) oty 2@
510

4 1, L, C

1 het (hel §eli OH o glonz goio] ajye
71401, (cho] Goleli= H' 3t OH o] =5 Fa} %6}04
of 914 o R Golo] e FAoln, (EHY] ool

o] glonz golo] b Aol

2 w3 w4 ol ukg

AL okU 9.2 Ato] o ot

TEOR sl H' 3} ol @7)7} Bo] o} 3Eo®
= OH o] 1: 12 sl HO()S whet whge) 55t
wrgAolc

3 0.1 M HCl(ag) 100 mLE &A3] Z3slst= o dast
0.2M NaOH(aq)®] F35 r2fal old, 53} vh5-9] oF« &
Ale o3 2t

1x0.1Mx100mL=1x0.2 Mxx, x=50 mL

4 . H'3OH & g4F 1: 19 2|2 uk33ic}, H%EW
H' 0.1 molo] So] 9= A4 gollo] OH ™ 0.05molo] S

L o714 gHS 718k £ (.05 molo] A=, H 0.05mol
o] Wh-3-31A] ekt =rh,

. H' 0.05 mole] ¥hg31x] gkl grona gt gojof oy
AbAdo|ct,

Kol
. B8 §91% 95| F3441717] $15) OH 0.05mol& o
3

5 F3t 4% AL n,M\V,=n,M,V ,0lct, (7hellA]
1x0.01x100=2X0.02 X x0|B& x=250]1, (L})ollA]
2x0.3x200=1Xyx300012& y=0.40]c} wztx xxy
=100]c},

74
s 2° =3 1652~ 1685
16 20 36 Q) 50® 6D
70 8 ® 90 M 1M1Q® 120
136 1403 152 166

1 &stgrgel o2 =g

Na': 722 oj2

@) FAE o122 25FoIe}. 7@ ol Na', Ol

© A7 S-89l8] Buje stto] 4418 L=E 8o
o} ek,

© &% A el Sl 9l HCLY| moD)& S48t LS
2= Qollo]] So] 9)= NaOH2] 9F(mol)=r} I},



57} 22 HCl(ag)# NaOH(ag)& WH-A171H HCl(ag)®l
H' 7} NaOH(ag)®] OH o] %3} ¥h-g-3te] H,0(1)2 A/dgtet.,
1, AR 0] 22 kgl Folalx] = o] 22& Na', Cl°
2%Folth,
L F golo] Bl A S5 kg F H o E4fetne
HESAI7] 8] Bl GiAlo] SAISH =R g omrt
=, §739| Hmol)e & =)ol gole| Ru(L)E Ft 2k
olt} w7l a1 folo] Hull dalo] I HE T3 A HAlo
Eo] 9= HCL2| efmole] 4kt LHEF g olo] Sof 9l
NaOH2] 9Hmol)xt}t Zic},

=& 8 n (Lh
=8 HCl(aq) 50 50
89|
21j(mL) NaOH(aq) x r+y
0|2 £~ Hlg

89 (7ho] HAo| AN A2 H' : CI
Cl" :Na"
EXst= 371K o=
O“_E|'

[y

O Ohe Ab 2-galofc}.
© Dol @L ool eolet,

v 1
X Tesolt 3

:Na'=1:2:10|7,
:OH =1:2:10[ct 8% (7he] o] L8 A
2+ HIE0| 9| X=X Mot E7lgY 4

o, 89 (Zhell EAsks 3714 o] = wjge] H : Cl :
Na'=1:2:1% %%, &9 (7holl #712t NaOH(ag)2] +-9|
y=3x7} = §H (Lol 245t 3714 o] 4= H|go| A=
M Cl :Na":OH =1:2:10] © &= 9} I8=& (7)
=AM gHoltt,

L. (WhollA @2 Na' ot}

C, y=3x0|E& %%

2 5oyt Zooz B M 429 10mLY £0{ = H 4 OH™ 2
F’—P—! 70|21 751, MMcl= 8 2Xt s oSt 2t
=2 8 (7D (Lh (ch (2h (@h
10 20 30 40 50
L8 Ll L) H' n H'22 | H 3z | H 4n | H' 52
50 40 30 20 10
NaOH(agkmb)| (1", | 1 4 | OH 30| OH 20 | OH 2
HME= = 2t n 2n 3n 2n n
N A

WAE B A S (7 M ac,
o] pHE (b7} (vhmich 2ck, it

b ol WAL (D~ 2%

o
ox
ox
it}
it

4 = (> W= EH> h=Eheltt,

N

o} WhgollA] Akl H' 2} 94712 OH 2 34 a0 0]
o, o o] & Hkg-A]e thea} g},
H"(aq)+OH (ag) — H,0()
L, 23 g pHE 714 g9ojxE= OH 9 %
(mol)o] 4= A1, A4 golo= H' 9] H(mol)o] 2-&

5 Aok m2bd pHe D> (W) > (5> @D > (et

It
of

2Z809| 20120| 1: 12 =5
sl22 (7= OH 0| Zxlist=
E71d golct
A
Q
HX(aq)
= M 0.1z M
100 mL 200 mL
h .
yM ) 9| 2(mol)0| (Zhel 5
100 mL &1y OICk = (L= F7 1 8
BOH olct,
(@) (ch
0.1y M | y=2z0|22 E7|o| & @D
200 mL | (mol)2 0.04x20]Ct.
= (ChH= Akd o]t
@ z<woltt.
X &3 49| pHE ()< (Theolct, (Lh>(ch
x T3} 8ol & oFo|2.9] okmol)2 (7H< (tF )0]1:]- 7>

& B3 (D) gl MR o2 goleel 1:19) vlg

-
22 & 4 9leh 5, H'# O 2 1 12 whgste] &
& skl Fel oH of gob X" 1112 AR
28 8NE A714g01H, y=2z0It,

L. (HhelA &7 A 4] efmol)e] (7hHe] OlE'i

(W= G714 gdolt, (ThellA &3 A 4k °J(mol)t 0.1x
=, 28 A 4719 Fmol)Z 0.02y==0.04x== (the= 4
/g goolet, wheba] g 84 (Lo pHi= (th)e] pHET} A},
©, Z5 g9 & oFol22] e(mol)} (7helAl BT 0.2z, (ch

ol B 0.04xE7 H' 0.06x%0]2& (7h)> (tholc},
5 =31 Hi2o| 4 2
L)
=8 29 &0 (Lh
sat HCl(agq) 10 20
%°—.“9| NaOH(aq) 5 30
SmL) K OH(@g) 20 20

£ gotol (]
ool 4| =

FMy|Moz ZMo|ZE Koo x,J

.

A

R Yol2e| F57H 274xj0l=2
Mot= Cl7ef = Naof 22t K79 &, H'2 Zxfsix| ei=ct Kol
H' 40| 812} 20/} $ict. watd (FHolM 4= (h9t 221 Natof 4t
S8 & Jop U= H 9 = FH L0I2  (7h=Ct 64 S7161%cnz
o] - et Hofot Bk Na' :K"=3:10[ck




@ Na'& (7he} (el 3502 ZAIch
© pHE (h7h (= g,

(WPold BHR B 845 8
© ol e = wa == 3T
<. (ZBol= HY, Na*, K*o] Zajsli, (o= H' o] B
mjo] Na*y} K ' o] A3t}
L. (Dol H' o] Zrjatms golo] ahg o apo]m, (Lo
H¥o] ZAa}7] gkong golo] iy e 24 Ei 7]y gol

ofct. ueb pHi= (< (tholet.
©. (el K 4= b} 23, Na* 4= (Dol geflelnz
(7het (Pl Sof Qi ol iz theat 2t

0|2 £
2o = =
H' Na™® K* OH Cl
o) N N 2N 0 AN
(L 0 6N 2N 0 8N

AP B B} S (DOl 3N 3L (LheflA] SN ol me
(WD AR B 8A 5 8

g = a2 g ol
(7]')01]/4 g O\Q__ETL‘X]'T 3
6 S5H53o| A 2|
&7 71 &1
2 89 )] (Lh (Eh (2h
HCl(ag)mL) 5 10 15 20
NaOH(agq)(mL) 25 20 15 10
WHE 2 EXt 2N 4N ﬁGN 6N
s
=g 8% (Chet (2hollM MME & 2t
27t ooz (EhHet (2holAd 24zt
HCl(ag)tt NaOH(aq)2| A £m|7}
3 28t A2 H' :OH =1:12
HHSSICE

HER| g

X & =9 H= HCl(ag) : NaOH(ag)=3 : 20|}, 2:3
Q 714 88 37170l

X Fole & (thet (D7h et (eh7t@Eh=ct act

L, 25k 89 (het @hellA AEE & A 47 doug ()
o} (2ol 4] %‘ HCl(ag)Zt NaOH(aq)®] 2|4 §-9]7} 53} gk
S 7$H 1OH =1:12 yhg3ic},

b H : OH =1 : 12 ¥H83k= HCl(ag)?+ NaOH(aq)
o] Ruj= 717F 15 mL, 10 mLelch, 18u& ¢7|4 g
h, (W), (&b 37Fxje]ct,

-, H":OH =1:12 4¥¢3l= HCl(agq)®t
NaOH(ag)9] Hu= 247+ 15 mL, 10 mLo|=& & 5= 9] 1]
= HCl(ag) : NaOH(aq)=2 : 3°|t}.
©. (thel EholA 3t whgoll #elstr] ok 882 717
NaOH(aq) 5 mL, HCl(ag) 5 mLo|t}, & %%2] H|=
HCl(ag) : NaOH(aq)=2 : 30|22 9o]& = (th7} (EhH
o} Ao},

I~

a3 MY o2 s 22
Ao|2z 7k

BTB 8912 129 foj=ar,
Lo mtngoln ety Saoin £
Mo A ZEAMOR HEE 27 RE

Aot &7 XYE HELL
Mol S=E A5t Foks 1FY0ISZ2 TR OfX|2fof TSt

- —v|.7<-1 @

W 7HEm)e g0 & (M) 9 Fu (V) BEE 4
m M,V =n,M,V = o]-8-5}oq HCI(GQ)-J = 5EE e
J_}x-i @

(th Abzb Zapaz & &30 8 A7 2202 Wk &7
Helo] A5 o Cezamss

euge

(@) H#lo] 0.1 M NaOH(aq)& 211, HCl(ag)o] Sof Q1= AF

7} ZefaFo) 2Es Wojm e

-

2= 8
euge
(h) F3le) =3 ol8slo] Wo & NaOH(ag)9) %95 7+
F,

E (7}) - ( — (ch — &) — (@

= h — (h (L}) &) — @}

@D — @) — ) — @) — b

X (7h — @) — @ — ) — b

X b —@Eh—Ch—EH— b
(b sE5 ®2% HCl(ag) 10 mLE 4zt Zetaso] il
BTB §9& 1~2%& Hoj=alch — () Halof] 23 899l
0.1 M NaOH(ag)& ¥, HCl(ag)°] €01 Se 4+ St~
3o Fo] FE FAHE o] FHA A2 Eepra g vig] &
2 Aol Al Ak BET) — (th) A Zetaa & B3 8 A
A7y zEMoR tﬂf‘&% Rele] 25 Feh — (ah) Hale]

o]85te] do] 2 NaOH(ag)2 53] E
— () 7))t 8-0e] & e W Hujol pE 2
=n2M V2 ol83te] HCl(ag)2) &2 13ttt

ml

8 Z3t MFo=z Alilo| s At

"= 2

-3 AR A NaOH(aq)O] Eof 9 Halo] = 2 mL
s 1 501 Sl HAe

+ 53 A7 3 Fshdol A4l NaOH(ag)©

0%)1
o
12
0
=2
>
—5 {
n
00
12
10

() HCl(a)?] & 5% 0.05 Mot
© F3kdolA £3 g9) pHi 701},
@ Z3EE dohdi7] $JeliA BTB 898 AME 4= Qltt,

7. Aol A8 NaOH(ag)9] #9= 12 mL—2 mL=
10 mLolc}y, wn, M,V =n,M,V o4 1 xHCl(ag)d & 5=
x20mL=1%0.1 Mx10 mLo]2& HCl(eq)% & sE=
0.05 Mo|t},
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L. SoHolA= Akt 47171 el s] F3bEo} E9 S $A
o] Flmg golo] pHi= 7ot}

©, $9HE gofl7] 9184 BTB gHolut slzzgeel &
N 5o AA|ofE AR 4= ek

9 OMIEACH,COOH) 80| F3} 2 43

gl

2

Joll AEsts 717

ot
o
M

=
©2 galolct, S o
of B2 Fats| & o
Agste g2l 7170lm, 1
M2 Aol M M|
£2 0 Agsk= 92 717

i)
jui

X{ 40, 521
14 (el Zu]3 op EAKCH,COOH) -ol0] 2 i
1.0 Melx, 34 (Pellie oz semons S5t 4

Ago) ARgsh=s AA| oM EAHCH,COOH) =899 & Fi
=0.1 Mol 1x0.1 MXV, mL=1x%0.2 Mx10 mLo]

2 3 (Pl ol S41E obEACH,CO0H) 48

912] 329] V,(3)=20 mLolc,
%3} 50] AgERE 717 O Reloltk

H': 174
A 34 OH
B*: 274

10mL | A A
=] A
J N
B*: 274 ©
OH : 274
@) v OH oJt},

K ol 4= (W7t (ZhEet St (het (7t 2ot
© WD} @71 £5} vkgoz HAE & Aol £ 40 v]
L () : (=2 : 30|t}

7. 4479 HA(ag)ol BOH(ag)S 713 §f me 7§47} st
A o= PR o] oln& AToli, o> H'olt}, &, (thoflAl
vt A F AT H B2 AL AT ol2o|n2 A2 B'o]
1, Yr2> OH o},

o, (Yol A Dl S0 = HY 3771 w5 ¥-gska OH -
1747} ot 9le=g BOH(ag) 20 mLell= OH™ 4747} 501
olck, weba] (WhE HY 2709 OH ™ 2717k 9-88ka HY 1707F
ot = Atelolar, (the HY 3702k OH ™ 3747} kg3t A
olr], (Lhe} (th7HA] 53} uks-o g2 YA E & Bapo] 429 v]
= () (h=2:3°]|c},

et

v 2A%e] HA(ag)ol BOH(aq)S 7K uf whgstol
4mg H'o| 413 B' o] 47} 2715402 23147 ool
St sttt (s F8}ukgol $HaEY] Holng ool 4

11 S5 HHOZ A% £ OMIEAIR| B2 AlM

R g4

. MV, =M,V 04 1x CH,COOH(aq)9) & % x
10 mL=1x0.1 M x50 mLo|2& CH,COOH(aq)%] & &
T=0.5 Mojgt,
L, ARESE Al zof 50 9= CH,COOHY] %Fmol)2 0.5 M
% 0.01 L=0.005 molo|t}, CH,COOHY] EA}=Fo] 600 =&
CH,COOH 0.005 mol¢] Agr2 0.005 mol X 60 g/mol=
0.3 goln, ARggE AJz9] AL 1 g/mLx10 mL=10 g°|
o}, weba] CH,COOH ¢ 3hegH(00)2 v 2t
CH,COOHY] A _0.3g
ARG A2 0] A - 10g
. 0.2M 4 UEE -§Ho = AFshd $43]
F3hd 7] Yol & A UEF 8o Rk 7Aadt
A zo] 5ol Q= CH;COOH 9] 3FH(%)- HsHA] gh=tt.,

x 100 x100=3%

e

Na'z} ClI"2 &3} 4201 E0i5HK| ooz
r?@ﬁg ol2olc
O @ lkmw@
OH Ng' "%mg"liﬁ}koy"*w&o*
N o v (@ w e
()] (Lh (Eh (2h
71 71y XS AHd

() HCl(ag)9) & %% 0.5 MoJ},

X FAE olee] F5 (H7F (hect e, 2

¥ (Dol 91o] HCl(ag) 5 mLE © Yo (Ehxct pH7} ¢
#A7ck, sofaict

7. (th7E FEHd el gofolnf, 0.1 M NaOH(ag) 50 mLE ¢
5] Z342)7]%= ¥ HCl(ag) 10 mL7} AFEEI9lo 8.2 HCl(ag)
9] & 5=+ 0.5 Mojr),

L. AR o]0 FF= (P2} (T =F Na*, CI°
2%5ol.
. (@hell HCl(ag) 5 mLE ¢t Yo 8o & H' %7} 7
Ao (ehrct pH7t o 2olAlc,



1o =2 = =
HE| g4

® 73 HAole BEE Y] Y Yt BE golo] Fag)

B) 5z e v ) ] Eatra7) W)

© =2 92 Hol ¥ $EE Bat Aol d7)E 4zt

Eatago] Wi AR,

AP A7) 3 Ao e BEE HEE AlolY A7E BEE A
23] UL Q= Al 7] SN(EE GA)S o gate] A
o}, E3 §g 9E ) §olo) & pert Fastoy Kl Zet
232 A3k Hefstel, ) Eekaai g3l WA A
o] ZojA YouR gz S Wrh F3 A% Al =
F goe Ralo] Y %ﬁwm AF%P wE %-u Rulg A
B3] 243 ¥ 53 2 2= Aot

E5H R TAAL 1, MV, =0, M,V 011, AR 4 OpIEAle] B206)2
OplEAl] Z2t
Azo[zg 1000

X3 K4

TE R B
MV 1 =n,M,V )&
0

@30 X440  X50

olgste] 23} A gsta 23 A4

O1§BIA A% & oMEAS] & SE

M= M, x10=0.1x50, M,=0.5Mo|t}, uje}r opEAF
- - v E/L]- xlak
o) e 0.3 golw, 4% & opieae gage TIZET EE
x100= Ongg % 100=30 %]},
15 =3 ==ol|lM o2 4= 3}
Na" OH™ H—Cl Na*O§H—CI> Na*. H—Cl ﬁ
A B CE3IH D ARY
MHex| 2
X XLH o]& 4 C7} Axch Act 2ot
X Na'9| 4= C7} DR} At} 2ot
© 3 Rgos AYE B 84 4= Co D7} 2k

©. Coli= OH o] ZAJ51x| fonz 53} yhgo] el
HCl(ag)& o 78 & 47} o o4k A4EA] eker), njeh
A %3} 40 AVE B B4 4 Co} D7} Pk,

CETED 1. AA%) NaOH(aq)ol HCllag)& 7shel wheshe
OH o] 442 CI 9] 47} 27fshmz 53} ukso] 92 yiy|
A ol 4= iy, e A ol S As C7t 2k,
L. Na'& 7% olgo|mg o} 47} A4l A%,
2} Na' o] 4= Co} D7} 2k,

16 =3t =FHollM 0|2 4= tHs}
(71 02 27} UMsHA| RXIE/22 NaOH(aq)ol
S0{ Ql= TR 0|20t = Na*
y—o(u) 02 47t YHsHH| B7kstoR
o w HCllagoll S0f 2= 722 ok2oict
2 = Cl
= o
T .,
N\,
\.
\, P
SIS e (@) ok 47t 00lckt B3 oF= &
N 7¥5t22 HCl(ag)ol S0 Q= 2w 02
o v olct = H'
HCl(ag)2| 21|(mL)
() OI2 47t UHGHH ZASI} B8 0|52 ZXY5HX|
2r002 NaOH(aq)0ll S0 QU= LW 0}20|Ct = OH

Q) (WD 774 oot
© @<} @7} ukgsto] Bo] AgHT
©) ¥l # HCl(ag)®] 5917} V mLY w7} $3pgolc,

4. (7B Na*, (B Cl, (ch= OH , (eh=H*
= A ol&oltt,

L. (FP OH o|x (2hiz H' ol ma (hof (27} 11 19] 2
2 v183to] o] AT,

ol (1p

©. go] & HClla)) $717h V' mLY uf &3 §olel H' 3}
OH o] #4514 ¢fo B2 ofut 3} k3ol s Fakdole),

=2 1692~ 1712

36 6@

90

L@
10®

5@
(@)

A @n (Lh (ch

HzA(aq)—g-l
£1aj(mL)

NaOH(aq)2!
£1|(mL)

pH 1

20 30 60

Kol Zxfsts A"
BE oj29| Na*
2 s=(M) H| H*

1 1 1
X 55 @4 X5
0.2 M H,A(aqg) x mLol| E°] 9J= H" 9 %F(mol)&
0.0004x molo]1, A* 2] %Fmol)< 0.00022 molo|tt y M
NaOH(ag) 20 mLe] 0] ¢l Na' 9] %Fmol)z} OH 2] o

(mol)}& 22+ 0.02y molo]t},

1 1
Ky R



£ (Zhell E°1 9= H' 9] 2Kmol)2 (0.00042—0.02y) mol,
A? 9] eKmol)2 0.00022 mol, Na* 2] 2fmol)}< 0.02y mol
ojct, &l (7hollA] glof EAJsH= 0|29 B Hul= H' ¢
A* :Na'=3:2:10]c}

£ (7hoA gAdlo EA5k= o2 & FEHE o|§3tH
x=200y2H= TAAE 78 5= 9lrk 89 (LhellA HT ] o
(mol)}2 0.0004z—0.03y=0.05y(mol)o| =2 H" 9] & 5=

_ 0.05ymol o
& Fobel s WIS =1x 107 Mol 894 (thel

pH7} 10188 x=20, y= 0.1°]c}.
g (thel] ¢ = H' 9] Fmol)2 (0.0004z— 0.06y)=
0.002 mol, A* 9] ¢kmol)& 0.00022=0.004 molo]iL
Na™ 2] oK(mol)< 0.06y=0.006 molo]c}, wzba &i (tho
A golof] EAfsh= o]0 B FEHl=H" 1 A¥ :Na'=1:
2130152 @2 A* otk &9 (thold A* 9] & =
0.004 mol 1
0.08L 20

ol EHr dornn
P o Zrx

Z7tst 80| 21| 10 mL O|FHE Tl & | x| 012 47t
#Z2o82 KOH(ag) 5 mLe| t¢| 2u|g 0|2 2Nolck

@3N XN XEIN XN XN

9] 53)7h 1 mLY wf () el HCl(ag) 10 mLe| Sof
o= AA| o] & 47F 40N OIEE HY 4= 20N o|e, () 2H
ol NaOH(ag) 5 mLE 9¢l& wj vk33 H' 402 Na© 4
7t E7FetER (o) 2 o] 23k &4 ol 5of A= A o]
9 i 4ONolt},

(@D #gollAl KOH(ag) 5 mLE Y& of B S3lElon

2 KOH(aq) 5 mLE 92 &3} 89 &of 50 Qle A o]
S AONo|H, &3 gollo] th] Rujgt AA| o] = —(

—2Nolt}, (@) F4ol4 KOH(ag) 10 mLE €& v 2
919] w9] 3315 14 ol 47} KOH(ag) 5 mLE 91
uje} g} webd KOH(ag) 5 mLe] &) Fog o] 4\—
2NolB2& KOH(ag) 5 mLo| 9] Q= & A o] =
10NOIJ_ (&) #gell”) KOH(ag) 5 mLE sl
OH™ &= 5Nojt}, wbA (oh) 2 o] 237t -§olio] 9] u)

SN _1
D]- +/\1— =
H' & o =5Ne Ie.

o)
SolE

3 3atuisel s

=

A

1.0%10 “mol| 0|2 £2 5N22, 1.2x10 “molQ| 0|2 £Z 6N
rﬁ 7145l ol2 = Chat ZCt,
%%: S8 H 8%o| fulmL) | Mz ool o oty
S= HCl(aq) NaOH(aq) (mol)
20 30 1.0x10°?
I H* 5N Na* 45N | 5N=Na'4.5N | AH4
Cl” 5N OH™ 4.5N +H* 0.5N
20 40 2
X
I H' 5N Na® 6N aif\'l? ey | B8
Cl" 5N OH 6N A
30 40 xx107°
I H* 7.5N Na® 6N 7.5N=Na” 6N | AHJ
Cl" 7.5N OH 6N +H* 1.5N
L- 1.0x 10 *molo| 5N0|22
7.5N21.5x10 “olc},
= r=1.50|C}.
@ r=1.50|t},
Mol A e Rujg H 5= 15
X =3elt. 7

114 99l g H' 4

(© I 10 mL9} I 8 mLE &35t §-049] o4Ade Apiolrt,

1.0x10 *mol¢] o] £25NC& 1.2x10 *mol?] o]
SEGNOE 7].;(40}‘_ A% oA &3 gollo] dr|do|m g
=3 8o Bol i ol F Na'olrh, XA o2
271 6Nol22 NaOH(aq) 40 mLoj= Na‘z OH ©] 6 N
% 50 9rh. &, NaOH(ag)> 10 mLg Na ' OH ©] zz}
1.5N &0 3

o4 NaOH(ag) 30 mLo| Na'¢] 45N Eo] 9Jal &3 &
o] Aol B A fol&e] 4?1 5N=Na" 4. 5N+H"
0.5NoJt},

wtetd] HCl(ag) 20 mLeojl= H o] 5N 9] Qltk, &
HCl(aq) 10 mL H* 1} Cl 0] 212} 2. 5N S0 gl

71, MellA HCl(ag) 30 mLol H ¥} Cl o] 22} 7.5N £9] 9}
11, NaOH(ag) 40 mLe] Na*z} OH o] zz} 6 N So] it}
weba] 23 8N A ol 4= 7.5N 0], o= 1.5X
10 *molejn& r=1.50]c},

v, 23 8 T 60 mLo] ¢ 3= OH ¢ == NolE=

10 mLejl 50] 9= OH ™9 ==
of £ol b= H" 9] o=
o 8XLSN g1y 10 mLof Sof 9= OH™ %1

6N _ 35N . 36N
0]‘—— +/\_ DJILV L QULV
8 mLe| Eof 3= H 6 35 210 210

=3 49 [ 10 mLo| So] gl OH o 4wt} &3t 8o 1
8§ mLoj S0 QI=H"2| 47} ¢ T 82 o] T3t Lollo] Ao
AHdolct,

& Aolck 29 89 1 70 mL
= 1.5NoJEZ § mLoj o Ql=H" 9]

L, 58} ol Tof|A] tho] Hulok HY 4 %

ot

1.5N

T8 IolA B9 PP H 5t L

ojmz

molA 9] B9 H 5 _ 15
Lol w9l Mg H = 7

oJt.
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s
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> rfol ot

OEE-I

z0Rre |
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Fsrine 28 8% 40| & 0l2 471 UHshil XIEI
« (2 44 NaOH(ag)®) ¥517} 247k amL, b mLY whe] 2zt
NaOH(aq)®] =3t golo] =3t g0l
Snml) | BYSNZEoR4 | Ay
B 3
¢ N e
p Z5HE 2N 2714
G
X12 15 X18 @20 )24

NaOH(ag) 5 mLE 7F& v &9 Fud F o]
o|n 2 ojuj7} FepHo|t, TEAE N £ 5
+7F LA A=, HCl(ag) V mLej 501 31—5—

7t A

N‘

Neolug o] 3 NaOH(ag) 5 mLe] E¢] )
= VNolt}, 33 At Fofl= &o] |74 84
Bl 4:0] 2 o] 52 73 2 NaOH(ag)ol o 3=
9} Zt} webs NaOH(ag) 10 mL, 15 mLE 7+ 719
] &3} gl & % o] 5= 717F 2VN, 3VN oY, ©h9] Kotk

% o]e 2l 2VN . 3VN
& ok S V410 " V+15

NaOH(aq) a mLE Yo F9& “Hoﬂb
$7F VN(=10N)o|c}, webal

& ol

=1:1.20]828 V=100]c},
Z3H #ojug & o]
N(10+a) 10N A

azl—fom‘ NaOH(1q) b mLE 20| 2912 ol 2813

Fo|ug F 0]i = 7kl = NaOH(aq)oﬂ M= F ol

Zeo} o, b( INb)o|T}. webA N(10+b) 2Nb

oAl b=6°]c}. a——b 60]_Ea><b— ><6 200]|t},

5 3t IS0l UF 2

~GE)

< (Lot (FhellA 7Fet AF 4=g-o1 o] Halof ub2 &3} 8-l djgt
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Eotst A =829
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1 1
X5 Xy
1 1
@3 X5
NaOH(ag) 10 mLe] 2E o] 29| & sx=(M)2] gto] 10|82
Na'9] & SEM)=0H | & 5EM)= ol
w19F (Lol @o] 2 M HA(ag), (HelH ©e] = M H,Blag)
olgtar sk, (WhollA HAlag) V mLe} 3V mLE 9&
o BE oleel & FEM)S Bo] BE Lolug HAlug)
VmLE A7H9e o 23 84e Fokd oldo] @74,
HA(ag) 3V mLE 712 1) £ ol 53Ka8 A 4
Holet. HA(ag) V mLE 7] 43t 3 BE 0}29] %HmoD)&

gonz wE oleo] B FEM) TxHr=1x10=1
% (104 V)o| 28 V=100]t.

HA(ag) 3V(=30) mL2 $olS 1 3 So1e AH4o|nz 1
= 0]9] 9F(mol)& HA(aq) 3V( 30) mLoj 0] Ql= 2=

o] 22] (mol)¥} Zt}, webA 5 X (10+3V)=2xxx3V

—900lma z= Lot

3
(Chol A A7l gone %
2

5. BB sEME

M H,B(ag)o|2& H' 2] & s=(M)
lo]q_ 0.5 M NaOH(ag) 10 mL

o] EA5k= Na '3 OH 2] 9Hmol)- k2t 0_005<:&>

2
molo] ., %M H,B(ag) 10 mLo ZAj5H= H* 9] %Kmol)2

70-392 mololt}, ¥ go4g &gt

B2 w3t 89 20 mLo) EAIHE ol29] HmoD 42
001) + 0.01/_ 0.02 0.01)
2

2 6 \" 3
molo|Bg TE 0|29 & i (M)2] g2

0.01
3

mol, B 2] oF(mol)& 07301

mol, H

Na' 0. 005<

mol, B* 0?(31

0.01 . 0.01
2 t76

0.02

U254 o=t}
oF (LhollAl @o] M H, B(aq) (©hellA ©o] x M HA(aq)
olzkal 7Pg3hd, (ThellAl a<*°l“?n HA(aq) V mLE 37t
& uf 53 ojdoltt HA(ag) V mLE W] Hdat & nE
Oli—l T oz BE o]0 B Hr(M)9 3tx Hul=
Olq (thelA H,B(aq)
3V(=20) mLE 99 of &3t %‘1‘1‘01] EAsl= BE 0] 29
%mol)& H,Blag) 3V (=20)mLel ] 3l mE o] 29| oF

1

3 Qe Wby L x (1043V)=3xzx3V =" olng

2 [dd 23 A=A 4

NCIT

1x 10_7>< (10+V)olm= V—

:ZO]E}.



H,B(aq) V mLE #7191 1 NaOH(ag) 10 mLo|| &x5h=

Na ‘3 OH 9] okmol)}e 2H2+ é %0.01=0.005 molo] L,

M HBg) V(=% ) mLe) st H' <) fmol)&
l L—L 2- o ok [} l i
2 X 1 X 150 = 300 mol, B F(mol)& = X 150
1
600 MmolelEt:
5 3o0% 2HNE 1 27 49 2 =10+ 2 ) mL) 25t
= o]&9] 9K mol)}& 7F7F Na*t 0.005(2% :ﬁ> mol,
S 0.01/ 1 11 .1
OH == 200 ~ 300~ 600) mol, B g mol®l
02 nE o]29] & 5 (M)9] gk th33 gt
1 + 1 + 1
200 600 600 1
1 ~2
0

wlebA] [AF A} 2 =] A Q] %E’% dxF R DL H,Blag)
°o]1, ©2 HA(ag)olt}.
(tholld NaOH(ag)Y & 5%+ 0.5 M, 297} 10 mLo|=2

T M HA(ag), 3V (=20) mL& 715k Fago] meet

oluf £ §Hof EAfst= HE ]9 = NaOHl(aq)
10 mLojl &3 5o Sl o9 o o ug HE o] 9] ¢
(mol) 0.5x0.01x2=0.01 molo|t}, &3} goHe] Huj
HA(ag) 20 mL+NaOH(ezg) 10 mL=30 mLo|=& &3}

001 _ 1,

Bololl EAoks BE o2 B FEM)Y T o=

ot wepa] y= Lol

6 =&ty

(7hel £2%(CH,COOH(aq)) x mLOj| S0 Q1=
Al 91K CH4COOH(?)2] 2(mol)2 0.001ax molO|C},
[E?:u -y ]

(7}) CH,COOH (ag)S-| 4|3ttt

(th 7he] goll[x mLell 22 o] 50 mL $§4< yhec),

(T (WhellA] TH= 480l 30 mLE 4HzF Zefao] Wi Hjisse)
0] 8olS 9~ 3ule o}

(&) (©he] AzF Zej2=19] 0.1 M NaOH (ag)S 3 124 wojmg]

2} EATE Eaol Eh

() (Ehe} 4z Eetad & 589 WAL HeAo R Wake &
7t AAE WA Aol AH-EH NaOH(ag)2 #9(V)E =

(7})011*1 CH,COOH(aq)®] & 5= a M

v v 2y
X 8x 6x x 3x

xi!/

3x

xl

a M CH,COOH(ag) x mLe ¢ $}= CH,COOH()2] %
(mol)2 0.001ax mole|tt, (Lol & t] Yol £aE 50 mL
FgHor FFoma 3} Ao ARge CH,COOH(ag)
50 mL 4=8Nof 0.001ax mol2] CH,COOH(/)o] =0} 3=
0.02ax M CH,COOH(ag)o| €t (whellx] F3hdel =esl

o0& (0.02axMx0.03 L=0.1Mx0.001y Lolc}t, wzhA

= oolk.
R
1 3 1
oy 5 &5
2 3
SOy iy

X o] &2 (W)ellA NaOH(ag)S 7Fat7]
NaOH(aq)& 713 uff T Hujg o2 =7} 7
2 H" £=Cl ot}

gref X o] o] CI ol2td NaOH(ag) 10 mLE W3S e}
20 mLE Y3lS o] o] =7} Zojof stHE 2(x+10)=
2+200]c}, o] A& EW z=00] Ho] meolr}, wahA X of
22 H'o|t},

HCl(ag) x mL &9] S0 9J=H" 42 4retal 5}
gk gollo) EAshe H 4= ohaa) e,

AR E2Afsh,

ABIHR g o]

i, (LhollA

HCl(ag)2| £u|(mL) x z xr
Z7tst NaOH(aq)2| SI|(mL) 0 10 20
S5t goio| Hii|(mL) x+10 x+20
S35t KoHo|| =X =S
“('ni_éil.*%ﬂﬂl_uﬁl) 4z | 2x+10) | z+20
(hellAl NaOH(ag) 10 mL7} Z7FE wujc HT 52¢] #3t

gro] Zrojof 31 g 4xr—2(x+10)=2(x+10)— (x+20),
x=200°]t},

(el HCl(ag) 20 mLell NaOH(aq) 20 mLE ¥ u
=3t gl & H' 5 40Noj2kal 3P, (Lhe] &3t -golofA
15 mLE sl &3 89 & H' o= 15Nt wheha] (th
ol &3t golof] ZAsk= H' = o33 2},

H7tst KOH(aq)2| 2u|(mL) 0 5 10
=gt 20| Hii|(mL) 15 20 25

15N 10N 5N

KOH(aq) 5 mLE 7k wjutc} £3 olefl EAjskz H' 4=
5NA g KOH(ag) 5 mLoll 5o} gl OH ™ 4=
5Nolct,

NaOH(aq)& &3517] A HCl(aq) x(=20) mLo| 9] 9=
Cl” =4 x20N=80N°]1L, KOH(ag) 30 mLo] 0] 9)=

+ A

K" 4= 30N o|ch, weba] &5t -goolA =
B
ol




8 &3t HToiIM o2 4= tH3t
NaOH(ag)2 72t 1 '20{ & OH 2 H' 1t 53 #830f
r SlO{RIDR FFHEIX| 2012 = LHsict
= o
pl re B3k pl )
22N 22N $
A A
N L
Ab A B Ab
g N g
0 10 25 50 0 25 50
NaOH(ag)2| 2x|(mL) HCl(ag)2| B1|(mL)
o (Lh
x| 2y

Q) AcllH 23 g2 Aot
M Colld Na* 2} Cl™ 9] 7j4Hl= 2 : 1ojct 4:1
© B D7 Z8h ko= YAE 2 X

S
.

71, (7helA NaOH(ag)& 713 of Yol & OH > H 2} 53}
HEEske] QlofjA|Bg F37IA] S0l = YAsi webA
B7} s8Hdolat, A= HCl(ag)ol €3] F3]7] Hojuz A
of|A] =3} g2 Agolt,
o, F3 BolA A E9 2 HCl(ag) 50 mLe}
NaOH(aq) 25 mL7} &3} §Rg-8te] A/8%l Zlole}, ofuf ¥h3-
Huu)7} HCl(aq) : NaOH(agq)=2 : 10|22 %EH|=1:2
o]t} D= NaOH(ag) 50 mLel HCl(ag) 50 mLE 713t o]
B2 DojlA ABAE E9] o9& NaOH(eq) 25 mLe HCl(aq)
50 mL7} 53} 9kg-sto] A% Aolct, ulebs Bet D7A] &
shekgo g AMAE B Bxp =

L. (Wellx HCl(ag)& F7F2No|BE
NaOH(aq) 50 mLe] 0] 9)= Na 1 OH 9] == 717+ 2N
olt}, ==H|7} HCl(aqg) : NaOH(ag)=1 : 20|22 HCl(aq)

H'3}CI o] 4otz 2tz Slolek, weby €

N .
2N.2—4.1

15} 7 xﬂ o}:o]

25 mLe] 501 3=

oA F7AE o] &el Na“1} Cl™ 9 7Aspu]=
oJtt.

> 23 §olol) ZAshs apol.& 4eu)
Na'#tK'0|1:12 Zxf 'j
(ch @
1:1 1:2—
LeH 3t Na‘0l1: 12 =xf

a' SolH' uli=1: 0]tk

,‘% 40]\;]. 71

© &8 gol9) B9} Raje A ol vl () B4 Fo}
(P 24 $7}3 : 20]c},

-1, HCl(ag) V mL¢] NaOH(aq) 2V mLE 75t &3 -8
of EAfsl= ol FF+= 27HA otk HCl(ag) V mLo
NaOH(aq) 2V mLE #7138t 53 golof] ZAjs= H' 9}

Na' S5 Zz 2Noleka & o, &3 g 4 Cl 4= 4No|
22 HCl(eg) V mLo= H® 4N, Cl° 4No] &x3c},
HCl(ag) V mLo] g0} & NaOH(aq)2] 57} 2V mLo| =&
NaOH(ag) V mLol=Na* N, OH No| a3t} HCl(aq)
V mLe] NaOH(ag) V mLE 713t &3t g9oj4 H 4N
¥ OH™ No| whggt $9] 53t golof| ZAsk= H' = 3N,
Na® 4= Neojt}t, webd HCl(ag) V mLo| NaOH(ag)
V mLE H7Iet &5 gloflA] Na’ St H' 429 vji=1:3
Ik

HCl(aq) V mLe] NaOH(aq) 2V mLE #7}9F &3 8-
WAL AbdoluE HA| o2 4= HCl(ag) V mLel x5t
A o] g=of 2}, &3 gHo Tk Fuj A o] 4=H]
(b 74 ©91 HCl(ag) V mLe] NaOH(aq) V mLE A
7¥er 335k 4-9) : ((oh) 24 391 HCl(ag) V mLe| NaOH(aq)

2V mLZ @7}@@@%%_% 21;[ 5 20l

L. HCl(ag) V mLoj NaOH(ag) 2V mL2} KOH(aq)
2V mLE H7kel 55 o] ZAjel= Fol& =H|7F 1 29]
o2 55 gl Loji= Na' 2N K 4No] EAgict, uhebA
o] 3t §dlofi=OH™ 2N o} Qo= g7/ =8-Holr,

(]

fr fr fo n

4> o= opt

(=}

10 30
NaOH(ag)2| £I|(mL)

@ NaOH<aq>4 2wl A o] AY N8} act
© o] B9 Na* 4k @1@.4 19] A7} A% 1) BRrt =),

X &3 gole] pHE 49 19] A7} 43 19 Brek Act
pH7} 72 ZC}

7. FER7MA| Yol & NaOH(ag)el Fu)7t A%
=1:30Jt} wehd NaOH(ag)®l & s A¥
=3:10Jth, &, NaOH(ag)®l & s%&= A3 1] A%
3ufjelet,
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