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WyB 18 1.0g/mL g/‘“:L:;'O "L omL 052
HEE 32 16¢g 0.52
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L. B 9.0 mLo} Weke 16 g2 %Hmol)> 2},
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ke 1.28 g/Lx12.5 L=16 go|=& A 9] EX}=ke 320]t},
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A,Bgo] A,B,9] 2ol g 9] Rujd Ak A,Bgol A,B,
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@ 48 ® 62
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ulaeich. At Be| ke 22t 13 go 2 72 7]7)] eHmol)
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& BAo] 2 geolnz Fapepli
gtk atebi] n=5e]ch,
(el A A 92 4 AByel . A,By,(AByel 5 X

A A @AE ol H]

15=Fola2 o+ 5 =1 4yolnh. W = rolmz

1ND222O 44.8
@ 0.05

2) D 0.05 @ 9 @ £o| Ez2ta3

23 28%
XHIH 166¢g 25L 311.2L
| = | Ny
1 CH, 91 g0 S8 phgAle vheat 2ok,
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2t} whebs] A1 BFst w419 A5 WA ohgat 2Tt
4NH,(g)+50,(2) 4NO(g)+6H,0(g)
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S RRS- EHl= A 1B C=1:2 ! 10]2% ¥hg & Adr
% 71419] Kmol)& B 3&, C 2&olt}, 7R A B A
TM, B8 5 BO] Ak 3M, Co| Aeke 2x 16 M =32M |
B2 g g wene (M, (M 32M)
A Aol FRlgte}, wetba] h=20]t,

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

4 9% TolH Ak BE ke, Bl 620] h55to] 220]
1}

a1, C= 3=o] Ak

EERIERES 1S

=7 1379 §

=1:70|2&

g

5 A IoA vkg 3 AH £ 71319f o2 B7F 28, C713
£olal, Wks- 4 B Ake 8M, Wk 3 B A 2M, C
O A 3x16M =48 Molct, AY ToflA Hhg 5wy
L 8M . 2M+48M)
=8 5

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

M,
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7~9 A 1A Aglolmn2 92 B(g) 75, O2 B(g) 3%,
C(g) 2%, ©2 B(g 8%, @2 B(g) 2%, C(g) 3&0|t},

O 5t5}EHSA10] 2 BH(JIHIO L)
Co uks- 4 HES3E A

9l 84 E}E}E}HAVU} Eo] Sl A

gol BE gof vkgA12 'IH Hkgo] e El= A-7RA] A 71

9l L B

2 A7} R AR 7] A 71A 9] Fule dAsHAt

Al 71419 A STtk = X%zﬂ 7|14 B ST, A7t

T WSS B A 7)H 9] Wikl 7hadic) rr+aw A 71A

O WE(dHEh7F 2 o A BF vhEIES o 4 qlch

3 R A 71A19) B 1, PHCAA A 71A1S] e 0.8

A A AF | WA A9 BEHw
VL ' 2.5V L

0.80]c}. mebA] Hhe- A Ao) A2 wolr.
4 RS A 7IAle] Hul=V L, PAolA 71A|19) Huj= 2.5V L

oz g =1

PHoA AA| 71A2] %Fmol) _ 25VL 5
OIEE e @ 14 okmo)  — vL 2
5 BEAFE A B=2:10]822 A9 BAES 2M o=l 5}
H, BO| xRS Moot PRofA B A 71A|12] %F(mol)<
A 2”]‘(4%, B A”Z%o]EiA :B=1: 20t}h,
6 PHolA Hke A A9} BO| o mol)S 27t n, 2no|gfal 3}
W oFE A Thewt P,
aA(g) + B(g —— aC(g)
13- A (&) n 2n
HH(8) - +n
HRS 5(5) 0 on— Z n
ukS 2 7)A) Ao Sl V L, PolA g F 7|R9] Raj
2.5V Lelch, aebd n : 3n— " —1:9.50|m7 g=20]c}
7 AA 7IA] dert 2l o AV BE RESE oD E Bk

& A2 GFmoDe 5 Bol, Bl Hmol)e A9 ) olnz

2M
ok, webx] whg et BY) Azke | goltt,

twg B | g wesid

4ME

8 7IAY HErt 2dd Aol A

5w

nw g Col Agre W golt Z)Ae] Ra= Y Le o

Al fAEEE 717 ¢] “’E‘Eﬂlt Aok g, mekA w
5w
4

9 g A AY AL

=1:x0|B& x= i olc}.
wgoldl, Hule V Lojung drl

i g/Lelth ¥k F 7)Aol Bt ole) 2w A7} B

MHSE ol Folm Col Sa= VL, We °) goldh

AR A7F B 2dfo|m= d=r} $ o|7] #fshrl= d2= B

V' Lolool itk webd Yol £ Be)

S

2)ago. W, W s
9T g et 8 Zgltk

10 PHoIA A B w5l 7, Be ngol gor] C=
“’ go| AR} wheba ¥ 5 Aekul= B 1 C=3 : 5]t}
11 PHoIA ¥k 3 7]79] Aekul= B : C=3 : 50|, &z}
ZH=B :C=2 50|88 Zu|=B:C=3: 20|t}
13 _
28312
1(1)15(2)4(3)8 2@ 3 (1) 2o E2tA3
21 4 (7D 0.12 (LD 0.052
1 () LAE 38t HRSALL TR T} 2,
4NH,(g)+50,(g) 4NO(g)+6H,0(g)

waba] a=5, b=4, c=60°|t},

(2) 93 Al$H]= NH, : NO=4 : 4=1 : 10|2& NH, 4&9]
T ke sl S o AAEE NO2 9Fmol)L- 450t}
(3) W AlsHl= NH, © 0,=4 : 50]2& 10&9] 0,7} 2% |
58k Hl 227 NH,9| Y(mol)2 8=t}

2 @ g 5 A 230] ABBA,CIBE o]y 33
BRSAS Themt gt

A,+B, — 2A,B(BA.)
mebA Bhg- A A B WRSSEL, B, 18471 A et
O WHES A 3709 B 1702 o]Fo]A] glome

A;BBA,)°It,
@ HHs Eul= A, 1 B,=3 : 1o]th,
®@ Wk A A, B2} 371, B, 24} 2710]12, 98- & A,B(BA,)
BAF 270, B, B2} 1707 EA ek, whebA w9k A 71419 -
A eKmol)& 5 : 30|},

ue 5 ABBA,) 4 27, B, 82} 1717} WA =lma 7}
} o] ZA5k= 713 A,BBA,)IT,

w

o

3 )Ry Bras
uct,

(2) 0.1 M NaOH(ag) 250 mLel+= 0.1 M x0.25 L=
0.025 22] NaOHo] S0} glouz Yo 2 NaOHe| dake
0.025 mol x 40 g/mol=1 go|c}, wepA x=10]c},

o] g3}o] 0.1 M NaOH(ag)& T+ 5=

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

(th NaOH¢] A2 100 g% =2 go|al, 3feHAEE 40

2
100

olm2 NaOH®| %mol)= . 28

— 1
40 g/mol — 0-05E°IEt.
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.02 NHsoll:]'
L, a=20|t} a=3

©. SR BA o AAE B S e st

gzl gmijotolnE @& NH.olet,
L uRg ASE a=3, b=2¢It}
NS RSB A T 40]T, W F AYE AL T

-
& 2o]m WS F BA i AV B4 Sk Ak

-

ZnCl,

+Zn(s)+2HCl(ag) — @ (ag)+Hy(g)

+ 2A1(s)+aHCl(ag) — 2AICl,(aq)+bH,(g)
MM 0| C] A 4= 60ICk = ai= 60ICt = BF220| H At 4= 60ICh,
= b= 30[CH,

7. @& ZnCloltt,
L. at+b=90]c},

. 22 Fmol)9| Zn(s)¥ Al(s)& 474 T3 4
HCl(ag)ell gl BHg-& &AAZE W A== H,of &9

= 1:20]t} 2:3

7. RS A AAe] FRet = ool sk E @2 ZnClolTh
L, A HESA o)A WEE- & CL 3R} 4= 60|22 a=6°]L,
HES- A H 94} 2= 60|22 p=3o|t}, wfebr] a+b=90|t},

©. Zn(s) 155 WA ) /g == Hy® Fmol)e
1Eo]aL, Al(s) 185 RHA1Z ) %= Hyo Fmol)>
L.5&ort, mebA 22 fmoD)2 Zn(s)2 Al(s)S F=7F &
o HCl(ag)oll gl ik 27 v A== Hyo Evle
21 3ot}

F HESAI
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o

w
toh
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Dol Bke-2o] H 9a} 227} 27} H2 p=1o|2ka shd 1t
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3NO,(g)+H,0(g) — 2HNO,(2)+NO(g)

(Lholl A ¥h-gE2] Fe At 427} 20|88 e=20|11, d9} fi= 2
ook sh=t| WhgEolA O U2} 7} 37 ] Qlomg d=f=3
olt}, maba] $HJH 3t} whg-Al2 oh3at At
Fe,0,(s)+3CO0(g) 2Fe(s)+3C0,(g)

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

4 3t U AoAC] X 2

CH,+20, — CO,+2H,0

12

T oA co, 12
CH.(9) 169 = " . (3 22
? 028
Oz(g) 52 O’ 3=
, 38
ug ug %

CH,o] & dashe whg-9] &8} uh-g-4)2 of3ar it
CH,+20, —— CO,+2IL,0

7. CH# 0= 1 @ 29] BH|2 8kg351e] CO,2F H,02 AY4dst
B& CH, 16 g(=18)1 O, 2E9] ¥-g3to] CO, 1&3} H,0
280 A=, O, 350 =t kA §he- & 87]ol= CO,,
H,0, 0,7} Sict,

L, 1h3 Holli= CH, 153} O, 5] gla, ¥k 5o
= CO, 1=, H,0 2&, O, 3&°] 9lomz 78 Ay} Tof 54
] QHmol)& Y7gsiet,
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TR Hmol) 0,9 Fmol) 3

5 3ish S AlofAe] A A

.53
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[&& otH]
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T
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TA]

fu b

ofl= M,CO4(s) 1 g2, o &t oAs
Zol - F %o HClag)
% ‘%%E} HC|(aq)

M,CO4(s) 1 g0| =F HISE 4= Q=S
(WD YA 71&9f M,CO4(s)3 HCl(ag)& WHe-AIZIT
(th M,COs(s)0] B HEE3E 3, FA7] 9 =g MBS 43T,

Y4 CO,9 2| — CO,9| Y(mol)oz Het — Y= EHZLE

M,CO,2| 2mol) At — M,CO, 1 g2 EE| 818tARE At — C, 09
UxfIoZHE Mo| YRLZ AL

-, HCl 1] 93
L. CeF02] gy
=, 25°C. 1713104 714 129] 329

CO,9) Hu|2RE| CO,9| Hmol)& 73t 5, 8}3 ukg-4]9] /|
Grl2 ) M,CO, 1g9] %Hmol)& F5te] M,CO,°| 8kt
B Gopdith

L. M,CO,9] 3}atilero e kel Mo Axjeks 817 9la) C
9L 09| jgo] Hasiet,

©. CO,2| %Kmol)& 7317 9l 25 °C, 1714 714 1%
o] 3} Qolo} Fiet,



o, AAE CO,9 HulE 0]9.5].0:] M,CO, 1g9] %

(mol)& st oz HCI 1&59] Ak AashA] o},
6 318 HIZAOIM2] 24X T

RS- ot ol Akaof @A} = ofof SRR 24-22=8+4
oA z=50]ct, ufhA o ELH|SIo| =0 A4 WhEE 2HJsH
o AT

2C,H,0+50, — 4CO,+4H,0

o] BR&olA Bul= CO, : 0,=4 : 50]2& 1&2] CO,7} 44

> golrt,

=3 1 v 0,9] Fmol)>

7 5i5 U Al0Me] ¢ 2

2A(9) — liB(gHC(g)

oAE
A9 ag 0
g9)xg 4a=
A(gz) IZA) g C(g) a2 5L
h (Lh (ch

A7t 25 BE3510 Bt Cot M=%, A 2 Lot
HrSsto] gl Bet Col 2| o] 5 Lojct,
Fw

(Fh~(Chel 22 25 w go2 UFsHY, 7|Mle| Buldl= (71 : (Eh=2:5
O[ct = h=4
« (LhollM C7} a2 MEEE2 Bl 2(mol)2 4a20|Ck
<Ao| EXtEg 27M, Co EX&dg 8Mo|ztn 5tH (Lh)ol A2
27aM +x+8aMoO|1, (7hHet (Lhel Azko| ZeaZ 27aM +x+8aM
=wO|C},
46 16 2 23 73
@ﬁw @ﬁw ®§w @ﬁw @ﬁw

hell A= A7F B5 vkeato] (ThollA B Cut Z)shz
2 A 2 L7} Rkg3to] A B Co| iy glo] 5 Lo}, s)et
HESAlof| A Al Huju|ol o n @ ukg Hujul= A 1 B :
C=2:b:1cth A7}2L ¥R BoL, C1L7HAA
)31, b+1=50014 b=40]c},

BaEkH)7E A 0 C=27 @ 8o]B& A9} Co] Exjeke 7tzt

27M, 8MoletaL 3HE (7hofl EAfsh= AQ] %fmol)> 27”’M

Eolct, (Lol AAJE C7t aold B2 9Kmol)2 4aEo]il

S5t A9 Ok(mol)ﬁ 2a&0ltt, (LHOM HES- 5 e Ao) oF
M aBolBR aM= ¢ oI

(@) =8 Af(g/mol) x EE Q] Hmol)o|BE (Lol &4

= 229 2 Eli(g)‘_ A 27aM g, B x g, C 8aM go|al, vt

(mol)& —2a=

ol

& 470 S ok oz (el S (el 99
2} webd 27aM +x+8aM =wolil, aM = 81 ojnz
(LhellA] B ReHg)el z=w—35aM=w— g’i’ w= ;“1‘ woltk

8 HME =0t 2 =5

. b & s 1 Mot
U, (el EEge] ake 9 golet,
©. 7D} (LhE Eike 4-8ol0] B 5 0.7 Moltt,

9. b9 9xE= 1.0 g/mLojB& 4
Zrro] Ae(g)

§9 1 Le] Ao

1000 gelct. 1000g x100=180]|2& LErto] 7]
& 180 goliz, o] oKmol)& 15olth, 484 9] Fuj=
1 mol

1LoJER & 5 =1 Mojc},

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

©. heF (Whe =89S Egehd Ful= 1.5 Loja, ==y
9] 9Hmol)> 1E+0.058=1.05%°ct, wahx] 25 8
OB Ll 1.?55%01 —0.7 Mo|c}
9 DME sE9l 25

X022k 10g
8o Ml 239

se sw UM D sssw g

@ X 100 g 10

(Lh Y 1L @: 0.2 ©=50

@) © @) ©
D 1 50 @ 1 100
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® 3 50

T8 he (W 22 Ao 848 wslens 489 (7))
ol =84 Fe] 100 go]ar HAE =7k 10 %ol=z X o A

e 10 gofok, whabA 8o (LhollA Yo Ak 10 golet,
8o (Lhe o] 1Loja & F=7F 0.2 Moj2z Yo o
2zoltt, wep 108
(el "EE 1.0 g/mLO]_i 1L+= 1000 g2+ 2, HAIE

10g
o] =
SRS 1000 g

(mol)2 0 =0.2&0|28 O 500},

x 1000|152 G2 1o]ck,

10 =t 2ESAolMe| U BAlL 2 s

(b vl1¥l%(Mg) 12 g2 0.1 M HCl(ag)ol Y] m% BRS-A|ZIT}
Mg+2HCl — MgClL+H,
() gFAF Z43(CaCO,) 10 g2 0.1 M HCl(ag)oll Yol =5 vhs-
A7}, CaCO,+2HCl — CaCl,+H,0+CO0,

1. (ZPolA Fast 0.1 M HCl(ag)2] #1)= 10 Lo},
L. (WollA 83 0.1 M HCl(ag)] Hu=1 Lot} 2L
e, 2P 71319] akmol)} (7h7} (Lhe] 2.5ufo]c}, sui
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Pt (hellAl dofuk= vhg-2] 3t} uhg-41 thgat et

(7} Mg+ 2HCl — MgCl,+H,

(1} CaCO,+2HCl — CaCl,+H,0+CO,

7. Mg 12 g2 0.5%0°]1, 35} 9k-g-419] A4=H]= Mg
HCl=1 : 20]2& Mg 12 go] B u-23}7] 98t HC1Q] o
(mol)& 1&o|t}, webs] HCI 180 So] 9ledd 0.1 M
HCl(ag) 10 L7} 2 a35}c},

L. CaCO; 10 g2 0.1&0] 1L, 33} RE-A]19] Al4=H|=

CaCO, : HCl=1 : 20122 CaCO, 10 g7} == ¥r-33}17] ¢
gk HC1¢] Hmol) 0.2&0°]c}, mka] HCL 0.280] o1 9l
©°#™ (0.1 M HCl(aq) 2 L7} ZQ35}k},
o, A 71AlE FhelA Hy, (HhelA COyoltt, (ZhellA
L Mgo] 0.5% vhgata® H,7b 0.5% wWAsta, (Wojals
CaCO0,0] 0.1% 8kealez CO,7L 0.1% WAy}, whaba]
A3k 71412 eKmol)> ZH7F (Lh<] 5Hfolct,

Se = %E: 0.001 MO]E}. 0.01M

7. (7H ~(EhellA 249] Fmol)}& 0.1 Mx0.5L+0.1 M
x0.2L+0.1 Mx0.1 L=0.08Z0|c}, &3 80 & Q49
k2 (0.08&0]n 2 Ak (),08 mol X 60 g/mol=4.8 go|t}.
L, 23 golo] Byl 800 mLoal, 84:9] 9k& (0.08E0]|2
008101 0.1 Mozt

c, 23 89 20 mLE #Hstd 0.1 Mx0.02 L=
0.002%2] 847} Sof 9lon
0.002 mol

0.2L

2E5ee

HHE g0 B Sl =0.01 Mo,

12 HHE STt 2 55

[AE ot]
(7} KHCO, 1g< 100 mL %3] Ze}AFo] Wil Bof =91 &
A S AL

2219] 2mol): 0.01 mol

lg
100 g/mol 0.1L
(1)) T ol8510] (7he] 4289 z mLE 500 mL ] Zehaz
o] Y EFAZMA B2 Y 1x10 ° M 4892 vET

81012k 1x10 *Mx0.5L=5x10 "2
29| 21l 0.1 MxV L=5%x10""‘2
V=0.005= xr= o(mL)

(©) (hellA BhE =gHe) U s Zdgic)

[a8 Zn}

- (EhellA] 24 48909 UE: d g/mL

=0.018, 2 5&: =0.1M

. (D2 899] 8 3 0.1 Mol
L. x=100°|t}, »=5

= (Dol BHE Zgolo] BHlE e 1010 %Itk

22 Wrle) 489 200 mLE

7. KHCO,9 38482 1000122 1g2 0.01&0]1L, °ol&

0.01mol
0.1L

100 mLe] #3] ZefAdo Youa 5 5= (M)=

=0.1 MoJt},

. (W) 899 B el 1x10 ° Mo|ug 1 Le] oo

0.0012] §0] o} Q= Aolrh, 4-89l9) Wiesl d g/mL

ojlm& 8o 1 L 1000d go]1, &40 Heke (.1 go|BE

g elel MALE e 1(())0(1)5 g 1010d %ol
L. 500 mL 3] Zekaze] 1310 ° M 4848 vt

E7] YJ8iA= 5x 10 " 22] 80| T aslr}
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1 stshEESAl0IAS] AR 2t

(b CaCO,2] A& 235HAel Y w, goliet,
CaC0,2| Zi2¢
(th) S2% 49 HClag)ol £ e A Set2ao] A 5
JSHAEY w, goI AT
HCl(aq)9| R+ Azt Z2alAZ0| Zl2F
(h) HCl(ag)°l CaCO,Z E ey CO,7t skt
CaCO,(s)+2HCl(ag) — CaCly(aq)+H,0()+CO,(g)
(2h) ko] Shats] By F 47 Zekrao) Age SAstAn

ws gol Tk,
CaCly(aq)e| Zt+ 2 HCl(ag)2| B+ 22t SatAT0| 2t
= 2HlisE CO,7F 25 ik LT 7Pgstd, CO,0 e
(w, +w,—w,) gOICt,
Azt B
h (Lh (ch @h

1. (7hellA CaC0,9] Fmolye 100 otk

L. k3 CaCO,3} A4E CO,2) Bul 2,

T ws > w,+w,°lth wy<w,+w,
32 Wy T Wy

o] Bk-g-9] &5} Wh-g-4)2 of3atk Tt

CaCO3(s)+2HC1(aq) (aq)+H,0(1)+CO,(g)
-1, CaCO0,9] sshalare 1000]22 CaCO0,9 %(mol)S
100 2ol

L. o8} wkg-Ao A AlH]7E CaCO, 0 CO,=1 & 10]H2 Hke
 CaCOu 498 €O, 417} 2,

7 CO7} WA WWiBR deko] fhash H
o, meba] v 5 AR we w, +-w, K 2t

0
o, BhS &



2 35 IS AloAC] X T

w, w, 100wy —w,)
@ 100wy —w,) @ 100w, —1w;) ® w,
100wy —1w,) 100w, +w,—w,)
®© w, ® w,
38} ukg-Alo| 4] Al4=1]7t CaCO, 1 CO,=1 : 1o|m & HhAsh
C0,2] %Hmol) te_}%s_r CaC0,2] oHmol)} 2t
wytw,—w; ako
COZQ—] _E_Z]_%}: 100 ]‘——E CO2"] ""X}- (el
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wy
3 313t IS A0l 24 2
ojAE
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8 :n=4:30|22 n2 60|Ct,
Q © Q ©
O XY XY, ® XY XY
® Y, XY, @ Y, X,Y
® Y, X,

BRg A3 3 7140 et grelo] ARSHEE, Wk
Ao) Hau)is $ap 4w} e
BhG 7 AR o EAISH 1A 4

Atk % 7]

e XY 474, Y, 4712 F

870] $x7} EAJgh, whe 2w} o) Rjuls Ha} e} 2
oUR ue T EASHs BA 522 polekil SHH 8 1 n=4: 3

M n=62°2, Wk & F 6719 LA EA
HhE- & Aol EAske BEE(O)2 XE Z3ehe 394 &
Aoluz2 X, Yo} XY, 5 shfoltt,
B Aol exfel St 7k gonz Aol X, Y o
ks 318k whS-Alo] 2AElA] okert AAEo] XY,Y
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Co} D] iz 4 : 5o|mz Co] e 12wgx g = 10
D] g 12wgx 0 = 20" golrt,

(D~ (EPellAl ¥H83F B] % mol)& znoletin 3 of kg
3 A 4E C2] % ool k2t nol 1 44E Do %
(mol) ynBolet, webd (hell Sof gl Ask BE] Smol)

& 47t n, an, (el B0l 9t A, C, D2 mol)e
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2 nE, ynEoltk

Zhe} (Lhe] Ady <& 7)) Ao 7y, Wen|rt dzz’?
1

olmg B 7|Ae] Sulo] yhulesict, weba (he] Hug
5V,012ka 718 (Lhe] Rl 7V 0)ck, (Lhek (chel A 4l

Al % 7Ale] w0 = ooz o ;= 10 :
=251 14013, (hel 3 V, =15V ok w7

Aol fajul= (Zh : (Wb : (th=5:7 : 15°|c},

Z149] $3)i= 71710 QHmol)e] wlEIshg The Alo] AR,
n+%am : %nJr%nJr%yn nt+yn=5:7:15

kx| x=2, y=40]Jt},

20w
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B Ny e Doy A T Ao A
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= 27 I T Ko g <y T 27 % 47 50 T
5 515 HSAloiAe] o 2
. @S Helt o,
L. 129 H,0,7} Balj=d 159 H,00] A4 J%
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K,=[H0"][OH ]=1.0x10 "
« 20| glato] i o] 2slstrtal 7h sk
[H,0"]=1.0x10‘®’ Mo|t},
0.1 M gato|22 [H,0']=0.1M=1.0x10 ' M
3T 29 ARE 19HA|9] K, Ao dishd

[OH ]=1.0x10""®’ Me]c},
K,=1.0x10 ")x[OH ]=1.0x10 "o|=2&
[OH ]=1.0x10 "M



7, AARe] B sk 0.1 MolE& d4te] [H0' =
1.0x 10" Mo}, by @& 1o},

L. K,=1.0x10 "o]=& [OH ]=1.0x10 " Molc}, u
2h ©-2 130]ct,

=, 0.1 M 4] 5= 104 H3]H 0.01 Me] Hof H,0" 9
2 5E=1.0x10 ° Mo] §22 ©L 127} ©r},

0.1 M=

5 8% pH
@2 @4 ®6
@ 10 ® 12

20| o] Y= 10 L 5:4949]
=1.0x10 *Mo|=Z OH ¢] & &=

4kek HEENaOH) 4 g2
0.1 mol
10L

1.0x 10 * Molt},

25 “CollA &9] o]28} 44= K, =[H,07][OH ]=1.0x10""
olHg H,0"9 & == 1.0x10 * MoJt}, wjehx 489
o] pH+= 120|t},

= 5Ee

6 48| pH

(&2 2hd [L,0']1=0.1M=1.0x10 ' M = pl=1
(7D 25°CollA 0.1 M g4k} 0.1 M $418F UEE S8Hs =
u) s} [OH ]=0.1M=1.0x10"'M

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

(th 778 7h9 F =8-S 717 10812 Tﬁ]‘:}
0.1 M @At —0.01 M ZAk [H,0']=1.0x10 * M = pH=
0.1 M M5 LHEE £8% — 0.01 M A5 LIEE 489
[OH 1=1.0x10*M, [H,0"]=1.0x10 M = pH=12
(Th) T4 (Dol F gl 27k 10082 FAT),
0.1 M €At—0.001 M EAL[H,07]=1.0x10 M = pH=3
0.1 M $45} LIEE £29% — (0.001 M $A8} LIES S804
[OH 1=1.0x10 *M, [H,0']=1.0x10 " M = pH=11

(4 2] 72 g9 pH Eo} 2},

ulps] ot oS LIEE =88
(o)) Q=1 ©=1
(Lh ©=2 12
(ch 3 ®@=11
7. @=0°[t}, <O
L. ©<@oltt,

. O+O=0+@°|t} O+0>0+6

Zh 0.1 M ¢4ke] [H,0']=0.1 M=1.0x10 ' Mo|=&
pH=1(@)e]t}.
h 0.1 M 4418} YEF $=849] [OH ]=1.0x10 'M

oli, 25 °ColA K,=[H,07][OH ]=1.0x10 "o|m&
[H,0"]=1.0x10"" Me|c}, webr] pH=13(©)o]c}.

(1h 0.1 M $4kS 10412 F3|9 0.01 Mo] H2& [H,0']=
1.0x10~* Mo|c}, wbr] pH=2(©)7} Hrt.

(1)) 0.1 M 418 UEE 48918 1082 &3]3 0.01 Mo]
g2 [OH ]=1.0x10 *M, [H,0']=1.0x10 " Me]c},
wtebx] pH=120]c},

(th 0.1 M g4k 10012 F3]3 0.001 Me] HE & [H,0']
=1.0x10"° Mo}, webs pH=30]c},
(th 0.1 M 44kt HEE =8908 100812 &3]H 0.001 M
o] =& [OH ]=1.0x10 *M, [H,0']=1.0x10 " Mo]
t}. wfgb] pH=11(@)°|c}.
L. (et (helA ©@=2, @=11°128 ©<@°]t},

7. helA O=1, ©=130]2& @< Oe]|t},
o, 7h~(helA O=1, O=13, ©=2, @=11°|2&

O+0>0O+@°|th
2| FH S5 p
Atdo| ZaiEict &7 |4o] ZsHizct.
e 54 71
[H,0']1>[OH ]  [H,0']=[OH ] [H;0']<[OH ]
pH

1 2 3 4 5 6 7 8 9 10 11 12 13 14

25 =
- 7% oz act
EHMSE 8% ot o
Sl i
co ot
Alx o Hi%E NI
A, erh LS 27} Al ur) Ao, s

AR fol 1~ 288 Belmel f #e

Z& 571A|oltt, 47|

o

o

rr

ZF49] pHE 70|t} 25 ‘ColA pH+pOH=140]22
’“4 pOH+= 70t}

7. pH7F #8522 [H,0 " 1= AR, wfebA] pH7F 2
2 FEgo] ek R R [H0 7} A,
c. dEzey?l §4E G710NA H24E "k webA pH
7} 7RG 2 A7) BR0l Hlo]7] AT g0l vRE owy
o, Sl Al A A FH2A S wEE 47hx]oleh,

olN .r

8 +8%o|[H,0"] [OH ] pHe| A

S0f| 50t H 'S Lis=ch = Ofi|LISA At

HCl(g)+H,0() — H;0"(aq)+Cl (aq)

7. 899 pHE 20|,
L 80 OH 9] & 5 1.0 10 “Moldh o
., 289of 9o} 548 o ol 42890] pHE A At

T, EOO) o4 0] & 7L (.01 Mo|EE =8o0] pHE 2
olct,
L, 58o0] f24 0] 171 (0,01 Mo|z, 25 °CoflA &9 o]
8} A5 K,=1.0x10 0|22 25 °Col4] OH 9] & 5=
L1.0x10 *Meojt},

C, gdo) A5t =45 o] Ho|H 8] 4 o]
=L} 2715 R R 428-010] pH: ZlolAT}

79



=<3

3= 24 572~ 159%
1® 26 3@ 4O® 5@ 66
76 8® 9@ WD N 120

1 849l [H,0"] [OH ]

[OH]=10"x[H,07]
= 10°x [H,0" F=1x10""
> @ (Lh (ch
[H,07] : [OH] 1:10° 1:1 10°: 1
25 ‘ColM 29| 0123 M4(K )= [H,0 J[OH ]=1x10 “olct.

a1, (W) $Aeldh
L. (the] pHE= 5.00]t} 6.0
©, [OH J= (7)) : (ch= 10* : 1]t} 10°:1

71, (WellA [H, 0T ]=[0H ]=1x10"" Mo|=&Z (Wh= FA4
oct,

L, (ThellA [H,0']=1x10 °M, [OH ]=1x10 *M
o|B& (th)e] pH= 6.00]ct.
. (7Polld [H,0']=1x10 *M, [OH |=1x10 °Mo]x
(thollA [H,0"1=1x10 °M, [OH ]=1x10 Pojm=
[OH = (7 : () =107 : 10]c},

2 EEAHE-23| A Y|

H'g Lis=Ct » 22IAH S 22| A

(7h NaXY
H,0 NaCN
HXY NaOH
HCN NaOHo|M OH 0] HXYZ=g H*

7. HXY = BIAHE - 28] Alo|t),
L. (7D A=A RHE= 0] of T},
=, NaXYo|A X¢ Y= 5 S8 4 7Egi)

4 HXYE H' S ypons nelags. 22 Aof,

L. P H00022 34 Bajolct, uteh (Pt Wt =l
E7}0o] opel,

£, X9 Y 22t 71wk 21kt 7ol 849 AAE A9

gloms 25 1< B

3 29 x= 0|3}

[H,0°]=1.0x10 "M

HCl(aq)
H0(1) 10 mL
90 mL NaOH(aq) pH=3
pH=7 pH=10
h (L (ch)

[H:>O+]:l.0><1071M [H«i()+]:1-0><107:;M

80 HEushy

71, (7PelA [H;0"]=[OH ot}
L, (olld [OH 1=1.0x10 * Mt}
(he} (the 2% 23t =82 pH=50]|c}, pH=4

.H

0, ) g FAoln 2 [HO |=[OH ]=1.0x10 "Molt},
L. (WhellA pH7F 100152 [H,0]=1.0x 10 " Molc}, &2
o]} A=K )= 1.0x10 Mo]=& [OH = 1.0x10 ‘M
olc},

o, (7he} (thE 2% B3k g alo) Ruj7} 100 mL
olmz (7he} (ho} EjF g B Hrl () g0l B
o) L vfolnt, Teln® (ho} (hE w ERE 4ol

pH= (o)) 4=8-949] pHETH 19HE 2 40]0h,

4 29| X= 0|23}
22| XI5 0|23t #H32 71 H30|ct
2H,0(/) == H,0" (aq)+OH (aq)
K,=1.0x10"

#4:5t 20| HS0fM [H,0"]=[OH ]=1.0x10 " Molct,

1, 59 AFE o] 23} B2 54 Boll =EE 4= Qlrt

L. 25 °C9] 453t Jofl A [H,0 1= 1.0x 10" Mot}

©, 25°CY 53 BolA H0™ Y sEE H09 HExth
EELR

1. B9 A5 o3 sl A slol=2%E o] (H;0 )t
A} o] (O )& A2 BEgsto] thi] & 248 AT &
Ueme Fo] AR of2sh= 7he Hhgolth, web Fof g
ol23} ik 54 WYl =g 4 qlrh
L, 25°Cold K,=1.0x10 "o]at, :5:3F Zofl A [H,0 ]9}
[OH &= Az gomg % 1,0x10 " MeoJoh,

v, B AFF olesie e AL g & EAlAT
doluprR 25 °Co =3 EojlA H,09] 5=7F H,0' 9 5
o} E A

=2| XIS o2&t

+8H (7h (L) (=)
pH 440 8&71d 10E714
21|(mL) 200 100 500
[H,0° M) 1.0x10°" 1.0x10°° 1.0x10°"

. @74 g 27bjolet,
[OH |
L, (Whellx + =1000]t,
SRR Iet e
£, 489 & H,0" 9| GFmol}e (7} (he] 10%aHel.
7. pHZ 780 2% 714 g0l n 2 A7) g oe ()
S} (e 27HAjelet.



L. Kzu:[H30+] [OHi]O]»U_E’ (L})Oﬂ/‘i [OH ] -

[H,0"]
1.0x10 °M
10x10 SM — L00°IE
. g & H,0' 9 %Fmol)S (7H7F 2.0x10°

mol, (Th7}5.0x 10 " molol= =, H,O" 2] eKmol)<
(the] 4 x10° Hjo]c},

“H7t

6 E9| 0|23} Al

2=(°C) K,
0 0.11x10""
20 0.68X107" 2RI HOFESE K7t
u S7tict
25 1.00 X 10 - 245t 20| pHE 25
40 2.92x10°" 7t =042 Fotxict
60 9.61x10° "

T, £t 29] pHE 20 °CollA17F 60 °Cof| A Ec} At}
L. [H, 0" 25 °Col A7} 40 °CoflA Kot Ao}, =it
. 70 °ColA K, = 9.61x 10 "o} =},

o, B9] ey} UolAsz K 7} Zolmg &adt 2o] pH
L onyl oz AR} wehy 22455 2o pH: 20 °Co
K71 60 “CoflAf ek Aok,
r. B 2uv} Eolasg K, 7} AXBE 70 “ColA K, =
9.61x10 "“¥r} =ch,

L K E9E [HO =
ol A7} 40 *Cof| A rct &,

ANEZ [H,07]= 25 °C

7 8%l [H,0"], pH

-, 2=1.0x10 *o|c},

L. 589 Zo] A5k H,0" 2] %Fmol)2 1.0 x 10~ * mol
o]}, 1.0x10 *mol

c, 58S o Yof =89 Rul5 1000 mLE WEH 58
o] pHE 3o]t},

7, pH=20]82 =g} [H0" = 1.0x10~* Mo| Hr}, ut

2h HCl(ag)?) & 5= x=1.0x 10 “(M)o|c},

C, 52 o Yol 8o a5 1000 mLE W

108} HoIAEE =8N 9] pH= 3ot}
L8 B rr 10X 10 2 Molx Rujz}

0.1 Lojng g0 Zo] Zxst= H,0 9 (mol)e

1.0x 10 ° molo]c},

Fgoe

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

H,0" 2] 2{mol)=1.0x10*x0.1=1.0x 10 *(mol)

= +8d%  gm(L) pH [0 J(M) [OH J(M)
(hH  HCl(aq) 0.1 2 1.0x10°* 1.0x10° "
(Lh NaOH(aq) 10 13 1.0x10°" 1.0x10°"

H,0"9] 2(mol)=1.0x 10" x10=1.0% 10" "“*(mol)

% [H,0"]=1.0x10 > Me]c},
(WPl B0 9= [OH = 1.0x10 ® MeJe}, 1.0x10 'M
T, g0 So] 9 H,07 2] %Kmol)& (ZH7F (Lhe] 10%H)
ot} 10°uH

A

rlr

. (7})«1 pH=20]22 (7he] E¢f 9&= [H0 = 1.0
10~ * MoJt},
L, (o] pH=130]22 (el E¢] %= [H,0'|=
1.0x10 M, [OH &= 1.0x 10" MoJc},
©, golof £of gl= H,0 " 2] %F(mol) tha-a} 2t
(7H 1.0x10 *Mx0.1L=1.0x10 *mol
() 1.0x10 *Mx10L=1.0x10"*mol
ke HyO™ 9] 9Hmol)2 (7H7} (1he) 10%ufe]ct,

9 4800 Mxat pH

0.1
1o =0-01
_ ) a
[[S?)J] =1x10"0l4  aM NaOH(aq) 10 M HCl(@a)
S 7 20 mL 10 mL
[H,0"]=1x10"Mo|z,
[OH ]=1x10 ' Mo|=
2 ¢=0.10|c}, @b (Lh

7.a=0.2°1t} o=0.1

(7he] pH
- ey pr 8T .
.
=, (Dol B2 gof 100 mL2 v HClag)ol [op |
=1x10"0]c}, (&H ]] —1x10°

L. (7he] pHE= 13, (Lhe] pH= 2002 gj gg —6.50]c}

S, (ZPellA [H O ]=1x10 “Mo]x, [OH |=
107 Mo]u& ¢=0.19]c},

o, (WPo] B2 Po] 100 mLE Y= HCl(ag)2 & 5=
0.001 MoJt}, kA [H,0']1=[Cl ]=1%x10"°* Mo|x
[OH ]=1x10 " Mo|=& [[Cl ]] =1x10%]c},
10 +842|[H,0'], [OH ]
H eIy
13 22 [H0 M) [OH (M)
; =M Alag) 1.0x107" 1.0x107"
Blag) 1.0x107* 1.0x10 "
Ak
2 Clag) 1.0x1077 1.0x10"

% A@) B  Clag)

1. Alag)®] BTB 8948 1~2:¢ Holme|v febilo v
i,

L. [OH I= B(ag)°l Alag)] 10"Hjo]c}, 10”
. 8o £A5= H,0' Y %Fmol)& Blag)e] Clag)
SHfjo]Th, 107H
e} oA

81



7. Alag)E 7174082 o] =80 BTB §H& 1~2%=
Yo a|H o o 72 w3}

L. Aag)? [OH = 1.0x10 ' Mo]i, B(ag)9
[OH = 1.0x 10" Me]t}, wbaf [OH %= Blag)o] Alag)

1
9| 1om o]},
©. Blag)?] [H,0"]=1.0x10""Me]i, Clag)?] [H,0"]=
1.0%10 " Molch, % 4-gole] %7} Zomz 4-80f o
FA3= H,0™" 9] 9Hmol) Blag)ol Clag)] 10°8o]c},

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

= “h (Lh (ch
g0l 02M 02M 05M
HA(aq) H:B(aq) HC(aq)
50 mL 150 mL 20 mL
[H,07] 0.2M 0.4M 0.5M
H,0"o| & 0.01 mol 0.06 mol 0.01 mol

7. pHZF 7K 2 312 (chelet. ¢
v [OH J& (B} 7bg ek,

. fgolo) Zasts H,07 9 9F(mol) (7H7} (thEch
r}, (D=t (EH7H 2t

L. [HO0= > (> heli K &= 443tz [OH =
B> (> (eholct.

7, (7hE [H,011=0.2 M, (Lh= [H,01]=0.4 M,
(Ch= [H,071=0.5 Mo]2& pHE (7h > (WP > (The]t},
o, g0 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=
he} (Th7t 2t

12 22| ¢ 22e| pH

T, FF50] B0l 9= [H,0'1=1.0x10 7 MO]E},
L, [H,0 "= A7} ghakgz o] 28jo|ct, 100
©, [OH = A7} sl Al A 2] 1000HH01E}.

1 "
1000

o, 2540 pHE 70|BE 2840 So] 9= [H,0']9}
[OH J:= 2% 1.0x 10" Mo},
. ﬂﬂ% ehgRE pHYL 23k 2B [H0' s

el | [ el

©, AWMl skt AAIR L pHYE 39 #ten g [H,0']
< OP-r%l A7gAIS] 100081015z, [OH ™ |= sk Al A9

1000 sholet.

et sid

=3 161%
(1) 3t @1:1 (3) Eofatct (4 H', OH™
(5) H(aq)+OH (aq) H,0(!) = @ 33HY
(8) B3 9) BZE 8 (0 = () =

=1 1625

My 01 @ 0.01 mol, © 0.08 mol
OL.
2 18%x6.02x 10*'7H

Q_xl “(mol)
4‘“’"4 21)(L)
HCl(aq)®¥] & 5%=M)*x HCl(ag)®] F#(L)=0.05Mx0.2L
=0.01 mole]x, OH 9] 9K(mol)=KOH(aq)% & %=
(M) KOH(ag)®] #5](L)=0.3M x 0.3 L=0.09 mol°]c},
H" 2] eKmol) 0.01 mol, OH ™ ¢] ot(monz 0.09 molo|=
Z 0].29] 9F(mol)o] 2+ 2] H' o] §HA| Hkg-Eo|c} Z3} vt
Lo H" :OH :H,0=1:1:1o|2& —5].2“ uho o]
] Hmol) ¥ Eo] APHct, wheh AHE =] Fmol)>
0.01 molelck, wakd OH™ 0.01 molo] %3} ¥k-3-of Zois)
3, 0.08 molo] W=r},

1 & s=M)= ol H' 9] %¥(mol)=

2 H'9] %Kmol)=0.05Mx0.2L=0.01 molo|=& H"
o] £2=Cl 9] 4=0.01x6.02x10%=6.02x 10*(7)o]c}.
2R HClag)l E01 Sz A4 o2 4= 12.04 X 107
oltt.

OH 9] ¢fmol)=0.3M x0.3L=0.09 molo|2=2 K9] 4=
=0H 9] #=9X6.02x 1()21(7H)q— aeu2 KOH(ag)ol
Eo] gl AA) o] & 4= 18X 6.02 x 10”7},

%3} Hkgoq H' :OH 1 H,0=1:1: 10|28 A% &9
9Fmol)& 0.01 molo|1, %3} Hkof Holalr] ok K ' o] 2=
L9x6.02x10°7h0)aL, Cl 2] 4= 6.02 x 10°'7Ho|c}, 23}
§Eg o dob Qs OH 9] 42 8% 6.02x 107 7fe]e. et
A Z3H 89 Sofl ZAISh= A 02 4= 18 %6.02 % 10774
oJtt.

#% IhE‘L 2 163% ~164%
O 10 20 3x 40O 50 60O

O 10 20 30 4x 5x 60O

® 10 2x 30 40 5x 60O

0O 10 20 30 4x 50 60O 70
O 10 20 3x 40O 50 60 7x



O SsatE3S0| 2 2
1 &3 89 [0 S0 9l gol2e] F7: H' % Na' 27}
Aolet,
3 889 T So] 9= Na' %8 6Nojeiw o v, £
89 To] S0 9= Na” 4= 45N, H' 4% 0.5No|ck,

0 Z3tH20| 24X 2y
2 &4 (Zholl Eof 9l= HY Amol) (0.0004x—0.02y)
molo]iZ, A* 2Kmol)< 0.0002x mole]iZ, Na* o(mol)
0.02y°]c},
3 x=200y°]c},
b 89 Dol Belo] EAHE o] £o] & EHlE H
A* :Na'=3:2:19]ch
5 & 5w g0 ofmol)e] o R(L)R e glolt,
2o (LhollA H' ] &(mol)}& 0.0004x—0.03y=0.05y(mol)

: 1
0.05ymol

olnz H'ol & s 73l ~
] AET=E T 10D

© =330 2= 2

40NoIe,
4 NaOH(ag) 5 mL, KOH(ag) 5 mLE A2 A7t &
2-gole] w9l i A ole 4t 0
5 34 4 ol% 371% KOH(ag) 5 mLE o 4o uj &3
golo] ei9) 39j5 14 o] 47} Qgeln 2 KOH(ag) 5 mL
of ghe)] 33 o] 4 2N oI, WA 0L 4= 10N o],

=2Nojt},

O =stb20| U= 23

3 HCl(ag) V mLe| ¥o] & NaOH(ag)9] F17} 2V mL
0|22 NaOH(ag) V mLoji=Na* N, OH™ No] A},
4 HCl(ag) V mLo| NaOH(ag) V mLZ 7|5t &3+ &4
oA H' 4N¥} OH  No| ¥kgst 9] 49 glof ZAsh=
H" = 3N, Na" 4= Nojt}, w2bA HCl(ag) V mLo]
NaOH(ag) V mLE 4715t &3t golol A Na' =0} H' 4:¢)
Hl=1 : 30]ch

6 =3 goo) o Fag A o2 =4l (HCl(ag) V mL
o] NaOH(ag) V mLE 71st &% &) : (HCl(ag) V mL

| NaOH(ag) 2V mL& 7Rt &8 o= "1 57 =
3120t}

7 HCl(ag) V mLo| NaOH(aq) 2V mL2} KOH(aq)
2V mLE 7Iet &3} §lof| EAsl= Fol =H|7} 11 29]
o2 53 8ol o= Na' 2N K’ 4No] A3t ufeta]
o] &3t gdlo= OH™ 2No] Jo} glon=a 7|4 =8N

oJtt.

A} (oA NaOH(ag) 10 mL, 20 mLY o Z3}
Hk-Sof Hojsh= H' 4=2] Walefo] olof 3lg x=2(0]t},
7 KOH(ag) 5 mLol £¢] = OH 4=5 Nojt},

1%

100 E71d8 (L) @71 (o) B (21 &b 2@

3 50 mL 4L, C 510

1 het (hel §eli OH o glonz goio] ajye
710]aL, (Pl golol= H' 3 OH o] w% 53} uhga}
of 9Ix] grom gole] ahge FAolm, (Ehe] gl HY
o] gloBz golo] b Aol

1T v O

2 3RS W o2 HESAHE o2 Alo] Bol o
FEOR Yt H' ol e A7} ol w0l 3508

i OH o] 1112 wgs}o] HO()E we weo) 33t
HEgAolet,

3 0.1 M HCl(ag) 100 mLE A3 S3sst= o dast
0.2 M NaOH(aq)®] F35 r2tal o1d, 53} vhe2] oF« &
Ale o3 2t

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

4 . H'YOH & @4 1: 19 Eu|2 uksslict, upeta]
H" 0.1 molo] £ 9= Ak gl OH™ 0.05molo] £ 9
L o714 goS 7kshd & 0.05 mole] A%, H' 0.05mol
o] WhgSkA] Al H=tt,

L. H" 0.05 mole] ¥Hg5}#] ¢kl Fomz 53t gojo] oy
2 Abdoltt,

o, 3

=% 8Ye eds] F2HA1717] 948 OH™ 0.05 mol& H
3]

5 Z3 A4 AL 0, M,V ,=n,M,V 0tk (7hollAl
1x0.01x100=2%0.02 X x0|B& x=250]1, (L})ollA]
2x0.3x200=1Xyx300012& y=0.40]c}, wztx rxy
=100]c},

2

22 165% ~168%

1® 2@ 36 4@® 56 60

70 86 90 M N® 120
BE 140 1B 166
1 s5tu80| o2 =8
Cl 38 012
. HOy-Cm oz 0| 9o I3t ueS
Na': 7&# 02 Na' H,0 e—= =Vl Ml el Co=
o s sim e Zolct

-4
oo o

c
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H"7} NaOH(ag)2] OH ™ ©] Z3} wh-g3te] HO(1)& Aygetct,
T, TR 0] Wkl Fefsia] ¢k o]2o& Na', Cl-
2%Folch
L, T galo] eyl 2t S35l vk & HY o] EAjsinz
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NaOH(ag)mL) 25 20 15 10
HYE 2 Xt 2N 4N 6N 6N
S5 8 (Chet EhollA] Md= 2 2xt
£7t 2282 (ChHet (2holA zhzt
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10 mL=1x0.1 M x50 mLe]|2& CH,COOH(aq)] & =
+ 0.5 Mojt},
L, ARESE 420 E9 9l CH,COOHS] %(mol)2 0.5 M
% 0.01 L=0.005 molo|t}, CH,COOHS] EA}=Fo] 600 =&
CH,COOH 0.005 mol¢] Agr2 0.005 mol X 60 g/mol=
0.3 golm, AFg3E 429] H2ke 1 g/mL x 10 mL=10 g°|
t}, wjzbs CH,COOH Q] (%) th3ak At
CH,COOHS I 0.3g
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A FEHES o2 AE 2 Bx} 4= CoF D7 ek,

1. 93] NaOH(aq)oll HCl(ag)& 71514 W-831=
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9|4 NaOH(ag) 5 mLE 938 o vHgat H' 4=k Na ' =
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4 B(s) w g& Yol vhgo] 4E=NS o 48] Bof Sl
ofoleo B mojmz A} B2 3:29] F)4H] & whgahe
2 7} 0]29] ARkl AT B =2:30]|11, a, b= 3 o]5}
o] A}grol g =2, h=3o|t},
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15No|B&E y—2xr=17Nolt}, &, (th) I+ F 5=8-lof Eof
9= Ct 4= y—3x—12No|a, C'(ag) 100 mLol| o] 9l
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7. NH,NO;o| gafi=HA o] 27k« ==z NH,NO,;9| &
o whe-& elR e Ag F4ols F wholt)
L. NH,"ol|A] He] Akl +1, N9| Alskp= —30]c},

£, 09] Al g A —22 gong 4kl

2 5t 250l SsHolk st Fa A

u
[e]

. CaCl,9| &= ¢ whgol). 22

L. CaCl, 1 g% U F%=2 705.6 J/goltt.

o, (el 37F& CaCl, 2 g2 o] ol ko|w golo] Hu
LrE 33 °Clr} Yot} &ofzict

L. CaCl, 5gol %ol gald ul FUT B Q=cxmx
At=4.27/(g-°C)x (100+5) g x (33—25) °C=3528 Jo|t},

oo 3";)2? —705.6 J/zolt}.

7. CaClel §35 F golo] 227} olglons
CaCl,o] §3h el hgolrt
©. (helH 37h2 CaCl, 28 B Hof Solwl 83 98] o
UofLpy] o] WEHEE Folo] A3 LEL 33°Cuirt o
Ak,

wheba] CaCl, 1 g9 =93t €



w, w, t, t,
100 g 100 g 20°C 25°C
N=1w,—w, At=t,—t,
®2.1 @ 4.2 ® 21 @ 42 ® 4200

Ao defk Q=cxXm X At=4,2 %200 X (25—20)
o3t a=gollo] AL AR Q=4.2 kJolct,

=3k golo]
=4200(J)°lct. meka|

. O Bt ] whgole,

=

(W9 A2 ‘it AR JEE 8o’ o] vkSo| HF
sttt
c. (the &4 vEs9] dlojtt
T, &3 AR WS- Wk Wkgol 1, Fa) Ao wk-gah u) &
&9] Akl QollA] (+)FoR IR Abe] a4 o 2-9] AF

St 1004 002 SR (hi St 419 vl
(B At @719] F8h wgoln (1)e) o2 Gkt 4
AVS} LFE R Z2g.000] ukS-0. M A}
. 815} o] ol ) 79I AL WETAL F9lolA &
s, WA Qo] GO NES-S F9lolH S E4s

ER Il

ful

fr e n
11101' E’dv
fr

o]o

B A5 LEES0| Baol WAt Fet Akt

(7h 7to] Al FHF4 amlLE Y1 255 2435198y
¢, °Coirt. o| 22k g mL x1g/mL=ag

W) 7hel dAol NaOH(s) 4 g& go] 2% =9l L
NaOH(ag)] 31 2%=5 Z4skIEY ¢, *Colrt,

S0Ko| 22k (a1 4) g, 2 Bis: (£,—1,) °C

(th %1 A2 o)A NaOH(aq)e] Bl%E b ]/(g-°C)E %L
NaOH(s) 4 go] 4319 uj W&3t P2 o]-8-sto] NaOH(s)
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