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3t 2t0l NaOH2t H.E BHECH. (10x4=403)
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2Na(s) + 2H20() — 2NaOH(aq) + Hz(g)  AH = -368 kJ
(Z=9I: 2mol 2| NaJt BtS6tAS M AHE LIEH)
2 2F =g AN,

Z|E 2 LOILXE OS2 =Ml 2stol &

__ 5009  _
Na 5.00 g = 755 = 0217 mol

39.9 kJ
(b) 220l 2F =J| S0 BRS FYS?
e _ 50.0¢ _
88 50.0 0 = BT 508 + 16.00) g mel 27 Mol
0°C ¢82 2F =0|)| A5l et g2
= 2.77 mol x 6.02 kJ/mol
=16.7 kJ
16.7 kJ




(c) ZHMBIH At2tE H JIHS &7

(a)0ll A NaSl mold= 0.217 mol.
MetAl 2Has Ho2l g = = 0.217 mol/2 x 2.016 g/mol = 0.219 g

0.219 g

(d) 21Z 2829 ZEHES 418 J/g°C 21 &t AT 2x=? (FY, &
A JlHlE ARS)
ZZ s829 2 = (5.00 + 50.0 + 50.0 - 0.219) g = 104.8 g
982 2F =00 €2 €% =399 kJ - 16.7 kJ = 23.2 kJ
q=ATxCxm
AT =q/ (Cx m) =23.2 kJ / (4.18 J/g°C x 104.8 g) = 53.0 °C
M2td 23 2% & 53.0 °C.
53.0 °C
3. E-ZE2ES(CH.CHCH0H) 9 2 JIXl X40| CHE 899 B)|gs

ZH5I0 45 °COIN TS NS E AACH
Xreo (B2 228) S| (torr)

0 74.0
0.15 77.3
0.37 80.2
0.54 81.6
0.69 80.6
0.83 78.2
1.00 71.9

(a) 45 °COIA ==8t 29 BI)|&2?

71.9 torr

(b) 45 °COIN =8 Z2®BE9 BJ|g2?

Pt = XzzwmeP’zzme + X =P’=

= 0.400 x 74.0 torr + 0.600 x 71.9 torr = 72.7 torr
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(a) %4 =0l =Mat
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289 & mol == &0 Q0?7

II=MRT
- AT
M= %7

0.3950 stm

- - -2
= 0.08206Zatm,/(molK) < (273157 200)& ~ 1-642 X 1077 mol/L

=, 1.000 L 2% £0 EMsls 822 & mol 4& 1.642 x 107 mol.

1.642 x 1072 mol

(b) ™

1o

B2 &9 MgClel 2% WEEES 200

DH 820/ MgCla n mol, NaCl m mol 2 0|20 H UCHH

MgClz (aq) — Mg (aq) + 2CI™(aq)
NaCl (aq) — Na'(aq) + Cl (aq)

ez
8o 20| 2HO| mol &=

3n +2m = 1.642 x 1072

IH 282 =0 MgCl. It w g QAT+ &+ NaCl 2 (0.500 - w) g =
T 8tCt

n mol = wg

(24.31 + 2 X 35.45 ) g/mol

(0.500 —w)g
(22.99 + 35.45 ) g,/mol

m mol =

0.500 —w
22.99 + 3545

w

— -2
243112 <3545 = 1642 x 10

3n +2m = 3 x

+2x

0.03151 w + 0.01711 - 0.08422 w = 0.01642
metd w = 0.25
= MgClz Jt 0.25 g EM

Metd 22 MES = 0.25 g/ 0.500 g x 100 % = 50 %

50 %




(c) ¢ 30 EYE & A= HEHZAS ol (HZd= k2 HA)

[$,]

. =8 MOIA &St A (HO2) 2
2l

ot 215t AlZHl @& He0:2 =55 ZTALGHRUCE In[H202] = =kt + In[H202]0 E£= In[H202] = —kt

2H:0 2H,0() + O
202 (aq) = 2800) + Oula) (d) SEA% kS| S 7 (HAT EA)

AH,O,
%5 (Rate) = - = —3.00 — -4 -
(Rate) = -—7; k=-0181 = - 2200 _ g5 10 5
A2t (sec) [Hz0.] (mol/L)
0 1.00
120 0.91
300 0.78
600 0.59
1200 0.37
1800 0.22
2400 013 k= 833x10*s™
3000 0.082
3600 0.050 (e) Ol Bt=29| prAJE & Xx0101?

(a) Cts2l 2120 In[Ha0p] 3tW 1/[H:0.] 2tE H&GIH Hol 81 =01

X 2= X A0 In[H:0:] O A2, 1/[H0z] T A2t @2 EAlsrey  ([He02lo/2) = ~ktie + In[H0zlo

In(1/2) = —ktyz2

2k,
tiz = In(1/2)/(=K) = 0.693/k = 0.693/(8.33 x 107* s7') = 832 s
A2t (sec) [H2021 (mol/L) In[H20-] 1/[H202]
0 1.00 0.00 1.00
120 0.91 -0.094 1.1
300 0.78 -0.25 1.3
600 0.59 -0.53 1.7
1200 0.37 -0.99 2.7
1800 0.22 -1.51 45 tip =832 s
2400 0.13 -2.04 7.7
3000 0.082 -2.50 12.2
3600 0.050 -3.00 20.0 6. 0{® BFS A+ B —> C+ D 0Ol OHet &43 XIS 50.0 kJ/mol OICH
Ol BH20I CHEHY ZOHE ALR5H0] ABSIHEL STALIF 250 x 10° H
SII5IRACH RSE (frequency factor)2 S0 Al ®F 35101 giCtn &t
004, o ZUHARAIC) EASH UK YOHIJW (2ZE 37 °CE JIE)
0.5 u k = Ag /AT
1.0 .
- k;:i = o(Ealcat — E®) / AT _ 5 50 4 103
o -15 i |
z
£
20 . —F (cat) + B,  ky
= In(T)
-25
3.0 - Keat
Ea(cat) = Ea — RT x In( A )
1
0 %00 1000 1500 2000 2500 3000 3500 4000 = 50.0 kJ/mol - 8.314 J/(mol*K) x (278 + 37)K x In(2.50 x 10%
time (sec) = 50.0 kJ/mol = 20.2 kJ/mol
= 29.8 kJ/mol
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29.8 kJ/mol




7. 25°C OlM C+S Ht29| By ALE K = 1.10 OICH
2HOCI(g) = H,0(g) + CLO(g)

10.0 L 8210 1.00 mol HOCI(g) € STt 2l 102 & (t = 10 min)
of W S StACH. 2 £ 10 B = (t = 20 min) O 2XD| I8 2
Ig gez 0. 2l UM TOAl 10 & £ (t= 30 min) 0l & &
g GIACH HOCI, H:0 2 ClO o s&2 BaE LiftleE Jd=g 1d
22X

(@) t =0 min OlA HOCI, H:O 2 ClO o s&&=?

[HOCI] = 0.100 M, [H0] =0 M, [C0]=0M

(b) t =10 min WA HOCI, H:O & Cl.O o s&&?

2HOCI(g) = H,0(g) + CLO(g)

initial 0.100 M 0 0
eq 0.100 —-2x X X
2
K110 BONCLO] 2
[HOCI) (0.100—2x)
X _J110=1.05
0.100-2x
x=0.105-2.10x

x=0.0339(3.39x107)

G|

[HOCI] = 0.100 - 2 x 0.0339 = 0.032 M
[H20] = 0.0339 M

[Cl,0] = 0.0339 M

[HOCI] = 0.032 M, [H20] = 0.0339 M, [CI,0] = 0.0339 M

(c) t = 20 min OIA HOCI, H:O & ClO 2 s&= (8719 21

2 g0l B)?

gre

[HOCI] = 0.064 M, [H20] = 0.0678 M, [C20] = 0.0678 M

(d) t = 30 min OIA HOCI, H20 & Cl0 & =sE&=?

2HOCI(g) 2 H,0(g) + CLO(g)

initial  0.064 M 0.0678 M 0.0678 M
0.0678 < 0.0678

Q= 0.0642

=11=K

Ol10] BEN ==, MetA 8o 0150 8iCh.

(BH 20l SitotA2Lt glsalol ol I EXte 9 220Z Le
Chatelier 2 B Zl0|l I28 20| 28t BEOISS giCt)

[HOCI] = 0.064 M, [H20] = 0.0678 M, [Cl2O] = 0.0678 M

(e) t = 0 minOlA t = 40 min A2t S
JeHZ A0 LIEHLHOI g,

ot HOCI, H:0 2 ClO o s

o
L]
o
0o

iH;0,1, [CL.O]

Hoc)

Concemttration (M)
o
&
_m

Time (min)

8. [+82 H&(equilibrium)e o2 JIXl HSEO0ICH. 11 HAYE9 0I150
oE AHeIX EII0A et Met.
® A state of balance among a set of beliefs.

Reflective equilibrium

® When a chemical reaction proceeds at the same rate as its reverse
reaction, with no change in the amount of each compound.

Chemical equilibrium

® When internal processes of a system cause no overall change in
temperature or pressure.

Thermodynamic equilibrium

® When the sum of the forces and moments on each particle of a
system is zero.

Mechanical equilibrium

® When internal processes change gradually from one equilibrium state
to the next.

Quasistatic equilibrium

2|

(Physical
Chemical equilibrium, Mechanical equilibrium, Quasistatic equilibrium
(Mathematics) Mathematical equilibrium

(Biological Science) Punctuated equilibrium

(Economics) Economic equilibrium, Static equilibrium
General equilibrium, Patterson equilibrium

(Game theory) Nash equilibrium

(Ethics) Reflective equilibrium

Science) Thermodynamic equilibrium, Dynamic equilibrium,

(economics),
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&0l OtAIESH (CHsCOOH) 32.00 g2 &&8t 22 20l 20l =ACH
Ol 012 = 0l & &0IA OLHIEY (CHCOOH) & EEIZ H0ot U=
ELI 31.00 g OIACL. O SAel pHE HAE0 X (Ke = 1.8 x

00 g ©
o 0@

o
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(a) O 20 A OLMIENS dH2|HEEe LOteldt?

[CH, COOH), — [CH, COOH]
[CH,COOH),

€q

x 100 %

= Mo My 100 % = =099 100 % = 3.13 %
myg 32.00¢g

3.13 %

(b) OIHIE&S HE sTE= 20HIDN? (OLHIEA 32.00 g O =%AS O OF
HES S&)

HE s£8 Y M Ooletn &t

CH,COOH(aq) = H'(aq) + CH,COO<(aq)

initial Y M 0 .
eq Y-x)M M ey
+ . 5 ,
K, <18x10° < HTNCACOO]_ x*  x
[CH,COOH] Y—x Y
SR x=[CH,CO0 =Y x 20 o]z
32.00
2 2 )
K, =18x10" L3 _Y/32.000

Y
Y =1.8x10"x32.00° =1.8x10~"

[CHsCOOH]o = 1.8 x 102 M

[CHsCOOH]o = 1.8 x 102 M

(c) W&o 0I2 & U9 pHE?
o 100 _ 2 100 _ 4
[H'l=x=Yx 3500 = 18X 107 x 555 = 5.6 x 107 M

pH = -log[H*] = -log(5.6 x 107 = 3.25

pH = 3.25

10. TS 2 HHS0A LewisS &tk FI|8 FEotet.

o ®

°

Hgly(s) +2I'(aq) < Hgl,*(aq)

Fe¥'(aq) + 6H,0(1) = Fe(H,0)¢*"(aq)

CN(aq) + HyO(l) = HCN(aq) + OH(aq)

Lewis acid, base ? Lewis acid, base ?
a| Fe* acid H20 base
b| CN base H20 acid
c| Hglz acid I~ base

1. 220 O Ky a2 tsH 20
2% (°C) Kw
0 1.14 x 107°
25 1.00 x 107"
35 2.09 x 107"
40 2,92 x 107
50 5.47 x 107"

(a) £ XAl Ol23t= g prSeIdt, &E g8l

&9
H,0() = H'(ag) + OH(aq)
Ky = [H'1[OH']
S2ZJ St et B80l FE3SEBLZE 0ls,

£) g#

metd &g gs.

g saws

(b) 50°CHIN =4 89| pH= 0D
SHHUNAM [H]=[OH]= x

Kw = 5.47 x 107 = x?
x=[H1=234x10"M
-log(2.34 x 107) = 6.631

pH = -log[H'] =

pH = 6.631

- 0idl JHXl &8 -

AlSl Xt = 26.98 amu

Nael |Xt& = 22.99 amu
Hel &Xtg = 1.008 amu
02 JX& = 16.00 amu
AZ9 =32 (AHws) = 6.02 kJ/mol

Mg2 AXtE = 24.31 amu
Clel Xt = 35.45 amu

Ot JIE229| 4 (Avogadro's number), Na= 6.022x10?/mol

R (1M 4&=) = 0.08206 Leatm/(molsK) = 8.314 J/(mol*K)




