41521 Z0|

NS0 Fe’ro| 4o A%E KMnO,2f &2
(0.02 mol)/1000 ml X 23 ml = 0.00046 mol

Fe’* 5 mol2 KMnQ, 1 moIJ_f HE 522 X7|0| &X|St= Fe?*
o| &f2 sl HIEAI o 2HE §5 X 0.00046 mol = 0.0023 mol

(et 27|10 ZXSts Ferro| sk=
(0.0023 mol/25 ml) X (1000 ml/1L) = 0.092 M Fe?*

Fe3*OlA 100 % FZt=l Fe2+o| AL At5tE 9|610] KMnO,
A0 mIZ} HQIIEE O S4E AHASHH
0.021 mol/1000 ml X 40 ml = 0.00084 mol KMnQO,

0 I Fe?+o| B4t 38t HIS A O B HE
0.00084 mol X 5 = 2+

[Cr2tA 7|0 & (0.0042 — 00023) mol = 0.0019 mol2| Fe3*7}
EMoIReH 1 sk
(0.0019 mol/25 ml) X (1000 ml/1 L) = 0.076 M Fe3*



5.146H = 0|

P =1 atm X exp(-9.8m/s2X29g/molX5km/8,31441J/mol<K
X278.15KX1kg/1000gX1000m/1km)

= exp(-0.6144) atm

[Cr2fA P = 0.5410 atm



5.156% Z0|: WRYAl QRIS AR 2HT U

(@) EXE T2 7P Eott

of At 2|0 CHE =42 SHO0| T = jle FUl=
of Bl =A=0| MZo| EXZ ols% + Sle FO|d| s SotH
O] HiXl FI| Vo2t 2l

[OF

| ol ELXIO|| CHBH O| Z+ (4/3)(2r)3 = (4/3)m8r8 = (32/3)mr3
|D 2, iR £I)= V., = (1/2)(32/3)r = (16/3)Tr3

O

(b) XAt 1 molof Lot HiA| RO = NpVe, = (16/3)N,rr?
O| 4f= van der Waals & El| 2F A0 A bgfof S| &otCt.
= b=N,V,, = (16/3)N,Tr3

2IXF 1 mol2| 21| &= (4/3)TIN,rR = b/4



5.157 & Z0|

O|S7IME 7Hde o] &2
P = nRT/V = 5mol X 0.082 atm<L/mol+K X 300 K/1.92 L
= 64 atm

SO 2 T JEf FHAM S 7PEE el &rH 2 ofgier 0] 7
I

o =V/n=192L/(5 mol)=0.384 L/mol

P=RT/(V,, -b)—alV 32
= 0.082atm-L/mol*KX300K/(0.384-0.0371)L/mol
— 4. 17atmL?/mol?/(0.384L/mol)?
= 24.6/0.3469 atm — 28.28 atm
=42.63 atm

2t QA #2282 (64-42,63)/42.63 X 100 % = 50.13 %

St
=



5.158 H = 0|

= (3RT/M)0>

3RT/U,* = 3X8.31441)/mol*KX293.15K/(493m/s)?
= 0.0300849 kg/mol
= 30.085 g/mol

||m

Ui
M

20| =22F2 14.01 g/mol, M2 =222 16 g/mol 0| B 2

1
O°| 222 30.01 g/mol0| &l EI

[Tk =M OIAM 2510t A=t 7[H= NO (2 at=t 2 2)7t 2l L



5.159 H Z0|
(@) T = 25 9C = 298.15 K
Ump = (ZRT/M)OS
= (2X8.31441J)/mol*KX298.15K/28.02X10-3kg/mol)?-°
=420.643 m/s

U, = (BRT/M)%5 = 515.181 m/s O| 2.2
Ump < Urms

(b) Ty = 300 KOj| A{ U,,,,, = 500 m/s
T,00 Al Upyp = 1000 mis 2] Z=710] FO1 K S

Ump2/Ump1 = (T2/T1)0'5 =2 OlEE
T, = 4T, = 1200 K



6.127 ¥ Z0|

(@) H,O 500 g = 500 g/(1.008X2+16)g/mol

500g/18.016g/mol = 27.753 mol

Ca0 27.753 mol0| 23t [ 100 %2| 82 7} s}
& X

O
HtS 2 27.753 mol X (-65.2kJ/mol) = -1809.5 kI

CaO 27.753 mol = 27.753 mol X (40.08+34)g/mol
= 205594 g 0|2 2 HIZEO| Md =2l CaOq
HE S= 0 1809.5 k) = 1.2J/g+°C X 2055.94g X (T - 25°C)

T = 250C + 1809.5X103/(1.2X2055.94) 0C = 758.44 °C
(b) AHO(EFS) = AHO [Ca(OH),] - AHY; [CaO] - AHY, [H,O]

-65.2 kJ/mol = AH%[Ca(OH),] + 635 6 kd/mol + 285.8 kJ/mol
2t A AHO [Ca(OH),] = -986.6 kJ/mol



6.130 H = 0|

(@ GH, + O, > CO, + H,O
CO, 1419 g = 1.419g/(12.01 + 16X2) g/mol = 0.03224 mol
H,O 0.29 g = 0.29 g/(2X1.008 + 16) g/mol = 0.01611 mol

MMHESH A CO,2 f H,O02| =H|= 0.03224:0.01611 = 2:1
et Ql2gls g 2ol A CHIt &

g2 M CHe| HEd S A= 222 CHell
F

O| f AA HEZAI2 2C.H, + 150, > 12C0O, + 6H,0 0| |,
CeHg 04198 g = 04196 g/(12.01X6+1. 008X6)g/mol

= 0.005372 mol O| B £
HE: AAEE2 2X(-17.55 kJ)/0.005372 mol = -6533.9 ki/mol &

C(EH) + 0)g) > COg) e M)
(AH®, = -393.5 kdJ/mol)
Hag) + 1/20,(9) > H00) e @)
(AH®, = -285.8 kJ/mol)
2CcHe(g) + 150,(g) > 12CO,(g) + 6H,0(l) ------------ (3)

(AH%; = -3266.9 kJ/mol)

6X(1) + 3X(2) -0.5X(3)2 Sl orelf BFSA 2| 2E Hhs AL S

23 4 9t
6C(59) + 3H2(9) 2 CgHe(9)

[Th2F A AHO[CsH] = 6X(-393.5) + 3X(-285.8) + 0.5X6533.9 kJ/mol
= 48.55 kJ/mol



6.133 H Z0|
NaCl(s) > Na* + CI- U = 788 kJ/mol

Na*(g) + Cl(g) > Na*(aq) + Cl(aq)
AH(==3}) = AH(Ed}|) — U = (4 - 788) kJ/mol = -784 kJ/mol

NaCl(s) 2 Na*(aq) + Cl(aq) @ = - (1)
(AH(Z9}|) = 4.0 kd/mol)

KISl 83| 2= THol7| ?[ot0 ==t E0| ERotCt.

Nalo| 4L £3}¥92 -5.1-686 kd/mol =-691.1 kd/mol
KCIo| BZ =3}¥€ 2 17.2 - 699 kd/mol = -681.8 kJ/mol
Na*(g) + I'(g) = Na*(aq) + I'(aq)  ----------- (2)
(AH(==3}), = -691.1 kJ/mol)

K*(g) + ClI(g) 2 K*(aq) + Cl-(aq)  ----------- (3)

(AH(2=3}), = -681.8 kJ/mol)

HessO| E1A10]| o|d|

(1)-(2)-(3): -K+(g) -1-(g9) = -K+(aq) - I-(aq)

AH = AH(Z79}) + AH(—,—§}) + AH(==2}), = 588.9 kJ/mol
[2fA KIQ| £=3tE & -AH = -588.9 kJ/mol

3o 2 KIo 831¥S AH(R ) = (632 -588.9) kJ/mol
= 43.1 kJ/mol



6.134 H = 0|

dW = -PdV > Wz—deV
=3 IPHOM = _§ PdV

—deV deV deV deV
:O—PB(VC—VB)—O—PA(VA—VD)
=—2atm-L+latm- L

=—latm-L =-101.325J

20| JEfot™

=—§PdV =0

Of Z|OfOF ot X|2H, 2|2t £0] 00| Ot ZtE K28 = A W= oJEf
27t Ol BE2g7t &It



