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1. (30 /.30 points)
UTFTOMWIZEZ RS, [EREHITIR =8314]JK Tmol™t & 9% . Answer the following
questions. The gas constant is R = 8.314 ] K™ mol ™.

(1.1)

(1.2)

ZEF2.00mol % & T 5,298 K T1.00bar (ZHD ZDRDEFRT A (GBEKIE) 2, (1) %%
IR AR &> C, (i) pex = 0 (ZxF 9 DEREIE AT WEE (HHBEER) (2L - C, (i) W
BRI K o> T2 BEOBFE L R DBROR DT h v =21k, SAROx > b e —%&
b, ZOHFHO= b a B —2 b &5 L. The system consists of 2.00 mol nitrogen gas
(assumed to behave as an ideal gas). Initially, the system is at 298 K and 1.00 bar. Calculate the
entropy change of the system, the entropy change of the surroundings, and the total entropy change
for each process, when nitrogen gas is allowed to expand from its initial volume to 2-fold under the
following processes: (i) an isothermal reversible expansion, (ii) an isothermal irreversible expansion

against pey = 0 (free expansion), and (iii) an adiabatic reversible expansion.

1.00 dm® DA 7 X > (RIK) (2 BIETIN, —ERE T 100 kPa 75 10,000 kPa & THY .
LEE, FTAZXNF =KL ENF T A= Ea RO L. A7 2 DENVE
BB LIOEEBEIL, THETH 114 gmol B LW 0.703 gem™3 & 9% ./ Calculate the
change in the Gibbs energy and the change in the molar Gibbs energy when the pressure applied to
1.00 dm*® of liquid octane is increased from 100 kPa to 10,000 kPa at constant temperature. Here,
assume that the molecular weight and mass density of liquid octane are 114 gmol™! and 0.703

3

g cm™”, respectively.

2. (20 =720 points)
LT ORIZE 272 ZWh. / Answer the following questions.

2.1)

MWE A & BIZIRIETHD. 22T, 80gD A L40gD B ZIRA LIZHA, BONHRIE
DEEZRD L. 2k, ZOMMICETS A BLV B OMSE/ALEEIZLEALTH
20cm® mol !B L V60 cm® mol P CH 5. £/, AB L OB OF/NVEEIZZINZI50 gmol™?
FELUV20gmol™* TH 5. Pure substances A and B are liquids. When 80 g of Aand 40 g of B
are mixed, determine the density of the resulting solution. The partial molar volumes of A and B at
this composition are 20 cm® mol™! and 60 cm3 mol~1, respectively. The molar masses of A and B

are 50 gmol™! and 20 g mol™?, respectively.

(2.2) 25 gDIbEW) C 2.0 kgDIAE D ICRfRE S B2 & 2 A, I D OBEFE AT 02 KK T L7z,

L C OE/NVERZRD L. 22T, WD OREFEMIT 280 K, BERE A T ERIT 4.0
Kkgmol ' Td 5. ,When 25g of compound C is dissolved in 2.0 kg of solvent D, the freezing
point of solvent D decreases by 0.2 K. Determine the molar mass of compound C. Here, freezing
point of solvent D is 280 K, and its freezing-point constant is 4.0 K kg mol™1.



