A = J 1 R Z 77 3.4 4. The vapor pressure of pure liquid A at 330 K is 79.7 kPa and that of pure
L = It ;H— ;}i j‘ + 109 ¥ $)§2 E‘ -:l-:iﬁ' :}D ‘I’i""%— ﬂit‘ liquid B is 53.0 kPa. These two compounds form ideal liquid and gaseous

mixtures. Consider the equilibrium composition of a mixture in which the
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= iy 4. 3 3520 £ TR R AT BRALIRLE mole fraction of A in the vapor is 0.380. Calculate the total pressure of the
’iﬁ - gﬁ M 3E At ,E‘%i RAR vapor and the composition of the liquid mixture. (12%)
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5. The equilibrium constant for the reaction:

EAEFR: 2 CsHe(g) CoHa(g) + CaHs(g)
1AM 678 > 3£ 100 5 - is found to fit the expression:
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InK=A+B/T+C/T

between 300 K and 600 K, with 4 = —1.04, B = -1088 K, and C = 151000
K2. Calculate the standard reaction enthalpy and standard reaction entropy at

380 K. (16%)

1. The constant-pressure heat capacity of a sample of a perfect gas was found to
vary with temperature according to the expression:

Cp/(J K1) =20.38 +0.5016 (T/K)

Calculate g, w, AU, and AH when the temperature is raised from 9°C to 90°C. :
6. The gas-phase reaction
a) at constant pressure. (8%
(b) " (S(y") H(g) + L(g) — 2 HI(g)
t tant : : .
(b) at constant volume.  (8%) is second order. Its rate constant at 400°C is 2.34x107 dm® mol™' 57!, and its

activation energy is 150 kJ mol . Calculate, at 390°C, the frequency factor

2 When the state of 2.25 moles of perfect gas molecules, for which Cym =3 R, A, the enthalpy of activation ATH, the entropy of activation A™S, and the

is changed at constant pressure 5.00 atm from 150°C to 25°C, and then is Gibbs energy of activation ATG. (18%)
changed at constant temperature 25°C from 5.00 atm to 1.00 atm.
(a) Calculate the AS (for the system and the surroundings). Take the

surroundings in a room at a temperature of 25°C. (10%)

(b) Calculate the g and w.  (10%)

3. The molar volume of a certain solid is 161.0 cm® mol™ at 1.00 atm and
350.75 K, its melting temperature. The molar volume of the liquid at this
temperature and pressure is 163.3 cm® mol™. At 100 atm the melting
temperature changes to 351.26 K.

(a) Calculate the enthalpy and entropy of fusion of the solid.  (12%)

(b) Calculate the Gibbs energy of fusion of the solid at 351.26 K.  (6%)



