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gih ({ } What is the minimum number of components necessary before four phases can be
in mutual equilibrium in a system? (1) 2, (2) 3, (3) 4, (4) the system doesn’t exist. (5
57)

2. ( ) The mechanism of a composite reaction consists of a fast pre-equilibrium step with

forward activation energy 27 ki/mol and reverse activation energy 35 kJ/mol,
followed by an elementary step with forward activation energy 15 ki/mol. What is
the overall activation energy of the composite reaction? (1) + 7kJ/mol, (2) - 7 kI/mol,
(3) + 47 ki/mol, (4) - 3 ki/mol, (5) + 3 ki/mol {5 77)
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1. The table below contains the concentrations and rates for the reactionY +7 = X,
(a) What is the form of rate law v= d[X]/dt for this reaction (rate constant Kr)?

( } (5 77);
(b) Please calculate the rate constant Kr. ( ) (5 47)
Experiment No. | [Y] (M) (Z] (M) | Rate (M/s)
1 101 0.1 4.0x10°
2 0.2 0.1 1.6x10™
3 0.1 0.2 8.0x107
4 0.3 0.4 1.4x1072

2. Below is a phase diagram of mixture of A and B at different temperatures. Please answer
the following questions:
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1. The standard enthalpy for propene hydrogenation (C3Hg+H,> CsHg) is (-)124kl/mol; the
standard enthalpy for propane combustion (C3Hg+50,2>3C0,+4H,0) is (-)2220ki/mol; and
the standard enthalpy for H,O formation (Ha+ 1/20,2>H,0) is (-)286 kJ/mol. Calculate the
standard enthalpy of combustion of propene (CsHg+ 9/20,>3C0,+3H,0). (10 43)

2. Two moles of perfect gas expands adiabatically (no heat exchange) from 50 cm® to 500 cm?
as its temperature decreased from 130°C to 25°C. What is the total change of internal
energy? (Heat capacity C, =2.5R, R=ideal gas constant) (10 47)

3. Five moles of perfect gas Ar expands at 20°C from 10 dm?® to 30 dm> reversibly. Calculate
the work done by the system. (10 43)

4. A container of volume of 250cm? is divided into two compartments of equal size. In the
left compartment there is argon at 100kPa and 0°C; in the right compartment there is
neon at the same temperature and pressure. Calculate (a) the Gibbs energy of mixing and
(b) the entropy of mixing when the partition is removed. Both are perfect gases. (20 47)

Ar Ne Ar+Ne
Vi V2 V=V1+V2= 250cm?
P=100kPa | P= 100kPa i
T=0C T=0C
V1=\2

5. The rate constant of a reaction is 2.25 x 107 dm?/mol-s at 29°C, and the rate constant is
4,01 x 107 dm>/mol-s at 37°C. Evaluate the Arrhenius parameters (A and E,) of the
reaction. (20 47)



