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1. Explain the following items:
(a) Boyle’s law  (4%)
(b) The van der Waals equation of state  (4%)
(c) Boyle temperature (4%)
(d) Efficiency of a reversible Carnot engine (4%)
(e) The colligative properties (4%)

2. An ideal gas at 298.15 K and 1 bar is expanded in a reversible adiabatic process to a final

pressure of 1/2 bar. Calculate g per mol, w per mole, and AU. (assume: CV=§R, Cp=gR) (10%)

3. One mole of an ideal gas is compressed isothermally and reversibly at 100 °C from a pressure

of 2 bar to 10 bar. Calculate (a) ¢, (b) w, (c) AH, (d) AS, and (e) AG of this process. (10%)

. . . a AG AH NG
4. (a) Derive the Gibbs-Helmholtz equation [E (7)] P="73 from (?)P =—=AS. (5%)
(b) Derive the van’t Hoff equation dclinfp = — A;Ifo from Gibbs-Helmholtz equation. (5%)

5. The boiling point of hexane at 101.325 kPa is 341.9 K. What is the boiling point at 100 kPa?
(Given: The vapor pressure of hexane at 322.8 K is 53.32 kPa.) (5%)

6. (a) Determine the amount and composition (in percentage) of 1500
each phase in a Cu-40% Ni alloy at 1300 °C and 1250 °C.
(5%)

1400 |-

1300

(b) Determine the degree of freedom of a Cu-40% Ni alloy at
1300 °C and 1250°C. (5%)
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Temperature (°C)

1100
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100 Cu 20 40 60 80 Ni

Weight percent nickel
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7. (a) Derive the second-order equation of A+B—Z. The initial concentrations of A and B are both
a0. (5%)
(b) Derive the second-order equation of A+B—Z. The initial concentrations of A and B are ag

and by, respectively. (10%)

8. A reaction has a rate constant of k&= 1.77 x 10"® dm? mol! s™! at 25 °C and an activation energy
of 2000 J mol™'.
(a) What order is the reaction? (Explain why) (5%)
(b) What is the value of the rate constant at 100 °C? (5%)

9. (a) Derive the half-life of a first-order reaction is t1,, = 1n72 (5%)

(b) The half-life of ®°Co is 1.9 x 10° days. What is the rate constant for the decay process? (5%)
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