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1. Explain the following items: (20%, 4% each)
(@) Phase rule  (b) Chemical potential (c) Critical point (d) Arrhenius equation
(e) Steady-state treatment.

2. The latent heat of fusion of water at 0 °C is 6025 J mol™ and the molar heat capacities (Cp,m)
of water and ice are 75.3 and 37.3 J K> mol™, respectively. The C, values can be taken to be
independent of temperature. Calculate the AH value for the freezing of 1 mol of supercooled
water at -10.0 °C.  (10%)

3. At what temperature and pressure will H, be in a corresponding state with CH,4 at 500.0 K 2.00
bar pressure? Given T¢=33.2 K for Hy, 190.6 K for CH,4; Pc=13.0 bar for H,, 46.0 bar for CH,.
(10%)

4. Two moles of oxygen gas, which can be regarded as ideal with Cp = 29.4 J K™* mol™
(independent of temperature), are maintained at 273K in a volume of 11.35 dm®. Suppose that
the gas is reversibly compressed to half of its volume at constant temperature (273K).

(@) What is the change in U?  (b) What is the final pressure? (c) How much work is done on
the system? (d) How much heat flows out of the system? (e) What is the change in H?
(10%)

5. At 25°C 1 mol of ideal gas is compressed isothermally from 10 to 1 dm®. Calculate AU, AH,

AS, AA, and AG. (10%)

6. (a) Derive the Clausius-Clapeyron equation InZz = vaplt (i — i). (5%)
P; R T, T,

(b) Calculate the heat of vaporization of water at 373.15 K and 101.325 kPa. The vapor
pressure of water is 3.17 kPa at 298.15 K. (5%)

7. An equilibrium constant Kc is increased by a factor of 3 when the temperature is raised from
25.0 °C to 40.0 °C. Calculate the standard enthalpy change. (10%)

8. (a) Derive the van’t Hoff’s equation for osmotic pressure = = cRT. (5%)
(b) Calculate the osmotic pressure developed if 6.00 g of urea, (NH,),CO, is dissolved in 1.00
dm? of solution at 27°C.  (5%)

9. (a) Derive the half-life of a first-order reaction is t;,, = 1%2 (5%)

(b) The isotope *°Sr emits radiation by a first-order process and has a half-life of 28.1 years. If
1ng of *°Sr is absorbed by human at birth, how much of this isotope remains after 50 years?
(5%)



