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1. Nitrogen gas is maintained at 152 Kpa in a 2.00-dm” vessel at 298.15 K. If its molar mass is
28.0134 g/mol calculate:
The amount of N, present.
The number of molecules present.
The root-mean-square speed of the molecules.

The average translational kinetic energy of each molecule.
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The total translational kinetic energy in the system. (15%)

2. Two moles of oxygen gas, which can be regarded as ideal with Cp = 29.4 JK'mol’
(independent of temperature), are maintained at 273 K in a volume of 11.35 dm®. Suppose that
the gas is heated reversibly to 373 K at constant volume:

a. How much work is done on the system ?

b. What is the increase in internal energy, /AU ?

c. How much heat was added to the system ?

d. What is the final value of PV ?

e. What is the increase in enthalpy, /AAH ? (15%)

3. Two moles of water at 50°C are placed in a refrigerator which is maintained at 5°C. Taking the
capacity of water at 75.3 JK™'mol™ and independent of temperature, calculate the entropy
change for the cooling of the water to 5°C. Also calculate the entropy change in the refrigerator,

and the net entropy change. (20%)

4. In the binary system, prove that the vapor contains relatively more of the more volatile
component than does the liquid that is in equilibrium with it. (Hint: assumed ideal gas and ideal

solution) (15%)

5. Consider the consecutive of first order irreversible reactions
A — B (rate constant k1)
B — C (rate constant k2)
The initial concentration of A is [A]o. Neither B nor C is present initially.
(a) Derive the expressions for the variations of [A], [B] and [C] with time.
(b) At what time does the concentration of B reach a maximum ? (20%)

6. Calculate E° for the process Cu’ + ¢ — Cu
Making use of the following E° values:
(I)Cu*"+e - Cu"  E;°=0.153V |
(II)Cu**+2¢ > Cu E,°=0337V (15%)



