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What is the change in molar entropy of Argon in the following process? (10%)
1 Ar (30°C, 1 bar) — 1 Ar (-150°C, 20 bar)

If the atmosphere has a temperature of 15°C independent of altitude, the pressure at sea level is 1.0 bar,
what are the composition and pressure at a height of 3 km? (Assuming that air is 21% Oz and 79% N2)
20%)
Two moles of Nz (assuming that it is an ideal gas) expands from 8 to 1 bar at 300 K. Calculate w (1) for a
reversible expansion, and (2) for an expansion against a constant external pressure of 1 bar.
(20%)
Derive the equation for the molar entropy of isothermal expansion of a van der Waals gas. (10%)

_ RT _a

V-b V2
Nag + 3Hae — 2NHzg
(1) What is the value of the standard Gibbs energy for the above reaction at 300°C? (5%)
(2) When the above reaction is divided by 2, what is the value of the equilibrium constant and the

standard reaction Gibbs energy? (8%)
(3 ) When the above reaction is reversed, what is the value of the equilibrium constant and the standard

reaction Gibbs energy? (7%)
The enthalpy of fusion at 0°C is 6.00 kJ-mol"'. What is the value of the freezing point constant of water?

(10%)
Derive an expression for the expansion coefficient of a perfect gas. (10%)




