Thermodynamic Analysis of Gas Expansion

https://gemini.google.com/app/3a79ff107237c5cb

Response: When the valve is opened, the ideal gas expands spontaneously from container A into
the evacuated container B (free expansion at constant temperature).

1. Entropy Change (AS):

o As the gas expands into a larger volume (V; > V), the number of accessible
microstates increases.

o Using the equation AS = nR1n (T‘;i) since Vy > V;, AS > 0.

N

o Therefore, entropy increases.

2. Gibbs Free Energy Change (AG):

o The expansion is spontaneous, so the change in Gibbs free energy for a spontaneous
process at constant temperature and pressure/volume constraints is negative (AG < 0

)-

o Mathematically, AG = AH — TAS. For an ideal gas undergoing isothermal
expansion, AH = 0, giving AG = —TAS < 0.

o Alternatively, AG = nRT In (%—). Since the final pressure decreases (Py < F;),
AG < 0.

o Therefore, Gibbs free energy decreases.
Matching these results to the options:
e Entropy: increase
¢ Gibbs free energy: decrease

Correct Answer: (3)
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