Focus 2: The First Law
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Question - Calculate W 4

Consider the adiabatic, reversible expansion of 0.020 mol Ar,
initially at 25°C, from 0.50dm’ to 1.00dm’. The molar heat
capacity of argon at constant volume is 12.47JK 'mol™, so
¢ = 1.501.

AU =w_, =CAT ={(0.020mol) x (12.47] K" mol )} X (-110K) = -27]

U 50dm3 1/1.501
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Adiabatic vs isothermal changes

Isotherm, p< 1/V
Adiabat, p < 1/W

pressure declines more steeply for an adiabat
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N The steeper pressure drop during an adiabatic expansion

compared to an isothermal expansion is primarily due to the
A& temperature drop that occurs in the adiabatic process.



Value of y

For a monatomic perfect g4ds,
C — 3 R value comes directly from the kinetic theory of gases and
V.

»1T1 2 the equipartition theorem in statistical mechanics
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For a monatomic perfect gas,
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