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IDEAL GAS AND IDEAL-GAS STATE 

The equation PV = RT is now understood to define an ideal gas and to represent 

a model  of behavior more or less approximating the behavior of real gases. It is 

called the ideal gas  law, but is in fact valid only for pressures approaching zero 

and temperatures approaching  infinity. 

The internal energy of a real gas depends on both pressure and temperature. 

Pressure  dependence results from intermolecular forces. If such forces did not 

exist, no energy would  be required to alter intermolecular distances, and no 

energy would be required to bring about  pressure and volume changes in a gas 

at constant temperature. Thus, in the absence of intermolecular  forces, internal 

energy would depend on temperature only. 

Two equations are fundamental to this state, namely the “ideal-gas law” and an 

expression showing that internal energy depends on temperature alone: 

 

The superscript ig denotes properties for the ideal-gas state. 
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Because both Uig and CV
ig for the ideal-gas state are functions of temperature 

only, ΔUig for the ideal-gas state is always given by Eq. (3.13b), regardless of 

the kind of process causing the change. 
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