LibreTextsm

11.17: The Origin of KE = 3/2 RT

The Kinetic Molecular Theory of Gases

A gas consists of a collection of molecules in continuous random motion with varying speed.

The individual gas molecules are extremely small when compared with the volume of the container they occupy.

The molecules move in straight lines until they collide with each other or the walls of the container.

The molecules do not interact with each other or the walls of the container except during these collisions.

The laws of classical physics can be used to analyze the motion of the gas molecules and to calculate the bulk properties of the gas.

The basic features of the kinetic molecular theory (KMT) are illustrated in the figure below.
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When the KMT is used to calculate the pressure of a gas the following expression results
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where n is the number of moles of gas, M is the molar mass of the gas, v2 is the average of the velocity squared, and V is the
volume of the container.

The ideal gas law summarizes the behavior of gases with respect to the macroscopic variables of temperature, pressure, volume and
moles of gas.
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A comparison of equations (1) and (2), that is, a comparison between the results of a theoretical analysis using the KMT and the
actual experimental behavior of gases reveals that
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Thus, the proportionality of the average molecular kinetic energy to the absolute temperature is a conclusion drawn by comparing a
theoretical expression with an empirical equation which summarizes macroscopic gas facts.

The resulting equation, (3), provides an interpretation of temperature in terms of molecular motion.
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