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4.8 Statistics for Molecular Speeds

Expected values for several quantities can be calculated from the Maxwell-Boltzmann probability density function. The required
definite integrals are tabulated in Appendix D.

The most probable speed, v,,,, is the speed at which the Maxwell-Boltzmann equation takes on its maximum value. At this speed,
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The mean-square speed, v2 or <v2> , is the expected value of the velocity squared (g (v) = v* ):
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and the root mean-square speed, v,,; , is
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Figure 6 shows the velocity distribution 300 K for nitrogen molecules at 300 K.
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Figure 6. The Maxwell-Boltzmann distribution function for N, at 300K.

Solution
Finally, let us find the variance of the velocity; that is, the expected value of (v— (v)) 2,

variance (v) = o2

https://chem.libretexts.org/@go/page/151991



https://libretexts.org/
https://creativecommons.org/licenses/by-sa/4.0/
https://chem.libretexts.org/@go/page/151991?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Thermodynamics_and_Chemical_Equilibrium_(Ellgen)/04%3A_The_Distribution_of_Gas_Velocities/4.08%3A_Statistics_for_Molecular_Speeds

LibreTextsw

For N, at 300K, we calculate:

Variance (v) = 02 =40.23 x 10 3 ms™?
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