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B. The kinetic model

The Maxwell-Boltzmann distribution of speeds: an expression for the distribution of the kinetic 
energy;

𝑓 𝑣 = 𝐾𝑒−𝜖/𝑘𝑇

where K is a constant of proportionality. The kinetic energy is
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B. The kinetic model

Determine the constants Kx, Ky and Kz

To determine the constant Kx, note that a molecule must have a velocity component somewhere in 

the range –<vx<, so integration over the full range of possible values of vx must be a total 

probability of 1:  
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The expressions for f(vy) and f(vz) are analogous.
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B. The kinetic model

Write a preliminary expression for f(vx) f(vy) f(vz) dvx dvy dvz.

The probability that a molecule has a velocity in the range vx to vx+dvx, vy to vy+dvy, vz to vz+dvz is
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B. The kinetic model

Calculate the probability that a molecule has a speed in the range v to v+dv
. think three velocity components
. three coordinate velocity space
. think the volume of a spherical shell of radius r and thickness dr. That volume is 4r2dr. For velocity 
space (analogous to that volume) 4v2dr.

If probability is written for f(v)dv
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B. The kinetic model

and f(v) itself, after minor rearrangements , is

Because R=NAk, m/k = mNA/R=M/R

Maxwell-Boltzmann distribution (KMT)
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