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Maxwell-Boltzmann Velocity Distribution

M-B Equation gives distribution of molecules in terms of:

• Speed/Velocity, and

• Energy

One-dimensional Velocity Distribution in the x-direction: [ 1Dv-x ]
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Mathematics Solutions:



Maxwell-Boltzmann Distribution

3D Velocity Distribution:   [ 3Dv ],

So:

Let:
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Cartesian Coordinates:
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Re-shape box into sphere of same volume with radius  v.

V = (4/3)  v3 with        v2 = vx
2 + vy

2 + vz
2

dv = dvx dvy dvz = 4  v2 dv
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Maxwell-Boltzmann Speed Distribution
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3D Maxwell-Boltzmann Speed Distribution



Velocity Values from M-B Distribution

• vrms = root mean square velocity

• vavg = average velocity

• vmp = most probable velocity
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Example: Evaluate the values of vrms by use of M-B Distribution!
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Mathematics Solutions:
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Evaluate the vavg by use of M-B Distribution!

– The root-mean square speed :

– The average speed:

– The most possible speed:
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DONE

Remember:
You can use R, instead 

of k, and R=kNA

When you use R, you 

have to use M (mass of 

mole) instead of m, and 

M=mNA.



Comparison of Velocity Values

Ratio in terms of : 

vrms vavg vmp

1.73 1.60 1.41
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Thank You

Dr. Jaslin Ikhsan

Yogyakarta State University

Chemistry Ed. Department
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