
          

PY2201 Summary Sheet 4 
 
To relate the Maxwell velocity, speed and energy distributions 
 
Maxwell velocity distribution: 
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Hence probability of finding a particle to possess velocity in range 
(vx, vy, vz) to (vx+dvx , vy+dvy ,vz +dvz) is  
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To obtain the probability of finding a particle to possess a speed in 
the range v to v+dv, multiply this by the “number” of velocity states 
that contribute to this speed range i.e. 4πv2dv/(dvxdvydvz) :- 
 

( ) ( )

v
v

v

vvv
vvvvvvvv

2

2

d
2

exp
2

ddd
d4

ddd
2

exp
2

1
d

2

23

B

21

223

B
23

⋅��
�

�
��
�

�
−⋅⋅��

�

�
��
�

�
⋅�

�

�
�
�

�

π
=

π⋅��
�

�
��
�

�
−⋅��

�

�
��
�

�
⋅

π
=

Tk
m

Tk
m

Tk
m

Tk
m

p

B

zyx
zyx

B

 
Noting that the kinetic energy of a particle, ε is given by  

2

2vm=ε , 



 

we can exploit the 1:1 correspondence between ε and v  to 
reformulate the speed distribution as a kinetic energy distribution :- 
 

 
Since a speed between v0 and v0+dv implies an energy between ε0 

and ε0+dε, with v
v

d
d
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the probability of obtaining a speed between v0 and v0+dv equals 
probability of obtaining an energy between ε0 and ε0+dε.  
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