Boltzmann Distribution of Speeds in Three Dimensions



Directional Velocity Distribution
	


	the probability that a molecule has a vector velocity of v with components in the range

vx to vx + dvx

vy to vy + dvy

vz to vz + dvz
	Since the directions are independent the probability will be multiplicative

dP = F1(vx)F1(vy)F1(vz) dvxdvydvz
 EQ \f(dP,dV)  = F1(vx)F1(vy)F1(vz)

 EQ \f(dP,dV)  =  EQ \b(\f(m,2πkT))\s(3/2, ) e EQ \s(–\f(m(vx2 + vy2 + vz2),2kT), ) 
 EQ \f(dP,dV)  =  EQ \b(\f(m,2πkT))\s(3/2, ) e EQ \s(–\f(mv2,2kT), ) 


Nondirectional Distribution of Speeds

	
[image: image1.emf] 
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	F3(s) =  EQ \f(dP,ds)  =   EQ \f(dP,dV)  \f(dV,ds)  =   EQ \f(dP,dV)  4πs2
F3(s) =   EQ \b(\f(m,2πkT))\s(3/2, ) 4πs2 e EQ \s(– \f(ms2,2kT), )
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