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Dynamics and Kinetics. Exercises 8: Solutions 
 
 
 

Problem 1 
Change of momentum for a single particle: 

  

Force exerted on the wall by N particles:  

 
Pressure : 

 
Problem 2 
 

(a)  Note that you do not need to remember complicated formulas! 
This problem consists of computing collision densities, given by intuitive formulas: 
from lecture: 

 
The rest is just computing all the ingredients: 
 
Number density:  

 

Mean relative velocity: 

 
Reduced masses: 
 
 

  
 
 
 
Mean relative velocities: 

 

Collision densities: m 6 0:27 10 18m2 2900 m s 1 = 
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Collision densities : 

 

 
Still do not know 𝜎H2/I2, so estimate it: 
 

 

(b)   Rate of reaction: 

  
Collision density: 

 
 

 

Therefore, fraction of reactive collisions is only about 10-14: 

Problem 3 
 
 
For the frequency at which a given molecule strikes a wall, only the velocity component orthogonal to this wall, 
say 𝑢!, matters. Molecules with velocity component 𝑢! strike the wall per unit time and unit area with a rate 
of 
 

𝑧coll(𝑢!) = 𝑢!𝜌 
 
 
The distribution of the velocity component 𝑢! is simply a one-dimensional distribution 
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which we can normalize to give 
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We obtain for the collision flux by averaging the rate over the velocity distribution 
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which is exactly the same result as we obtained in class. 
 


