
Answer on Question #80267, Physics / Other 

 

At what pressure will the mean free path be 50cm for spherical molecules of radius 3.0×10^10? 

Assume ideal gas at 20°C. 

 

Solution:   

In kinetic theory the mean free path of a particle, such as a molecule, is the average distance 

the particle travels between collisions with other moving particles: 

𝑙 =
1

√2𝜋𝑑2 𝑁
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where d is the diameter of the molecule. 

From ideal gas law 

𝑁

𝑉
=

𝑃

𝑘𝐵𝑇
 

where kB is the Boltzmann constant. 

So, 

𝑃 =
𝑘𝐵𝑇

4𝜋√2𝑟2𝑙
=

(1.38 × 10−23 𝐽/𝐾)(293 𝐾)

4𝜋√2(3.0 × 10−10 𝑚)2(0.5 𝑚) 
= 0.0051 𝑃𝑎 = 5.1 × 10−3 𝑃𝑎 

 

Answer:   5.1 × 10−3 𝑃𝑎 
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