
 

 

Answer on Question #66113-Physics-Molecular-Physics-Thermodynamics 

Calculate the temperature at which the root mean square speed of hydrogen and oxygen molecules will be 

equal to their escape velocities from the earth’s gravitational field. The radius of the earth is 6400 km. 

Solution 
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2
𝑚𝑣2 =

3

2
𝑘𝑇 

The escape velocity: 

𝑣 = √2𝑔𝑅 

So, 

3

2
𝑘𝑇 = 𝑚𝑔𝑅 

(a) For hydrogen: 

𝑇(𝐻2) =
2

3

𝑚(𝐻2)𝑔𝑅

𝑘
=
2

3

(
2

6 ∙ 1026
) (9.8)(6.4 ∙ 106)

1.38 ∙ 10−23
= 10 ∙ 103𝐾 

(b) For oxygen: 

𝑇(𝑂2) =
2

3

𝑚(𝑂2)𝑔𝑅

𝑘
= 16(

2

3

𝑚(𝐻2)𝑔𝑅

𝑘
) = 16𝑇(𝐻2) = 160 ∙ 103𝐾 
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