
 

 

Answer on Question #43122-Physics-Molecular Physics-Thermodynamics 

Calculate the root mean square velocity for oxygen molecules at temperatures 30c 

Solution 

Using 𝑣𝑟𝑚𝑠 = √
3𝑅𝑇

𝑀
, the molar mass of molecular oxygen is 𝑀 = 31.9998

𝑔

𝑚𝑜𝑙
; the molar gas constant has 

the value 𝑅 = 8.3143
𝐽

𝑚𝑜𝑙 𝐾
, and the temperature is 𝑇 = 303.15 𝐾. Since the joule is the 

𝑘𝑔𝑚2

𝑠2 , the molar 

mass must be expressed as 𝑀 = 0.0319998
𝑘𝑔

𝑚𝑜𝑙
. The root mean square velocity is then given by: 

𝑣𝑟𝑚𝑠 = √
3 ∙ 8.3143 ∙ 303.15

0.0319998
= 486.1

𝑚

𝑠
. 

Answer: 𝟒𝟖𝟔. 𝟏
𝒎

𝒔
. 
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