
 

 

Answer on Question #60826 - Physics - Molecular Physics | Thermodynamics 

Show that (
𝝏𝑬

𝝏𝑽
)

𝜷,𝑵
+ 𝜷 (

𝝏𝒑

𝝏𝜷
)

𝑵,𝑽
= −𝒑  

Solution: 

𝑑𝛽 = −
𝛽

𝑇
𝑑𝑇 =>  𝛽 (

𝜕𝑝

𝜕𝛽
) = −

𝛽𝑇

𝛽
(

𝜕𝑝

𝜕𝑇
) = −𝑇 (

𝜕𝑝

𝜕𝑇
) = −𝑇 (

𝜕𝑆

𝜕𝑉
)  

𝑑𝐸 = 𝑇𝑑𝑆 − 𝑝𝑑𝑉 =>  
𝜕𝐸

𝜕𝑉
= 𝑇 (

𝜕𝑆

𝜕𝑉
) − 𝑝 =>

𝜕𝐸

𝜕𝑉
− 𝑇 (

𝜕𝑆

𝜕𝑉
) =

𝜕𝐸

𝜕𝑉
+ 𝛽 (

𝜕𝑝

𝜕𝛽
) = −𝑝  

𝜕𝐸

𝜕𝑉
= 0  (𝐽𝑜𝑢𝑙𝑒′𝑠 𝑙𝑎𝑤)  

𝛽 (
𝜕𝑝

𝜕𝛽
) = −𝑇 (

𝜕𝑆

𝜕𝑉
) = −𝑇 (

𝜕𝑝

𝜕𝑇
) = −𝑇

𝑅𝑑𝑇

𝑉𝑑𝑇
= −𝑅

𝑇

𝑉
= −𝑝  

0 − 𝑝 = −𝑝 =>  (
𝜕𝐸

𝜕𝑉
) + 𝛽 (

𝜕𝑝

𝜕𝛽
) = −𝑝  
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