
 

 

Answer on Question #43121-Physics-Molecular Physics-Thermodynamics 

Derive an expression describes the change in entropy by an isobaric thermodynamics process in term of the 

initial and final volumes of the ideal gas 

Solution 

In the isobaric process of an ideal gas, the infinitesimal amount of heat is given by 

𝛿𝑄 = 𝑑𝑈 + 𝑝𝑑𝑉 = 𝐶𝑉𝑑𝑇 + 𝑝𝑑𝑉. 

From the equation of state of the ideal gas 

𝑝𝑉 = 𝑛𝑅𝑇 

follows 

𝑇 =
𝑝𝑉

𝑛𝑅
, 𝑑𝑇 =

𝑝𝑑𝑉

𝑛𝑅
. 

Substituting this into 

𝑑𝑆 =
𝛿𝑄

𝑇
, 

one obtains 

𝑑𝑆 =
𝐶𝑉

𝑝𝑑𝑉
𝑛𝑅

+ 𝑝𝑑𝑉

𝑝𝑉
𝑛𝑅

= (𝐶𝑉 + 𝑛𝑅)
𝑑𝑉

𝑉
= 𝐶𝑃

𝑑𝑉

𝑉
. 

The change in entropy is given by 

∆𝑆 = ∫ 𝐶𝑃
𝑑𝑉

𝑉

𝑉𝑓

𝑉𝑖

= 𝐶𝑃 ln (
𝑉𝑓

𝑉𝑖
), 

where 𝑉𝑓 is the final volume of the ideal gas, 𝑉𝑖 is the initial volume of the ideal gas, 𝐶𝑃 is the heat capacity 

of the ideal gas at constant pressure. 
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