
(𝑃 + 𝑎
𝑛2

𝑉2
) (𝑉 − 𝑏𝑛) = 𝑛𝑅𝑇 

𝛼 =
1

𝑉
(

𝜕𝑉

𝜕𝑇
)

𝑃
    𝛽 =

1

𝑃
(

𝜕𝑃

𝜕𝑇
)

𝑉
    𝜅 = −

1

𝑉
(

𝜕𝑉

𝜕𝑃
)

𝑇
 

𝑇𝑅 =
𝑇

𝑇𝐾
    𝑃𝑅 =

𝑃

𝑃𝐾
    𝑧 =

𝑃𝑉

𝑛𝑅𝑇
 

�̅� = ∑ 𝑋𝑖

𝑘

𝑖
𝑀𝑖   𝑃𝑖 = 𝑋𝑖𝑃  

𝑑𝑈 = đ𝑄 + đ𝑊    𝑊 = − ∫ 𝑃0

𝑉2

𝑉1

𝑑𝑉   Δ𝐻 = ∫ 𝑛
𝑇2

𝑇1

𝑐𝑃̅̅̅𝑑𝑇   Δ𝑈 = ∫ 𝑛
𝑇2

𝑇1

𝑐𝑉̅̅ ̅𝑑𝑇 

𝑊 = −𝑛𝑅𝑇𝑙𝑛
𝑉2

𝑉1
    𝑊 = 𝑛𝑐𝑉̅̅ ̅𝑇1 [(

𝑉1

𝑉2
)

𝛾−1

− 1]   𝛾 =
𝑐𝑃̅̅̅̅

𝑐𝑉̅̅̅̅
     𝑐𝑃̅̅̅ = 𝑐𝑉̅̅ ̅ + 𝑅    

𝑐𝑃 − 𝑐𝑉 = [𝑃 + (
𝜕𝑈

𝜕𝑉
)

𝑇
] (

𝜕𝑉

𝜕𝑇
)

𝑃
 

𝑑𝑆 ≥
đ𝑄

𝑇
 

∆𝑆 = 𝑛 ∫
𝑐𝑃̅̅̅

𝑇

𝑇2

𝑇1

𝑑𝑇   ∆𝑆 =
𝑛∆�̅�(𝑖𝑧𝑝)

𝑇𝑉
  

𝑑𝑆 = 𝑛𝑐𝑉̅̅ ̅𝑑𝑙𝑛𝑇 + 𝑛𝑅𝑑𝑙𝑛𝑉        𝑑𝑆 = 𝑛𝑐𝑃̅̅̅𝑑𝑙𝑛𝑇 − 𝑛𝑅𝑑𝑙𝑛𝑃 

 


