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3.  prove            𝑃 = 𝜌𝑅𝑑𝑇𝑣 

   

𝜌 = 𝜌𝑑
′ + 𝜌𝑣

′             (1) 
 

         𝜌𝑣
′ =

𝑒

𝑅𝑣𝑇
 ………..(2) we have           𝑒 = 𝜌𝑣

′ 𝑅𝑣𝑇        so 

𝜌𝑑
′ =

𝑃𝑑
′

𝑅𝑑𝑇
 …………….(3) and we have       𝑃𝑑

′ = 𝜌𝑑
′ 𝑅𝑑𝑇     so      

Substituting equation (2 and 3) into (1) we obtain 

𝜌 =
𝑃𝑑

′

𝑅𝑑𝑇
+

𝑒

𝑅𝑣𝑇
    … … … . . (4) 

 

∵   𝑃 = 𝑃𝑑
′ + 𝑒       𝑠𝑜 ⟹       𝑃𝑑

′ = 𝑃 − 𝑒 … … … (5) 
 

Substituting equation (5) into (4) we obtain 

𝜌 =
𝑃 − 𝑒

𝑅𝑑𝑇
+

𝑒

𝑅𝑣𝑇
          … … … . . (6) 

 

we have 
𝑅𝑑

𝑅𝑣
= 𝜀   so      𝑅𝑣 =

𝑅𝑑

𝜀
   

 

𝜌 =
𝑃 − 𝑒

𝑅𝑑𝑇
+

𝑒

𝑅𝑑

𝜀   𝑇
           ⟹   𝜌 =

𝑃 − 𝑒

𝑅𝑑𝑇
+

𝜀 𝑒

𝑅𝑑  𝑇
   

⟹   𝜌 =
𝑃

𝑅𝑑𝑇
−

𝑒

𝑅𝑑𝑇
+

𝜀 𝑒

𝑅𝑑 𝑇
   

 

𝜌 =
𝑃

𝑅𝑑𝑇
[1 − (

𝑒

𝑃
+

𝜀𝑒

𝑃
)]    ⟹  𝜌 =

𝑃

𝑅𝑑𝑇
[1 −

𝑒

𝑃
(1 − 𝜀)]        

 

𝑃 [1 −
𝑒

𝑃
(1 − 𝜀)] = 𝜌𝑅𝑑𝑇 

 

𝑃 = 𝜌𝑅𝑑

𝑇

[1 −
𝑒
𝑃 (1 − 𝜀)]

 

𝑇𝑣 =
𝑇

1 −
𝑒
𝑃

(1 − 𝜀)
 

𝑃 = 𝜌𝑅𝑑𝑇𝑣  


