
 

 

CHAPTER 4B 
 

4-5. Consequences of the First Law 



 

 
 



 
 

 

Now consider an isothermal process, that is, dT = 0:  Equation (4-5) becomes 
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                          (4-7) 

 

The last term in the above equation is just du for an isothermal process.  See equation (4-1) above.  

Hence 
 

          P                                      (4-7B) 

 

This says that the heat supplied to a system during an isothermal, reversible process equals the sum of the 

work done by the system plus the change in the increase in its internal energy.  Hence, there can be an 

exchange of heat of a system with its surroundings without a change in temperature.  For this case we can say 

that CT = ±∞.  Equation (4-8) also says that if the internal energy of a system remains constant, then 

the work the system does is equal to the heat that flows into the system. 

 
T and P Independent: 

 
 Recall that enthalpy is a function of state variables, h = h(P, T, v) and  

therefore, it has an exact total differential, 

 

dh = (h/T)PdT + (h/P)TdP.                                (4-9) 

 



Now h = u + Pdv.    So dh = du + Pdv + vdP.     

 

Solve for du: 

 

du = dh – Pdv – vdP. 

 

Insert this into the 1
st
 law: d’q = du + Pdv and we get: 

 

d’q = dh – Pdv –v vdP + Pdv, or 

 

d’q = dh – vdP                                      (4-10) 

 

Substitute for dh in the latter using equation (4-9) to obtain 
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Now consider an isobaric process so dP = 0 
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                                                        (4-11B) 

 

Since cP = 
  

  
  it follows that    = cP dT.  Comparing this expression for    with (4-12), we conclude 

that  

                     cP = (
  

  
)
 

                     (4-12) 

 

or                                                                dh  =  cP dT 

 

then h =  cP dT, which is shown as the area under the curve in the T-cP plane. 

 
 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 
End of Chapter 4B 

 

 

 

 


