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Appendix I 
 
Derivation of Entropy change for a Polytropic Process 
 
For a polytropic relationship of the form: 
 

CVP n
N =  

The work done ΔW from increasing/decreasing output from level (1) to level (2) is given by: 
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Thence by integration and substituting PNVn=C we get: 
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And by further substitution of the ideal equation PNV=kT: 
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This increase in work level is handled by an increase in the internal value ΔU of the money instruments proportional to the 
change in the velocity of circulation T, and depending upon the lifetime ω of the money instrument: 
 
Thus:    ( )12 TTkU −=Δ ω  

 
From the First Law of Thermodynamics we have: 
  

WUQ Δ+Δ=Δ  
 
Where ΔQ is the outside value entering or leaving, not represented by productive content or represented by a change in the 
velocity of circulation of the money instruments, such as a change in utility or inflation caused by scarcity or abundance. 
Thus by substituting back we have: 
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Or in differential form: 
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From the Second law of Thermodynamics an expression for the entropy change is given by: 
 

revT
dQds =  

 
Thence by further substitution, the incremental change in entropy is given by: 
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