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Maxwell relations enable us to express experimentally-inaccessible 

quantities in terms of the measurable ones just listed.  

A thermodynamic relation is a rule which is obtained by thermodynamic 

reasoning and applies to most of the systems. These relations are general 

and useful as they simplify thermodynamic analysis of the system.  

From the first and second law of thermodynamics, Maxwell was able to 

derive six fundamental thermodynamical relations. The state of a system 

can be specified by any pair of quantities, viz pressure (P), Volume (V), 

temperature (T), and entropy (S). In solving any thermodynamical 

problem, the most suitable pair is chosen and the quantities constituting the 

pair are taken as independent variables.  

A thermodynamic relation is an exact rule which may be obtained by 

general thermodynamic reasoning and applies to almost any system. These 

relations are very general and extremely useful as they enormously simplify 

thermodynamic analysis. 

 

 



 

                      

                    

 

 

               

 

 

 

 



 

The change in internal energy can be brought about by changing V and T, 

whether V is changed by dV first and T by dT later or vice versa, the result is the 

same.  

This is because dU is a perfect differential.  which implies 

                                          

 

      …… (4) 

Since dS and dV are also perfect differentials so order of differentiation will not 

matter, which implies 

                                         

                                           

Equation (4), therefore reduces to 



 

Equation (5) is the general expression for Maxwell’s thermodynamical 

relations. In place of the independent variables x and y, we can substitute any 

two of the four variables S, T, P and V .So that there may be one mechanical 

variable (P and V) and one thermal variables (S to T). There may be four sets of 

possible substitutions (S, V) , (T, V), (S, P) and (T, P),which provide us the four 

Maxwell’s thermodynamical relations. 

 


