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• To show that for a perfect gas 

 

                           
 

Sol. From the Maxwell’s first equation we have 

 

                            

                  
 

 

From first law of thermodynamics 

 

                                    
 

Substituting in the above equation we have 

 

                      
 

                            
 

                             
 

from perfect gas equation we have 



                                     
 

Using the perfect gas equation, we get 

 

                               
 

We get 

 

                             
 

                             
 

                                            
 

                           
 

 

• To Prove the thermodynamical relation 

 

                     

 

show that heat is generated when a substance which expands on heating is 

compressed and for substance which contracts cooling takes place  

Sol. From Maxwell’s fourth thermodynamical relation we have 

                              



Multiplying both sides by T, we have 

 

                   

 

We know 

                     

 

                ………………… (i) 

this is the required relation. 

 

 

 

                        

                           …………………….. (ii) 

 

Substituting this in eqn. (i), we get 

 

                        ……………… (iii) 



 

 

 

 

 

 


