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Figure 1. 

Solution of the problem in Fig. 1: 

 

   
         

                                             

The polytropic process follows,               . 

 

The system here is the mixture of gases inside the piston-cylinder assembly. We assume that the 

mixture is an ideal gas. 

 

We know the expression for the work done by the system in a polytropic process. 

 

   
         

   
  

               

   
  (for an ideal gas,                    ) 

 



 

We need to find     . 
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Now,    
                  

     
           

The work interaction is negative. Work is done on the system. 

 

The first law in the integrated form for a process,        (there are no changes in kinetic 

and potential energy of the system). To calculate Q, we need to calculate   . 

            
        

There are different ways to find out      
;      
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Since the mixture is made of diatomic gases,       for the mixture. Hence,      
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 should give the exact value if we consider sufficient digits after the decimal 

point in all the calculations. 

Now,             
                                 

The first law implies                                    

The heat interaction is also negative. It means heat is leaving the system. However, the change in 

internal energy is positive. It means the internal energy of the system increased after the process. 

Since, for an ideal gas, internal energy is only a function of temperature, the temperature has also 

increased after the process. 
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