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Solution of the problem given Fig. 1: 

Tank A: 

                             

Tank B: 

                            

After the mixing is over, the gas achieves an equilibrium state. The final temperature is 

              . Also,      . 

We are asked to calculate the heat transfer during the process.  

Consider both the tanks as our system. During the process, there is no change in kinetic 

and potential energy of the system. There is no shaft work, electric work, magnetic work 

or surface tension work. The transfer of gas within the system does not qualify as work 

interaction. There is no deformation of volume. Hence, for the process, work interaction 

W = 0.  

The first law for the system in the integrated form is, 

        Since W = 0,       

For an ideal gas,             = Internal energy at the final state – internal energy 

at the initial state ……(1) 

 

We know the masses at the initial state as well as the final state. At the final state, the 

mass is,                  . 

To calculate   , we need to know specific gas constant for     and the specific heat ratio 

  as we are using the formula    
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Hence,        
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We know the temperatures at the initial and final states. 

(1) implies, 
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Since   is positive, heat is entering the system. 

 

For calculating final equilibrium pressure pf, we use the ideal gas equation,     

     . We need to know the total volume to calculate pf. 

Total volume V is the sum of volumes of tank A and B.  

   
      
   

 
         

       
        

Similarly,         
 . 

Therefore,              
  

Now,    
         

   
                   

 


