
Thermodynamics 

Professor Anand T N C 

Department of Mechanical Engineering  

Indian Institute of Technology, Madras 

Lecture 66 

Tutorial Problems (1 numbers) 

(Refer Slide Time: 00:18) 

 

Figure 1. 

 

 

 



Solution of the problem in Fig. 1: 

For the reversible heat engine, 

                                        

For the reversible refrigerator, 

                                  

The schematic of the entire of system is drawn in Fig. 1. 

Since the heat engine is reversible,  

  
  

 
  
  
                    

According to the first law for the heat engine,  

        |  |                   = net work output of the heat engine alone 

(positive for the engine). 

Out of this net work output    , some is used to run the refrigerator. The net work output of the 

combined heat engine-refrigerator system is 350 kJ. 

Hence, the work input to the refrigerator is                   (this is negative for the 

refrigerator). 

Now, we know the work input to the refrigerator. According to the first law for the reversible 

refrigerator, 

                        |  |   |    |      ….(1) 

Since the refrigerator is reversible, 

    
     

 
    
    

                                 

Now, equation (1) implies                                                           and  

               

 


