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Enrolment No./Seat No_______________ 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                           BE- SEMESTER–III EXAMINATION – WINTER 2025 

Subject Code:3132504                                                       Date:15-12-2025   
Subject Name: Basic and Applied Thermodynamics   
Time:10:30 AM TO 01:00 PM                                                           Total Marks:70   
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks. 

4. Simple and non-programmable scientific calculators are allowed.  

   Marks
 

Q.1 (a) Distinguish between an open, closed, and isolated system. 03 

 (b) Define intensive and extensive properties. Provide examples of each. 04 

 (c) Define temperature and discuss its importance in thermodynamics. 07 

    

Q.2 (a) Define and discuss the concept of internal energy in the context of the First Law. 03 

 (b) Explain the steady flow energy equation. How is it derived? 04 

 (c) Calculate the final temperature, pressure, work-done and heat transfer if the fluid is 

compressed reversibly from 6 m3 to 1 m3 in a cylinder. Comment on results when the initial 

temperature and pressure of fluid as 200 C and 1 bar. The index of compression may be 

assumed as 1.3 and 1.4 respectively. Take Cp = 0.718 kJ/kg K and R = 0.287 kJ/kg K. 

07 

  OR  

 (c) One kg mass of air expands reversibly from 6.5 bar and 0.0135 m3 to a final volume of 0.1 

m3. Find the final pressure, final temperature, work done, change in internal energy and 

heat interaction, if the expansion is: (a) Adiabatic (b) Polytropic with n = 1.3 (c) Isothermal. 

07 

    

Q.3 (a) What are the limitations of the First Law of Thermodynamics? 03 

 (b) Explain the property of entropy and its physical significance. 04 

 (c) Explain the Kelvin-Planck and Clausius statements of the Second Law and discuss their 

equivalence. 

07 

  OR  

Q.3 (a) What are the causes of irreversibility in thermodynamic processes? 03 

 (b) Show that internal energy is a property of system. 04 

 (c) Explain Carnot cycle and derive the equation for efficiency of Carnot cycle as an engine. 07 

    

Q.4 (a) Define Refrigeration and COP of Refrigerator. 03 

 (b) Identify and discuss the variables that affect the efficiency of the Rankine cycle. 04 

 (c) Explain the concept of a reheat cycle. What advantages does it offer over a simple Rankine 

cycle? 

07 

  OR  

Q.4 (a) Differentiate between open and closed cycle gas turbines. 03 

 (b) Discuss the Dual cycle and its advantages over the Otto and Diesel cycles. 04 

 (c) Discuss the regenerative cycle and its benefits in improving the efficiency of power plants. 07 

    

Q.5 (a) Illustrate the VCR cycle on a T-s diagram. Highlight the key processes involved. 03 

 (b) Explain the Bell-Coleman Cycle. What are its unique features? 04 

 (c) Perform an analysis of the simple vapor compression refrigeration cycle. Discuss the role 

of each component (compressor, condenser, expansion valve, and evaporator). 

07 

  OR  

Q.5 (a) Describe the concept of compounding in steam turbines. 03 

 (b) Discuss the different types of steam turbines. 04 

 (c) Explain the working principle of an impulse turbine. Include a discussion on the velocity 

diagram. 

07 
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