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PART A  
  Answer any three full questions, each carries 10 marks. Marks 

1 a) Differentiate between classical thermodynamics and statistical 
thermodynamics. 

(4) 

 b) What is meant by quasi-static process. (2) 
 c) Define Intensive and Extensive properties with examples.   (4) 

 
2 a) Differentiate between flow process and non-flow process. (3) 
 b) What are the applications of thermodynamics? (3) 
 c) Define the path function and point function. (4) 

 
3 a) If a gas of volume 6000 cm3 and at pressure of 100 KPa is compressed quasi 

statically according to PV2=constant. Until the volume become 2000 cm3, 
determine the final pressure and work transfer. 

(4) 

 b) Write short note on any three temperature measuring devices.   (6) 
 

4  Air flow steadily at the rate of 0.5 kg/s through an air compressor, entering at 
7m/s velocity,100 kPa pressure, and 0.95m3/kg volume, and leaving at 5m/s, 
700kPa and 0.19m3/kg. The internal energy of air leaving is 90kJ/kg greater 
than that of air entering. Cooling water in the compressor jackets absorbs heat 
from the air at the rate of 58kW. 

i) Compute the rate of shaft work input to the air in kW.  
ii) Find the ratio of the inlet pipe diameter to outlet pipe diameter. 

(10) 

 
PART B 

Answer any three full questions, each carries 10 marks. 

5 a) Differentiate between heat pump, heat engine and refrigerator.   (6) 
 b) Write two statements of second law of thermodynamics. (4) 

 
6 a) Why Carnot cycle cannot be realized in practice?   (3) 
 b) Show that entropy is a property. (4) 
 c) An inventor claims to have developed an efficient heat engine which would 

have a heat source at 10000C and reject heat to a sink at 500C and gives an 
efficiency of 90%. Justify whether his claim is possible. 
 

(3) 
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7  Derive Maxwell relations using combined first and second law equations. (10) 
 

8 a) Derive Clausius-Clapeyron equation. (6) 
 b) What are the applications of thermodynamic relations? 

 
 

(4) 

PART C 
Answer any four full questions, each carries 10 marks. 

9 a) Write short notes on P T diagram with neat sketch. (4) 
 b) Derive the equations of Dalton’s law of partial pressure. (6) 

 
10  Identify the steam in the following three cases, using the steam tables and 

giving necessary calculations supporting your claims.  
            i) 2 kg of steam at 8 bar with an enthalpy of 5538 kJ at a temperature of 
170.40C. 
           ii) 1 kg of steam at 2550kPa occupies a volume of 0.2742m3. also find 
the steam temperature. 
           iii) 1 kg of steam at 60 bar with an enthalpy of 2470.73kJ/kg    
 

(10) 

11 a) Explain compressibility factor. (4) 
 b) Write short notes on PVT surface with sketch. (6) 

 
12  Explain the working of Brayton cycle with the help of schematic diagram. 

Derive the thermal efficiency using PV and TS diagram 
 

(10) 

13  In a Rankine cycle, the steam inlet to a turbine is dry saturated at a pressure of 
35 bar and the exhaust pressure is 0.2bar. Calculate       

i) Pump work 
ii) Turbine work 
iii) Rankine efficiency 
iv) Condenser heat flow 

Assume flow rate of 9.5 kg/s 
 

(10) 

14  Derive the thermal efficiency of Stirling cycle with the help of PV and TS 
diagram. 

(10) 
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