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DEPARTMENT OF AUTOMJOBILE ENGINEERING 
AT2203 -ENGINEERING THERMODYNAMICS 

TWO MARKS QUESTIONS  
 

1. Define the term thermal engineering. 

 

2. What is meant by thermodynamic system? How do you classify it?  
 

3. What is meant by closed system? Give an example 
 

4. Define a open system, Give an example. 
 

5. Differentiate closed and open system 
 

6. Define an isolated system 
 

7. Define: Specific heat capacity at constant pressure.  
 

8. Define: Specific heat capacity at constant volume. 

 

9. What is meant by surroundings? 
 

10. What is boundary? 
 

11. What is meant by thermodynamic property?  
 

12. How do you classify the property? 
 

13. Define Intensive and Extensive properties.  

 

14. Differentiate Intensive and Extensive properties  
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15. What do you understand by equilibrium of a system? 
 

16. What is meant by thermodynamic equilibrium?  
 

17. State the First law of thermodynamics  

 

18. Define: PMM of first kind 
 

19. Define the term process  

 

20. Define the term Cycle 

 

21. What is meant by open and closed cycle? 

 

22. What is meant by reversible and irreversible process?  
 

 

23. What is meant by Point and Path function?  
 

24. What is Quasi – Static process?  
 

25. Explain Zeroth Law of thermodynamics?  

 

26. Define the term enthalpy?  
 

27. Define the term internal energy  
 

28. What is meant by thermodynamic work? 

 

29. Define Heat. 
 

30. Give the general gas energy equations.  
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31. State the law of conservation of energy  

 

32. Define entropy of a pure substance.  
 

33. Define an isentropic process. 
.  

34. Explain the throttling process. 
   

35. Define free expansion process. 
 

36. Which property is constant during throttling?  

 

37. Write down the characteristic gas equation. 
 

38. What is meant by steady flow process?  

 

39. What is the difference between steady flow and non – flow process? 
 

40. State the Kelvin – Plank statement of second law of thermodynamics 
 

41. State Clausius statement of second law of thermodynamics. 
 

42. State Carnot’s theorem. 
 

43. What are the Corollaries of Carnot theorem? 

 

44. Define – PMM of second kind. 
 

45. What is the difference between a heat pump and a refrigerator?  

 

46. What is meant by heat engine? 
 

47. Define the term COP? 
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48. Write the expression for COP of a heat pump and a refrigerator? 
 

49. What is the relation between COPHP and COP ref? 
 

50. Why Carnot cycle cannot be realized in practical? 
 

51. Why a heat engine cannot have 100% efficiency? 
 

52. When will be the Carnot cycle efficiency, maximum? 

 

53. What are the processes involved in Carnot cycle. 

 

54. Write the expression for efficiency of the carnot cycle. 

 

55. Define: Thermodynamic cycles. 
 

56. Which device is used to control the Air – fuel ratio in the petrol engine? 

 

57. Which device is used to control the Air fuel ratio in the diesel engine? 
 

58. The speed of a four stroke I.C. engine is 1500rpm.  What will be the speed of the 
cam shaft? 

 

59. What are the assumptions made for air standard cycle. 
 

60. What is meant by air standard efficiency of the cycle? 

 

 

SIXTEEN MARK QUESTIONS 

1. First Aid kits frequently contain cold packs that consist of a bag two 

compartments, one filled with pure water and the second with 

potassium nitrate.  When a cold surface is required, the user breaks t 
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he seal separating the two compartments and the salt dissolves in the 

water.  A technician wishes to characterize the product.  In one e 

experiment, the system is 0.00200 mole (0.202 g) of crystalline 

potassium nitrate initially at 25.00°C and the process is dissolving it in 

100.0 mole of liquid water which is also initially at 25.00°C.  The 

water serves as the thermal bath.  As a result of the mixing, the 

solution drops in temperature by 0.0093°C.  Calculate the system 

heat. 

2. George Kistiakowsky at Harvard pioneered the use of the shock 

waves in the study of fast reactions.  Consider the following 

adaptation of one of his instruments.  A tube consists of two 

compartments that are separated by a thin metal diaphragm.  The 

first compartment which contains a movable needle is filled with 

oxygen at 2500 atm.  The second compartment is evacuated.  In the 

experiment, the needle punctures the diaphragm and the high 

pressure gas expands to fill the evacuated compartment.  Calculate 

the work if the system if the gas 

3. The preceding discussion leads to a sequel to Example 6.  Stoves 

normally function with the flame open to atmospheric pressure. 

Although the chemists obtained a value for the energy change, they 

really need a value for the enthalpy change.  They made the right 

measurement; accurate calorimetry is best done in a bomb 

calorimeter.  A conversion of their value of  ΔH into ΔE is needed. 

4. One litre of hydrogen at 273K is automatically compressed to one-half 

of its initial volume. Find the change in temperature of the gas, if the 

ratio of two specific heats for hydrogen is 1.4 

5. Establish the inequality of claussius. 

6. Derive clausius clapreyon equation. 

7. Derive Maxwell's equations 
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8. Explain in brief about Psychrometry and its various processes. 

9. Air at 475kpa and 2000Cexpands in a non-flow process to 75kpa, as per the 

law pV1.2 is costant.find work done and heat transfer per kg. 

10. Derive steady flow energy equation applied to flow process. 

11. Explain in detail carnot cycle and its reversed form. 

12. A mass of 10 kg of air at 400K is mixed with 20kg of air at 300K. 

Determine the change in entropy of universe. 

13. 15 kg of water 1000C are mixed with 25 kg of water at 750 C while the 

temperature of the surroundings is 150C. Determine the decrease in 

available energy due to mixing. 

14. Find the volume, enthalpy and internal energy of steam (I) 500kpa 

and 0.75 dry (ii) 1Mpa and 4250C. 

15. Air has a dry bulb temperature of 250C and wet bulb temperature of 

150C. If barometer reads 1 bar, 

  1. Vapour pressure 

  2. Specific humidity 

  3. Saturation ratio 

  4. Relative humidity 

  5. Dew point temperatures 

  6. Vapour density 

  7. Enthalpy of mixture 

16. A steam power plant as shown in Fig. 11.3 operating in a Rankine cycle has 

Saturated Vapor at 3.0 MPa leaving the boiler. The turbine exhausts to the 

condenser operating at 10kPa. Find the specific work and heat transfer in 

each of the ideal components and the cycle efficiency. 
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17. Consider the design of a nozzle in which nitrogen gas flowing in a pipe at 500 

kPa, 200°C, and at a velocity of 10 m/s, is to be expanded to produce a 

velocity of 300 m/s. Determine the exit pressure and cross-sectional area of 

the nozzle if the mass flow rate is 0.15 kg/s, and the expansion is reversible 

and adiabatic. 

18. A reversible steady state device receives a flow of 1 kg/s air at 400 K, 450 kPa 

and the air leaves at 600 K, 100 kPa. Heat transfer of 800 kW is added from 

a 1000 K reservoir, 100 kW rejected at 350 K and some heat transfer takes 

place at 500 K. Find the heat transferred at 500 K and the rate of work 

produced. 

19. Air enters a turbine at 800 kPa, 1200 K, and expands in a reversible 

adiabatic process to 100 kPa. Calculate the exit temperature and the work 

output per kilogram of air, using 

a. The ideal gas tables, 

 b. Constant specific heat, value at 300 K  

 20. A heat-powered portable air compressor consists of three components: 

(a) An adiabatic compressor 

(b) A constant pressure heater (heat supplied from an outside source) 

(c) An adiabatic turbine.  

 Ambient air enters the compressor at 100 kPa, 300 K, and is compressed 

to 600 kPa. All of the power from the turbine goes into the compressor, 

and the turbine exhaust is the supply of compressed air. If this pressure is 

required to be 200 kPa, what must the temperature be at the exit of the 

heater? 

21. A mass and atmosphere loaded piston/cylinder contains 2 kg of water at 5 

MPa, 100°C. Heat is added from a reservoir at 700°C to the water until it 
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reaches 700°C. Find the work, heat transfer, and total entropy 

production for the system and surroundings. 

22. A rigid container with volume 200 L is divided into two equal volumes by 

a partition, as shown in Fig. below. Both sides contain nitrogen; one side 

is at 2 MPa, 200°C, and the other at 200 kPa, 100°C. The partition 

ruptures, and the nitrogen comes to a uniform state at 70°C. Assume the 

temperature of the surroundings is 20°C; determine the work done and 

the net entropy change for the process. 

23. We propose to heat a house in the winter with a heat pump. The house is 

to be maintained at 20°C at all times. When the ambient temperature 

outside drops to10°C, the rate at which heat is lost from the house is 

estimated to be 25, kW. What is the minimum electrical power required 

to drive the heat pump? 

24 Steam at a pressure of 1.4MPa and temperature of 300ºC is flowing in a 

pipe. Connected to this pipe through a valve is an evacuated tank. The 

valve is opened and te tank fills with stream until the pressure is 1.4MPa, 

and then the valve is closed. The process takes place adiabatically and 

kinetic/potential energies are negligible. Determine the final temperature 

of the steam in the tank. 

25. A 100-L rigid tank contains carbon dioxide gas at 1 MPa, 300 K. A valve 

is cracked open, and carbon dioxide escapes slowly until the tank 

pressure has dropped to 500 kPa. At this point the valve is closed. The gas 

remaining inside the tank may be assumed to have undergone a 

polytrophic expansion, with polytrophic exponent n = 1.15. Find the final 

mass inside and the heat transferred to the tank during the process. 
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