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Question Bank 
 

Sr. 

No. 

Chapter-1 Basic Concepts Marks 

1 Discuss macroscopic and microscopic point of view in thermodynamics. 7 

2 Define property. What is meant by intensive and extensive property? State the 

differences between Microscopic approach and macroscopic approach. 
7 

3 Define: 1. System, 2. State, 3. Path, 4. Process, 5. Boundary, 6. Surrounding. 6 

4 Differentiate between path function and point function. 4 

5 Explain different types of systems with suitable examples. 7 

6 Discuss the concept of thermodynamic equilibrium. 4 

7 Explain concept of Quasi-static process with necessary figure. 4 

 

 

Sr. 

No. 

Chapter-2 First Law of Thermodynamics Marks 

1 Derive the steady flow energy equation. Reduce it for the following 

1. Boiler     2. Nozzle        3. Diffuser       4. Condenser   5. Evaporator 6. Radiator 
7 

2 State the Steady Flow Energy Equation. Explain the significance of S.F.E.E. in 

engineering applications. 
3 

3 Derive the equation for filling and emptying of a tank. 7 

4 Define: 1. First law of thermodynamics. 2. Internal Energy. 3. Enthalpy. 4. PMM1 4 

5 State the SFEE for a single stream inlet and single stream leaving a control volume and 

explain the various terms in it. Also write SFEE for following Applications: (1) Cooling 

Tower (2) Centrifugal Pump (3) Expansion valve of refrigerator  

7 

6 A domestic refrigerator is loaded with food and the door closed. During a certain period the 

machine consumes 1 kW h of energy and the internal energy of the system drops by 5000 kJ. 

Find the net heat transfer for the system.  

7 

7 An air compressor compresses atmospheric air at 0.1 MPa and 27
0
 C by 10times of inlet 

pressure. During compression the heat loss to surrounding is estimated to be 5% of 

compression work. Air enters in compressor with velocity of 40 m/s and leaves with 100 

m/s. Inlet and exit cross-section areas are 100 cm
2
and 20 cm

2
 respectively. Estimate the 

temperature of air at exit from compressor and power input to compressor[Ans: 1500 K, 

1152.57 kW] 

7 

8 The mass flow rate of steam into a steam turbine is 1.5 Kg/s and heat loss from the 

turbine is 8.5 KW. The steam is entering the turbine at the pressure of 2MPa, temperature 

3500C, Velocity 50 m/s, elevation 6 m/s and is leaving the turbine ata pressure of 0.1 

MPa, quality of 100%, velocity of 200 m/s, elevation of 3 m/s. Determine power output 

of turbine.                                                                                                 [Ans : 658.2 kW] 

7 

9 In a gas turbine unit, the gas flow through the turbine is 15 Kg/Sec. and the Power 

developed by the turbine is 12000 KW. The enthalpies of gases at inlet and Outlet are 

1260 KJ/Kg and 400 KJ/Kg respectively, and the velocity of gases at the Inlet and outlet 

7 
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are 50 m/s and 110 m/s respectively. Calculate (i) the rate at which Heat is rejected to  

the turbine, and (ii) The area of the inlet pipe given that the Specific volume of gases at 

inlet is 0.45 m3/kg. 

10 List the engineering application of SFEE and explain any two 7 

 

 

Sr. 

No. 

Chapter-3 Second Law of Thermodynamics Marks 

1 State Kelvin-Plank and Clausius Statement and show that violation of leads to other. 7 

2 Explain PMM 1 and PMM 2. 7 

3 State and prove carnot theorem. 7 

4 State and prove corollary of carnot theorem. 7 

5 Carnot cycle is not possible. Justify the statement. 4 

6 Show that coefficient of performance of heat pump and refrigerator can be related as; 

COPRef =COPHP -1 
7 

7 Two Carnot engines work in series between the source and sink temperatures of 550K 

and 350K. If both engines develop equal power, derive the formulae to find out the 

intermediate temperature and determine the intermediate temperature also. 

7 

8 A heat pump working on a reversed Carnot cycle takes in energy from a reservoir 

maintained at 3ºC and delivers it to another reservoir where temperature is 77ºC. The 

heat pump drives power for its operation from a reversible engine operating within the 

higher and lower temperature limits of 1077ºC and 77ºC. For 100 kJ/s of energy supplied 

to the reservoir at 77ºC. Estimate the energy taken from the reservoir at 1077ºC.                           

[Ans: 26.5 kW] 

4 

9 Evaluate the following statements:  

1. Heat pump provides a thermodynamic advantage over direct heating.  

2. Kelvin temperature scale is independent of the peculiar characteristics of any 

particular substance.  

7 

10 State and explain the Perpetual motion machines of Second Kind 4 

11 Prove that all reversible engines working between the two constant temperatures 

Reservoirs have the same efficiency. 
7 

12 State the comparisons of First law and Second law of thermodynamics. 4 

13 Write the limitation of first law of thermodynamics. Explain the second law of 

thermodynamics by Clausius statement and Kelvin-Plank statement.  

 

4 

 

 

Sr. 

No. 

Chapter-4 Entropy Marks 

1 Define entropy and prove that entropy is a property of system. 7 

2 State and prove clausius theorem. 7 

3 Explain the inequality of clausius. 7 

4 Explain principle of increase of entropy for an isolated system and universe. 7 

5 Explain the difference between isentropic process and adiabatic process. 7 

6 Determine entropy change of universe if two copper blocks of 1 Kg and 0.5 kg at 150°C 

and 0°C are joined together. Specific heat for copper at 150°C and 0°C are 0.393kJ/Kg K 

and 0.381kJ/Kg K.                                                                            [Ans : 0.01163 kJ/K] 

7 
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7 Using second laws of thermodynamics check the following and indicate nature ofcycle. 

1.  Heat engine receiving 1000 kJ of heat from a reservoir at 500 K and rejecting700 

kJ heat to a sink at 27ºC. 

2. Heat engine receiving 1000 kJ of heat from a reservoir at 500 K and rejecting600 

kJ of heat to a sink at 27ºC.[Ans: irreversible, reversible] 

7 

8 A 50 kg block of iron at 500 K is thrown into a lake which is at 285 K. When the iron 

block reaches thermal equilibrium. Determine : 

1. Entropy change of iron block 

2. Entropy change of water 

3. Total entropy change Take Cp = 0.45 kJ/kgK     [Ans: -12.64 kJ/K, 16.98 kJ/K, 4.32 kJ/K] 

7 

9 State the “Principle of increase of entropy”. Explain application of entropy principle with 

Any two suitable examples. 
3 

10 What is irreversibility? State various types of irreversibilities and explain them. 7 

11 Explain in brief the characteristics of entropy. 4 

12 A heat engine receives heat at the rate of 1500kJ/min and gives an output of 8.2 KW. 

Determine: (i) The thermal Efficiency (ii) The rate of heat rejection. 
7 

 

 

Sr. 

No. 

Chapter-5 Energy Marks 

1 Define following terms:  

1) Available energy, 2) Unavailable energy, 3) Dead State.  
3 

2 Justify: Complete conversion of high grade energy to low grade energy is possible but 

the reverse is not true.  
1 

3 Explain the available energy referred to finite heat source.  4 

4 Explain the concept of decrease in available energy when heat is transferred through a 

finite difference with the aid if T-S diagram. 
7 

5 Define the 3
rd

 law of thermodynamics. 3 

 

 

Sr. 

No. 

Chapter-6 Vapour Power cycle Marks 

1 Draw Rankine cycle on p-v, T-s and h-s diagrams and derive an expression for its 

thermal efficiency with and without pump work. 
7 

2 State and explain various methods to improve efficiency of Rankine cycle with suitable 

diagrams. 
7 

3 With help of T-s diagram explain the effects of variables on efficiency of the Rankine 

cycle. 
7 

4 Draw Carnot vapour cycle on p-v and T-s diagrams and derive an expression for its 

thermal efficiency. 
7 

5 Dry saturated steam at 10 bar is supplied to a prime mover and exhaust takes at 0.2 bar. 

Determine the Rankine efficiency, efficiency ratio, specific steam consumption if 

thermal efficiency is 20%. Also determine percentage change in Rankine efficiency if 

steam is initially90% dry.[Ans : 24.07 %, 0.831, 5.927 kg/kWh, 23.86 %, - 0.8725 %] 

7 

6 In a steam power cycle, the dry and saturated steam is supplied at 15 bar. If the 

condenser pressure is 0.4 bar, calculate the Carnot and Rankine cycle efficiencies 

neglecting the pump work.[Ans : 25.92 %, 23.62 %] 

7 

7 State the comparisons of Carnot vapour cycle and Rankine cycle. 4 
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8 Draw Rankine cycle on three usual thermodynamic co-ordinates. 3 

9 Explain the effect of superheating of steam on the performance of Rankine cycle. 4 

10 Why steam power plants are popular than gas turbine plant in electric power generation?  3 

11 What do you understand by the mean temperature of heat addition? For a given T2, show 

how the Rankine cycle efficiency depends on the mean temperature of heat addition.  
4 

12 What is the effect of regeneration? On the (1) specific output, (b) mean temperature of 

heat addition (c) cycle efficiency and (d) steam rate  
4 

13 With help of T-s diagram, explain the effects of variables on efficiency of the Rankine 

cycle 
7 

14 Draw Bryton cycle and derive expression for optimum pressure ratio. 3 

15 What is regeneration in gas turbine plant? How it improves thermal efficiency of simple 

open cycle Gas Turbine Plant. Explain it with the help of schematic diagram and T-S 

Diagram of the cycle. 

7 

16 In an ideal Brayton cycle, the ambient air at 1 bar - 300 K is compressed to 6 bar and the 

maximum cycle temperature is limited to 1200 K. If the heat supply is 120 MW Find (i) 

The thermal efficiency of the cycle (ii) work ratio (iii) power Output and (iv) mass flow 

rate of air.[Ans : 40%, 0.5828, 170.8 kg/s, 48 MW] 

7 

Sr. 

No. 

Chapter-7 Gas Power cycle Marks 

1 Derive expression for air standard efficiency of diesel cycle. 7 

2 Derive expression for air standard efficiency of otto cycle. 7 

3 With T-S diagrams explain the various methods to improve the performance of Gas 

turbine power plant. 
7 

4 Explain ideal and actual brayton cycle with T-S diagram. How they differ from each 

other. 
7 

5 With schematic and T-S diagram explain the brayton cycle with intercooling, reheating 

and regeneration.  
7 

6 Define following terms: 

1) Cut-off ratio, 2) Mean effective pressure, 3) Steam rate.  
4 

7 Justify: For the same compression ratio and work capacity, Brayton cycle is more 

suitable than Otto cycle in gas turbine power plants.  
3 

8 Explain using p-v and T-s diagram, Which of the two cycles – Otto cycle and Diesel 

cycle, will have higher efficiency for a given maximum pressure and temperature in the 

cycle?  

4 

9 Justify: In Otto cycle, the compression ratio cannot, however, be increased beyond a 

certain limit.  
3 

10 What do you understand by the mean temperature of heat addition? For a given T2, show 

how the Rankine cycle efficiency depends on the mean temperature of heat addition.  
4 

11 What do you understand by steam rate and heat rate? What are their units?  3 

12 What is the effect of regeneration? On the (1) specific output, (b) mean temperature of 

heat addition (c) cycle efficiency and (d) steam rate  
4 

13 Compare the Otto, Diesel and Dual cycle for (1) same compression ratio and heat 

supplied (2) constant maximum pressure and heat supplied 
4 

14 List out the assumptions made for analysis of Air standard cycle. 4 

 

 

 



Noble Group of Institutions, Junagadh. 
Faculty of Engineering  
Department of Mechanical Engineering 
 

  
Mechanical Engg. Dept. – NGI - Junagadh. 

 
  

Sr. 
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Chapter-8  Properties of Gases And Gas Mixtures Marks 

1 What is the Vander waal’s equation of state? State its importance and derive it. 7 

2 State the statements of Dalton’s Law and Gibbs-Dalton Law. Explain in detail Dalton’s 

law of partial pressures. 
7 

3 Explain adiabatic mixing of perfect gases. 7 

4 What is an equation of state? State its different type and which type is focused in the 

present subject.  
7 

5 What is an ideal gas equation? What assumptions are made in deriving the ideal gas 

equation of state from kinetic theory of gas?  
7 

6 State the law of corresponding states and define the compressibility factor and explain its 

significance.  
7 

7 

 

4 

8 Draw the generalized compressibility chart. 3 
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