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II B. TECH I SEMESTER SUPPLEMENTARY EXAMINATIONS, FEB - 2022 

THERMODYNAMICS 

(Mechanical Engineering) 
 

Time : 3 Hours                  Max. Marks : 60 
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________  

Note : Answer ONE question from each unit (5 × 12 = 60 Marks) 

Steam Tables are allowed. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

 

UNIT-I Marks 

1. a) Explain the concept of macroscopic and microscopic view points applied to 

the study of thermodynamics. 
[6M] 

 b) The temperature scale of a certain thermometer is given by relation                          

t=A ln p +B, where A and B are constants and p is the thermometric property 

of the fluid in thermometer. At ice point and steam point, if the thermometric 

property is found to be 1.5 and 7.5 respectively. What will be the temperature 

corresponding to the thermometric property of 3.5 on Celsius scale? 

[6M] 

(OR) 

2. a) Explain about intensive and extensive properties. [6M] 

 b) An engine cylinder has a piston of area 0.12 m3 and contains gas at a pressure 

of 1.5 MPa. The gas expands according to a process which is represented by a 

straight line on a pressure-volume diagram. The final pressure is 0.15 MPa. 

Calculate the work done by the gas on the piston if the stroke is 0.30 m. 

[6M] 

UNIT-II 

3. a) Write the study flow energy equation for a single stream entering and a single 

stream leaving a control volume and explain the various terms in it. 

[4M] 

 b) In a gas turbine the gas enters at the rate of 4 kg/s with a velocity of 52 m/s 

and enthalpy of 910 kJ/kg and leaves the turbine with a velocity of 155 m/s 

and enthalpy of 410 kJ/kg. Assume for gas R = 0.287 kJ/kgK and Cp = 1.004 

kJ/kgK and inlet conditions to be at 100 kpa and 270C. Determine the power 

output of the turbine and the diameter of inlet pipe. 

[8M] 

(OR) 

4. a) What is PMM1? Explain why is it impossible?   [6M] 

 b) A gas of mass 1.5 kg undergoes a quasi-static expansion which follows a 

relationship p = a + bV, where ‘a’ and ‘b’ are constants. The initial and final 

pressures are 1000 kPa and 200 kPa respectively and the corresponding 

volumes are 0.20 m3 and 1.20 m3. The specific internal energy of the gas is 

given by the relation u = l.5 pv – 85 kJ/kg Where p is the kPa and v is in 

m3/kg. Calculate the net heat transfer and the maximum internal energy of the 

gas attained during expansion. 

[6M] 
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UNIT-III 

5. a) Establish the equivalence of Kelvin-Planck and Clausius statements.              [6M] 

 b) Water is heated at a constant pressure of 0.7 MPa. The boiling point is 

164.97°C. The initial temperature of water is 20°C. The latent heat of 

evaporation is 2066.3 kJ/kg. Find the increase of entropy of water, if the final 

state is steam. 

[6M] 

(OR) 

6. a) Explain the principle of entropy increase. [6M] 

 b) Water flows through a turbine in which friction causes the water temperature 

to rise from 350C to 370C.If there is no heat transfer, how much does the 

entropy of the water change in passing through the turbine? 

[6M] 

UNIT-IV 

7. a) Draw the phase equilibrium diagram for a pure substance on p – T                          

co-ordinates and also explain it. 

[6M] 

 b) Find the internal energy of 1 Kg of steam at a pressure of 10 bar, when the 

condition of steam is 

     (i) Wet with dryness fraction of 0.85 

     (ii) Superheated, the degree of superheat is 500⁰C 

     (iii) Dry saturated 

The Cp of superheated steam is 2.01 kJ/kg 

[6M] 

(OR) 

8. a) What is quality of steam?  Explain any one method of measurement of 

quality.   

[6M] 

 b) 0.5kg of air is compressed reversibly and adiabatically from 80kPa, 600C to 

0.4MPa, and is then expanded at constant pressure to the original volume. 

Sketch these processes on the p-v and T-s planes. Compute the heat transfer 

and work transfer for the whole path. 

[6M] 

UNIT-V 

9. a) With the help of a schematic diagram, explain how the adiabatic saturation 

temperature is obtained. 

[6M] 

 b) A mixture of gases contains 1.2 kg of oxygen and 1.8 kg of nitrogen. The 

pressure and temperature of the mixture are 350kPa and 300K.Determine for 

mixture (i) mass fraction and mole fraction of each constituent gas,                       

(ii) average molecular weight,(iii) the partial pressures.  

[6M] 

(OR) 

10. a) Discuss about an Ideal gas mixtures and also explain Amagat’s law of 

additive volumes? 

[6M] 

 b) A rigid insulated vessel contains 12 kg of oxygen at 200 kPa, 280 K separated 

by a membrane from 26 kg carbon dioxide at 400 kPa, 360 K. The membrane 

is removed and the mixture comes to a uniform state. Find the final 

temperature and pressure of the mixture 

[6M] 

* * * * * 


