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FACULTY OF ENGINEERING

B.E. 2/4 (Mech./Prod.) II – Semester (New) (Suppl.) Examination, January 2013

Subject : Thermodynamics

Time : 3 hours Max. Marks : 75

Note:  Answer all questions from Part-A.  Answer any FIVE questions from Part-B.

PART – A (25 Marks)

1. What do you understand by the term Quasi Static process? (3)
2. What is the practical use of Zeroth law of Thermodynamics? (2)
3. Under what condition, closed system work and heat transfers are equal? (3)
4. State one limitation on the first law of thermodynamics. (2)
5. Define Helmoholtz function. (3)
6. State carnot’s theorem. (2)
7. How is water a separate category of pure substance compared to others? (3)
8. Define dryness fraction of steam. (2)
9. Discuss the process of sensible and latent heating in a Rankine cycle. (3)
10.Plot a sketch of Otto cycle on T-s diagram. (2)

PART – B (5 x 10 = 50 Marks)

11.a) Define thermodynamic equilibrium. (5)
b) Discuss how microscopic approach differs from macroscopic approach. (5)

12. Air flows steadily at the rate of 0.4 kg/s through an air compressor, entering at 6 mls
with a pressure of 1 bar and a specific volume of 0.85 m3/kg, and leaving at 4.5 mls
with a pressure of 6.9 bar and a specific volume of 0.16 m3/kg.  The internal energy
of air leaving is 88 kJ/kg greater than that of the air entering.  Cooling water in a
jacket surrounding the cylinder absorbs heat from the air at the rate of 59 kJ/s.
Calculate the power required to drive the compressor and the inlet and outlet pipe
cross-sectional areas.

13. One kg or air is allowed to expand reversibly in a cylinder behind a piston in such
a way that the temperature remains constant at 2600c while the volume is doubled.
The piston is then move in, and heat is rejected by the air reversibly at constant
pressure until the volume is the same as it was initially.  Calculate the net heat flow
and the overall change of entropy.  Sketch the processes on a P-V and T-s diagram.

14. A tank of capacity 0.5 m3 is connected to a steam pipe through a valve which carries
steam at 14 bar and 3000c ; The tank initially contains steam at 3.5 bar and
saturated condition.  The valve in the line connecting the tank is opened and the
seam is allowed to pass into the tank until the pressure in the tank becomes 14 bar.

Determine the mass of steam that entered into the tank.

15. Compare the working principles of Diesel and Dual cycles using P-V and T-s
diagrams.

16. Derive relations for molecular weight and specific heats for a mixture in terms of its
component values.

17.a) Derive Maxwell’s relations from fundamentals. (5)
b) Establish steady flow energy equation for a device involving two inlet flows and

two outlet flows. (5)
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