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SECTION - A

Answer all questions in a sentence or two, each carries 1 mark.

1. What is a blackbody?

2. Define Weidman-Franz law.

3. Define Wein's displacement law.

4. Define the second law of thermodynamics.

5. What is a heat engine?

6. Define efficiency of a heat engine.

7. Define entropy.

8. Define Fermi energy.

9. What are fermions?

10. A coin is tossed ten times. What is the probability of getting at least one tail?

(10x1=10Marks)
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SECTION - B

Answer any eight questions in a sentence or two, each carries 2 marks.

11 Explain thermal conductivity.

12. What is ultraviolet catastrophe?

13. Explain any two applications of Wien's displacement law.

14. Explain an isothermal process.

15. A blackbody ahrrays appears as Black. Explain whether this statement is correct
or not.

16. Explain the equation for the efflciency of a Carnot's engine.

17. What are the components of a heat engine?

18. Entropy of the universe always jncreases, why?

19. What are the advantages of a Carnot's engine when compared to that of an
ordinary heat engine?

20. State second law of thermodynamics in terms of entropy.

2-r. Whal is the role of latent heat when ice is melted lo waier at 0'C,

22. What is phase-space?

23. Name and very briefly explain the three ensembles in statistical mechanics.

24. What are lhe differences between Fermi - Dirac and Bose - Einslein statistics?

25. Explain the Planck's distribution law ol a blackbody.

26. Explain the classical theory of Speciflc heat of solids.
(8x2=16Marks)
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SECTION - C

Answer any six questions in a sentence or two, each carries 4 marks

27. Given that the thermal conductivity of the material of a slab is 8.4x10-3
Wm-1K-1 Calculate the amount of heat flows through the slab per second when
the difference in temperature between the slab is 10 K. Given that the thickness
of the slab is 1 cm and its area of cross section is 10-2m2

28. The surface temperature of the Sun is 55OOK. Calculate the maximum
wavelenglh which can be emifted from the Sun. Given that Wein's constant is
0.292 x10'2 metre K .

29. Calculate the energy radiated by a blackbody at 400K. Given that the Stefan's
constant is 5.67x10-8 wm'zK1 .

30. Prove that the work done in an adiabatic change is equal to its change in internal
energy.

31. Calculate the efficiency of a Carnot's engine works between 600K and 400K.

32. Calculate the entropy change when zkg of ice at 273 K is converted lo water at
the same temperature. Given that the latent heat of ice is 3.35x105J kgi.

33. Draw and explain lhe T-S diagram of a Carnot's cycle.

34. Prove that the change in entropy in a reversible process is zero.

35. Calculate the energy of a radiation of wavelength 600nm using Planck's
distribution law. Given that h=6.62x1o-vJs , C=3x108 m/s.

36. Derive the Rayleigh-Jeans formula for a blackbody.

37. Distinguish canonical, micro canonical and grand canonical ensembles.

38. Calculate the velocity of a free electron at a temperature of 273K. Given that the
Boltzmann constant is 1 .38x10'23 K1. Mass of the electron is 9.1x10'31 kg.

(6x4=24Marks)
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SECTION _ D

Answer any two questions, each carries 15 marks.

39. Explain the method of determination of Heat conductivity of a material by Lees'
disc.

40. Using the Result of Wen's displacement law and Planck's theory explain the
spectrum of a blackbody.

41 . Derive the equation for work done in an isothermal process.

42. Explain the working of a Carnot's engine in detail and derive the expression for
its efriciency.

43. Write notes on the salient features of Maxwell-Boltzmann, Fermi Dirac and B.E,
Distribution laws.

44. Explain the concepls of Free eleciron theory. Explain the electron energy
distribution of free electrons in a metal.

(2 x .t5 
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