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Section A (Answer ALL questions in one or two sentences. Each question carries ONE mark.)
1. State Stephan’s law
2. Write down the differential form of 1st law of thermodynamics.
3. State Wiedmann-Franz law. 
4. Define thermal conductivity and give unit and dimension?
5. State the principle of increase in entropy.
6. State Zeroth law of thermodynamics.
7. What is a thermodynamic system? Give an example? 
8. What is Statistical Probability?

9. Cooking utensils are provided with wooden handles. Why?

10. What is an adiabatic process?

SECTION B (Answer any 8 questions, not exceeding a paragraph. Each question carries two marks.)
11. Differentiate isobaric and isochoric processes.
12. Show that adiabatic curve is steeper than isothermal curve.
13. Explain second law of thermodynamics.
14. Define solar constant.
15. State Nernst theorem.
16. Deduce the expression isothermal and adiabatic elasticity.
17. Calculate the work done when a gas expands adiabatically.

18. How is entropy and disorder related?

19. State and explain Phase space.
20. Ice formation of lakes slows down as thickness of ice increases. Why?
21. Explain the construction of Fery’s black body.
22. Give some practical applications of thermal conductivity.
SECTION C (Answer any six questions. Each question carries four marks)
23. One mole of a monoatomic gas (γ = 5/3) at 27 0C is adiabatically compressed in a reversible process from an initial pressure of one atmosphere to a final pressure of 50 atm. Calculate the resulting temperature.
24. A gas with volume of 10-2m3 pressure of 5atm expands isothermally to a pressure of 1 atm. Calculate the work done. 
25. The opposite faces of a brass plate of 2 mm thick are at a temperature difference of 100 0C. The area of the plate is 0.02 m2. Find the quantity of heat that flows through the plate in 1 minute if the thermal conductivity of brass is 110 W/m/K.
26. A, B and c are three identical rods made of different materials and placed end-to-end as shown in the figure. The thermal conductivity of A is twice that of B and four times that of C. The free end of A is kept at 1000 and that of C is kept at 00C. Find the temperature of the AB junction and the BC junction.
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27.  A tire has an air pressure of 4 atmospheres at a temperature of 300 K. If it bursts suddenly, calculate the final temperature. γ = 1.4
 28. Calculate the coefficient of performance of an ideal refrigerator working between -150C and 350C.

 29. The two ends of a copper rod of length 0.8 m and radius 5 mm are kept between boiling water and ice at 00C. If 100 gm of ice melts in one hour, calculate the thermal conductivity of copper. Latent heat of fusion of ice = 336 kJ/kg.

 30. Calculate the change in entropy when 100 gm of water at 400C is converted into steam at 100 0C. Specific heat of water = 4200 J/kg/K, Latent heat of steam = 2.26×106 J/kg.

  31. A Carnot engine has the same efficiency (i) between 100K and 500K and (ii) T K and 900K.  Calculate the value of T.                                                                                                                  
SECTION D (Answer any TWO questions. Each question carries 15 marks.)
 32. Derive the expression for work done in adiabatic process. What is an indicator diagram? What is its 

significance?
 33. Define solar constant. Describe an experiment to determine the solar constant using a pyrheliometer.

 34. Define thermal conductivity. Describe, with theory, an experiment to determine the thermal conductivity of a bad conductor using Lee’s disc method.
35. Explain the working of Carnot’s engine and derive an expression for efficiency of Carnot’s engine.
