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_____________________________________________________________________ 

 Notes : 1. All questions are compulsory. 

 2. Draw well labelled diagram wherever necessary. 
 

    

1. Either  

 a) i) State and explain first law of thermodynamics. What are the limitations of the first 

 law of thermodynamics? 

 

5 

  ii) Derive the adiabatic relation between T and V for an ideal gas.  

 

3 

  iii) A quantity of air at 27º C and atmospheric pressure is suddenly compressed to half its 

 original volume find the final pressure and final temperature. Give  = 1.4. 

2 

  OR  

 b) i) Define entropy. What is its physical significance? 

 

3 

  ii) Explain Kelvin's thermodynamic scale of temperature. 

 

4 

  iii) Calculate the change in entropy when 1 kg of water is raise from 273K to 373K. 

 Given specific heat of water is 1 kcal/kgK. 

 

3 

2. Either  

 a) i) State and prove Planck's radiation law for black body. 

 

5 

  ii) Deduce Wien's displacement law from Planck's radiation formula. 

 

3 

  iii) Calculate the surface temperature of sun if the wavelength of maximum intensity in 

 solar spectrum is 4753 AU and Wien's constant is 
20.2898 10 mK− . 

2 

  OR  

 b) i) What is microphone? Explain the principle, construction and working of crystal 

 microphone with suitable diagram. 

 

5 

  ii) Explain the principle and working of recording of sound on a magnetic tape. 

 

3 

  iii) The intensity of sound produced by thunder is 0.1 W/m2. Calculate the intensity level 

 in decibel. Audible threshold limit at 1000 Hz frequency is 
12 2Io 10 W / m−= . 

 

2 

3. Either  

 a) Distinguish between a reversible and an irreversible process. 

 

2½ 

 b) State and explain second law of thermodynamics in terms of entropy. 

 

2½ 

 c) Derive Rayleigh Jean's law from Planck's radiation formula. 

 

 

2½ 
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 d) The volume of a big hall is 1500 m3 and the reverberation time for it is 1.5 second. If the 

total surface area of absorption of sound is 800 m2, Calculate  

i) The total absorbing power of all surfaces of hall and  

ii) The average absorption coefficient. 

2½ 

  OR  

 e) A Carnot's engine whose lower temperature heat sink is at 27º C has its efficiency 40%. 

What is the temperature of heat source? 

 

2½ 

 f) Derive Clausius - Clapeyron latent heat equation by using Maxwell's thermodynamic 

relation. 

 

2½ 

 g) Describe how the idea of perfectly black body has been achieved in practice. 

 
2½ 

 h) What are the characteristics of musical sound. 

 
2½ 

4. Either:-  

 a) State and prove Carnot's theorem. 

 
2½ 

 b) Calculate the change in entropy when 35 10 gm of water at 100º C. is converted into 

steam at the same temperature (Latent heat of water is 540 Kcal/kg). 

 

2½ 

 c) State the Planck's quantum Postulates about black body radiations. 

 
2½ 

 d) Distinguish between a noise and musical sound. 2½ 

  OR  

 e) State and explain Zeroth law of thermodynamics. 

 
2½ 

 f) Explain the significance of the term Heat Death of the universe. 

 
2½ 

 g) What is the wavelength of maximum intensity radiation radiated from a source at 

temperature 3000º C? Wein's constant = 
32.898 10 mk− . 

 

2½ 

 h) What are the factors affecting acoustics of buildings? 

 
2½ 

5.  Solve any ten of the followings. 

a) What is Heat engine? 

b) Define adiabatic process. 

c) What are extensive and intensive variables? 

d) Draw T-S diagram. 

e) State third law of thermodynamics. 

f) Write down any one Maxwell's thermodynamic relations. 

g) Define emissive power. 

h) What is a perfectly black body? 

i) Define absorptive power. 

j) What is bel and decibel? 

k) Define Reverberation. 

l) What is transducers? 
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