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   CO BL 
Q.1(a) Thermodynamics can be studied by adopting either a macroscopic or a microscopic 

approach. Distinguish between macroscopic & microscopic approach with examples of 
properties involved in both the approaches. 

[2] 1 2 

Q.1(b) A balloon is filled with air (200 kpa/300k) such that it becomes a sphere of diameter 
1 m. It is then gradually heated till its pressure rises to 500 kpa. Determine the amount 
of the work done during the process, assuming that the pressure inside the balloon is 
proportional to the diameter of the balloon 

[3] 1 4 

     
     

Q.2(a) What is a process? Explain the meaning of Quasi-static process and also state its 
characteristic features. 

[2] 1 2 

Q.2(b) An ideal gas is heated at constant volume until its temperature is 3 times the original 
temperature, then it is expanded isothermally till it reaches its original pressure. The 
gas is then cooled at constant pressure till it is restored to the original state. 
Determine the net work done per kg of gas if the initial temperature is 350k. 

[3] 1 4 

     
     

Q.3(a) What are point and path functions? Explain with illustration that both work and heat 
are path functions and not point functions. 

[2] 1 2 

Q.3(b) Show that the enthalpy of a fluid before throttling is equal to that after throttling 
[hi=he] 

[3] 2 2 

     
     

Q.4(a) Define internal energy and specific heats of a system  [2] 2 2 
Q.4(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 1.2 m3. The specific internal energy of the gas 
is given by the relation  

𝑢 = 1.5 𝑝𝑣 −  85 𝑘𝐽/𝑘𝑔 
where p is in kPa and v is in m3/kg. Calculate the net heat transfer and the maximum 
internal energy of the gas attained during expansion.  

[3] 2 4 

     
     

Q.5(a) Derive an expression for work done in a polytropic process. [2] 2 2 
Q.5(b) Dry saturated steam at 5 bar enters an adiabatic nozzle at a velocity of 2m/s and 

leaves as dry saturated steam at 2 bar. calculate the exit velocity of the steam. 
[3] 2 4 
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