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   CO BL 
Q.1(a) Define system and surroundings. [2] 1 1 
Q.1(b) Describe the quasi-static process with a neat sketch. [3] 1 2 
Q.1(c) Derive an expression for the p‧dV work for a process with p‧Vn=C. What would be the 

work done in case of a free expansion of the gas? 
[5] 1 3 

     
     

Q.2(a) Define enthalpy and write an expression for the same. [2] 1 1 
Q.2(b) Examine whether energy is a property of the system or not. [3] 1 4 
Q.2(c) In a gas turbine, the gas enters at the rate of 5 kg/s with a velocity of 50 m/s and 

enthalpy of 900 kJ/kg and leaves the turbine with a velocity of 150 m/s and enthalpy of 
400 kJ/kg. The loss of heat from the gases to the surroundings is 25 kJ/kg. Assume for gas 
R = 0.285 kJ/kg K and Cp = 1.004 kJ/kg K and the inlet conditions to be at 100 kPa and 
27°C. Determine the power output of the turbine and the diameter of the inlet pipe.  

[5] 1 5 

     
     

Q.3(a) Explain with neat sketches, the different modes of heat transfer along with the 
expressions (derivation not required). 

[5] 2 2 

Q.3(b) Water flows at 50°C inside a 2.5-cm-inside-diameter tube such that hi = 3500 W/m2‧°C. 
The tube has a wall thickness of 0.8 mm with a thermal conductivity of 16 W/m2‧°C. The 
outside of the tube loses heat by free convection with ho = 7.6 W/m2‧°C. Calculate the 
overall heat transfer coefficient and heat loss per unit length to surrounding air at 20°C. 

[5] 2 5 

     
     

Q.4(a) Describe the following:  
1. The continuum concept of a fluid 
2. The Lagrangian description of fluid flow 
3. The Eulerian description of fluid flow 

[6] 4 2 

Q.4(b) The velocity vector in a fluid flow is given as . Find the 
velocity and acceleration of a fluid particle at (2, 1, 3) at time t = 1. 

[4] 4 5 

     
     

Q.5(a) Derive Bernoulli’s equation from Euler’s equation. Also, state the assumptions made 
while deriving Bernoulli’s equation. 

[5] 5 5 

Q.5(b) The water is flowing through a pipe having diameters of 20 cm and 10 cm at sections 1 
and 2, respectively. The rate of flow through the pipe is 35 liters/s. Section 1 is 6 m 
above the datum and section 2 is 4 cm above the datum. If the pressure at section 1 is 
39.24 N/cm2, find the intensity of pressure at section 2. 

[5] 5 5 
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