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Q.1(a) Describe Kelvin’s theorem and show different mechanism of changing circulation. [5] 
Q.1(b) Illustrate the circulation generation due to shock motion in a non-homogeneous medium. [5] 

   
   

Q.2(a) Describe the different stages of transition from laminar to turbulence. Hence classify the mechanism 
of the transition.  

[5] 

Q.2(b) Discuss the boundary layer behavior in a diffuser and hence show the influence of exit boundary layer 
blockage (2δ∗e/We) on the change of pressure rise coefficient with the area ratio (AR=We/Wi) where 
We is the height of the diffuser at exit and δ∗e is the displacement thickness at the diffuser exit. 

[5] 

   
   

Q.3(a) Show the differences between the steady and unsteady boundary layers. [5] 
Q.3(b) Explain briefly the Kelvin Helmholtz instability and thus show the significance of frequency in the 

instability estimation. 
[5] 

   
   

Q.4(a) Demonstrate the starting of a supersonic diffuser by the shock swallowing process.  [5] 
Q.4(b) Show the significance of compound flow indicator for a multistream compressible flows inside a CD 

nozle. 
[5] 

   
   

Q.5(a) Demonstrate the features of flow process in a Ramjet Engine with constant pressure heat addition in 
the combustion chamber. 

[5] 

Q.5(b) Illustrate a case where heat addition in a stream corresponds to generation of vorticity at the exit of 
the duct. 

[5] 
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