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Q.CODE: Z423 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) Write  the  moment  equations  for  a  steady  incompressible  three  dimensional 

flow. 
 

 b) What is magnus effect?  
 c) Write  the  rotational  components  about  X,  Y  and  Z  axis  and  also  write  the 

relation with vorticity. 
 

 d)  What are the properties of stream function?  
 e) Define circulation and vorticity and write the relation between them.  
 f) What is difference between laminar and turbulent boundary layer?  
 g) Derive displacement thickness.  
 h) What is vortex filament?  
 i) What is conformal transformation?  
 j) What are assumptions of thin aerofoil theory?  
    

Q2  State and prove Kutta-Jonkowski’s theorem. (2+8) 
    

Q3  Transform  a  circle  into  a  symmetric  aerofoil  profile  using  Joukovski’s     

transformation function. 
(10) 

    
Q4  Prove  that  for  a  3-D  steady  incompressible  flow  the  divergence  of  velocity 

vector must vanish. 
(10) 

    
Q5  A source of strength(+m) and sink of strength (-m) is situated at a distance 2C 

apart. Sketch the flow pattern for this combination. 
(10) 

    
Q6  The velocity distribution in the boundary layer is given by (u/U)= 2*(y/δ)- (y/ 

δ )2  , δ is boundary layer thickness. Calculate the following 

i) Displacement thickness 

ii) Momentum thickness 
iii) Energy thickness   

 

 

(10) 
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Q7 a) Show that streamlines and potential lines are orthogonal to each other. 

 
(5) 

 b) Find the equation of the streamline for the flow given by = − ̂ − 6 ̂. (5) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Critical circulation  

 b) Boundary layer  

 c) Biot-Savart Law  

 d) Horse shoe vortex system  
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