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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions:  (2 x 10) 
 a) In a potential flow, the superposition of the stream functions of a uniform flow 

and a line source gives rise to a dividing streamline representing 

i) Rankine’s half-body 

ii) infinite circular cylinder 

iii) infinite rotating circular cylinder 

iv) infinite elliptical cylinder 

 

 b) If ψ is the stream function, the Laplace’s equation ∇ ψ =0 is true when the flow 
is 

i) incompressible 

ii) incompressible and irrotational 

iii) irrotational 
iv) compressible 

 

 c) Maximum value of coefficient of pressure in an incompressible flow is 
i) 0 

ii) 1 
iii) -1 

iv) No Limit 

 

 d) Shear stress is more when the flow 

i) is Laminar 
ii) is turbulent 

iii) is in Transition state 
iv) does not change 

 

 e) Outside the boundary layer the flow is 
i) Viscous 

ii) Non viscous 
iii) Both the above 

iv) None of the above 

 

 f) Streamline, streakline and pathline are one and the same for 

i) Uniform flow 

ii) Steady flow  

iii) Unsteady flow 

iv) None of the above 
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 g) The aerodynamic center of a subsonic aerofoil, with chord c, is located at 

the leading edge 

i) 0.25c from the leading edge 

ii) 0.50c from the leading edge 

iii) 0.75c from the leading edge 

iv) None of above 

 

 h) The ratio of inertia force to viscous force is known as 

i) Mach number 

ii) Euler number 

iii) Weber number 

iv) Reynolds number 

 

 i) The lift curve slope dCl/dα is independent of 
i) Camber line 
ii) Chord line 

iii) Camber  
iv) None of the above 

 

 j) Which of the following statements is/are not true for a vortex filament? 
P. Its strength is constant along the length. 

Q. It can’t end in a fluid. 
R. Its length is always infinite. 

i) P 
ii) R 

iii) Q&R 
iv) None 

 

    
Q2  Answer the following questions:  (2 x 10) 

 a) State D’Alembert’s paradox.  
 b) What is conformal transformation?  
 c) Write  the  rotational  components  about  X,  Y  and  Z  axis  and  also  write  the 

relation with vorticity. 
 

 d) Derive momentum thickness.  
 e) What are assumptions of thin aerofoil theory?  

 f) Define streamline.  
 g) Define source and sink flow.  
 h) What is the use of flow net?  
 i) What is the significance of Mach number?  
 j) Define rotation and write its relation with vorticity.  
    
  Part – B (Answer any four questions)  

Q3 a) The  velocity  vector  in  a  fluid  flow  is  given  by = 4 ̂ − 10 ̂ + 2 . 

Find the velocity and acceleration of fluid particles at (2, 1, 3) and at time t=1. 

(10) 

 b) Define local, convective and total acceleration. (5) 
    

Q4 a) Derive a relation for lift and moment co-efficient for thin circular arc aerofoil.

   
(10) 

 b) Derive an expression for circulation and write its relation with vorticity. (5) 
    

Q5 a) Find  the  stream  function  and  potential  function  for  a  doublet  placed  in  a 

uniform horizontal stream of velocity Um/s and sketch the flow pattern. 
(10) 

 b) Transform a circle into an ellipse using Joukowski’s transformation function. (5) 
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Q6 a) Derive  the  relations  for  normal  force  on  a  spinning  circular  cylinder  in  a 

uniform stream, i.e. l=ρuK. 
(10) 

 b) Explain trailing vortex system. (5) 
    

Q7 a) The velocity distribution in the boundary layer is given by (u/U)= (y/δ)1/7  , δ is 
boundary layer thickness. Calculate the following 

i) Displacement thickness 

ii) Momentum thickness 

iii) Energy thickness   

iv) Shape factor 

(10) 

 b) Explain the methods for avoiding flow separation. (5) 
    

Q8 a) Prove that for a 3-D incompressible, steady flow . (10) 

 b) Find the equation of the streamline for the flow given by = 3 ̂ − 3 ̂. (5) 
    

Q9 a) Sketch the flow pattern for a  source  in uniform  horizontal stream and derive 

the  vertical  velocity  component,  height  of  cliff  and  position  of  stagnation 

point. 

(10) 

 b) State the Kutta conditions. (5) 
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