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_____________________________________________________________________ 

 Notes : 1. Solve all the five questions. 

 2. Each question carries equal marks. 

 

 

  UNIT - I 

 

 

1. a) Derive the Navier-Stokes equation of motion of a viscous fluid. 

 

10 

 b) Obtain the relations between the stress and rate of strain. 

 

10 

  OR 

 

 

 c) Discuss the coefficient of viscosity and Laminar flow. 

 

10 

 d) Explain the energy Dissipation due to viscosity. 

 

10 

  UNIT - II 

 

 

2. a) Explain the rate of flow of charge by considering the two cases fluid at rest and fluid in 

motion. 

 

10 

 b) State and prove the Alfven’s theorem. 

 

10 

  OR 

 

 

 c) Explain the Magnetic Reynolds Number. 

 

10 

 d) Discuss the Maxwell’s electromagnetic field equation when the medium at rest. 

 

10 

  UNIT - III 

 

 

3. a) State and prove the Buckingham theorem. 

 

10 

 b) 
Derive the equation 

u y
0

x y
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 for the laminar flow of a fluid at high Raynolds number 

over a smooth solid boundary. 

 

10 

  OR 

 

 

 c) Explain the Prandtl’s boundary layer equation. 

 

10 

 d) Discuss Blasius solution. 

 

 

 

 

10 
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  UNIT - IV 

 

 

4. a) Discuss double correlation between turbulence velocity components. 

 

10 

 b) 

Explain the macro scale turbulence and obtain ( )( )
b
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10 

  OR 

 

 

 c) Discuss on integral scale of turbulence. 

 

10 

 d) Derive the equation for the conservation of a transferable scalar quantity in a turbulent flow. 

 

10 

  UNIT - V 

 

 

5. a) Write a short notes on diffusion of vorticity. 

 

5 

 b) Show that the magnetic Reynolds number is given by Rm 4z 6vL=  . 

 

5 

 c) Write a short note on equation of motion of a conducting fluid. 

 

5 

 d) Define- 

 

i) Turbulence Intensity. 

 

ii) Relative Intensity. 

 

 

5 

  ****************  

 


