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Q.1(a) Define computational fluid dynamics. Explain the steps involved to complete a CFD 
project. 

[5] 1 2 

Q.1(b) Classify the system of equations, 
(x+y)∂u/∂x + ∂v/∂y = 0 
(x-y)∂v/∂x + ∂u/∂y = 0 

[5] 1 3 

     
     

Q.2(a) Using Taylor series expansion, derive the 1st order forward and backward differences, 
and 2nd order central difference approximations of ∂f/∂x.    

[5] 2 3 

Q.2(b) What do you understand by the numerical dissipation and dispersion? Explain with 
suitable examples. 

[5] 2 2 

     
     

Q.3(a) Discuss the Jacobi iteration method to solve the 2-D Laplace's equation ∂2u/∂x2 +  
∂2u/∂y2 = 0 numerically.   

[5] 3 2 

Q.3(b) Explain the explicit and implicit methods to solve the linear convection equation ∂u/∂t 
+ c ∂u/∂x = 0, where c = constant.    

[5] 3 2 

     
     

Q.4(a) What do you understand by checkerboard velocity or pressure distribution? How do you 
remove this problem for solving incompressible Navier-Stokes equations? 

[5] 4 2 

Q.4(b) Explain the procedure to solve incompressible Navier-Stokes equations using staggered 
grid. 

[5] 4 2 

     
     

Q.5(a) Write down the 1-D Euler equations in conservative form and find out the flux Jacobian 
matrix.  

[5] 5 3 

Q.5(b) Explain the supersonic inlet and supersonic outlet boundary conditions at the farfield 
boundary faces. 

[5] 5 2 
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