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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) Distinguish between conservation and non-conservation forms of fluid flow.  
 b) Write down conservative form of continuity equation and explain the term 

involved 
 

 c) List out advantages of panel method.  
 d) Elaborate the basic aspects of finite difference equation.  
 e) Differentiate between structured and unstructured grid   
 f) List out difference between finite volume and finite difference method.  
 g) What is meant by CFL condition.  
 h) Define convergence  
 i) Explain cell-centered method.  
 j) What types of grids are generally used in Finite Volume Method?  
    

Q2 a) Derive the energy equation for a viscous flow with heat transfer in non-
conservation form. 

(5) 

 b) Justify CFD is a research tool. Write and explain the steps involved in CFD 
process. 

(5) 

    
Q3 a) What is the difference between the Euler’s model and Navier Stokes model of 

equation? Write the generic form of Navier Stokes model. 
(5) 

 b) Explain the supersonic flow over the nose of a blunt body. Write a short note 
on shock capturing method. 

(5) 

    
Q4 a) Explain the strong and weak formulations of a boundary value problem. (5) 

 b) Explain the domain and boundaries for the solution of parabolic equation in 2-
D. Also explain the steady boundary layer flows over body. 

(5) 

    
Q5 a) Discuss the vortex panel method applied to lifting flows over a flat plate (5) 

 b) Solve the simplified Sturn-Lioville equation with boundary conditions y(0) = 0 
and using Galerkin finite element method. 

(5) 

    
Q6 a) State and explain the spurious modes for Runge-Kutta cell vortex formulation 

in FVM. 
(5) 

 b) Describe Mac Cormark multi-step method (5) 
    

Q7  Consider the viscous flow of air over a plate. Variation in velocity with respect 
to y is given as: u = 1582(1-e-y/L). Where L = 1 unit and µ = 3.37x10-

7slug/(ft.s). y is from 0 to 0.3 in the steps of 0.1. Find the percentage error in 
shear stress, involved in 1st ordered and 2nd ordered difference compared to 
exact solution. 
 
 
 
 

(10) 
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Q8  Write short answer on any TWO : (5 x 2) 
 a) Mathematical properties of Fluid dynamic Equation  
 b) Shooting method  
 c) PISO solver   
 d) Steady inviscid supersonic flow.  
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