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at least TWO questions from each part.
PART — A
1 a. Describe the four models of fluid flow for continuum fluid. (10 Marks)
b.  What is computational fluid dynamics? List the applications with examples. (10 Marks)
2 a. Derive the continuity equation by considering the model of finite control volume fixed in
space. (10 Marks)
b.  Write the comment on the integral versus differential form of the equations. (04 Marks)
c.  Write the comments on the governing equations. (06 Marks)
3 a. How partial differential equations can be classified? (08 Marks)
b. Discuss briefly about the general behavior of hyperbolic, parabolic and elliptic PDE in the
computational flow field domain. & (12 Marks)
4 a. Briefly explain explicit and implicit appr s with advantages and disadvantages.
(10 Marks)
b. Derive the forward, backward andegnfral difference approximations to the first derivative
along with leading error terms. Q (10 Marks)
Qm PART-B
S a. List the essential properties grids. (05 Marks)
b.  What is grid generation? Briefly explain different types of grids. (08 Marks)
c. Explain adaptive grid generation. (07 Marks)
6 a. Derive the expression for a Jacobian (J) in the following form:
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b. Explain the grid stretching, with a typical example. (10 Marks)
7 a. What is a finite volume method? Explain and list the important features of an FVM.
(10 Marks)
b. Briefly explain cell vertex formulation. (10 Marks)
8 a. Determine the amplification factor and stability requirement of Lax-Wendroff technique
applied to the convection equation. (10 Marks)
b. Explain the procedure of ADI technique considering 2D, unsteady heat conduction equation
in Cartesian space. (10 Marks)
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