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1. Consider the following equation:
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Sketch the regions of the x− y plane where the equation exhibits (a) Hyperbolic behaviour,
(b) Parabolic behaviour, (c) Elliptic behaviour. Draw three separate �gures. (6 marks)

2. Write two strengths and two limitations of the �nite di�erence method. (2 marks)

3. Derive the �nite di�erence expression for the �rst derivative of a variable φ at grid point i
involving values of φ at (i), (i + 1), (i + 2) and (i + 3) grid points. What is the order of
accuracy of the expression obtained? (5 marks)

4. The Richardson �nite di�erence scheme for the unsteady heat equation in one dimension
∂T
∂t

= α∂2T
∂x2 consists of central di�erencing for the temporal term involving values of tem-

peratures at n − 1 and n + 1 time levels at grid point j and central di�erencing in space
involving temperature values at j − 1, j and j + 1 grid points but at time level n.

(a) Write the �nite di�erence scheme. (1 mark)

(b) Do consistency analysis and tell whether the scheme is consistent with PDE. (2 marks)

(c) What is the order of accuracy of the scheme in space and time? (2 mark)

(d) Do Von Neumann stability analysis and comment on stability of the scheme. (2 marks)

5. Write the steps involved in the Projection method used for simulating incompressible �ows.
What are the boundary conditions used for velocity and pressure at in�ow, out�ow, wall
and symmetry type of boundaries. (5 marks)
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