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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	Given the function [image: image2.png]f(x) =5x*— 4x* + 6x



, calculate [image: image4.png]dy /dx
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  at x=0.3 and 2.5 by second order central, backward and forward differencing. Use step sizes 0.01, 0.1, 0.2 and 0.3. determine the numerical error for each computation.
	[8M]

	
	b)
	What do you understand by stability while solving elliptical equations? Explain with suitable example.
	[7M]

	
	
	
	

	2.
	
	A 2m long thin metal rod with thermal diffusivity of 0.1m2/s is at a initial temperature of 500K. The right corner is suddenly exposed to a temperature of 1000K, while the left corner is kept at 500K. Get the temperature profile of the rod at every 0.5m distance at times of 1s and 2s using  explicit solution scheme.
	[15M]

	
	
	
	

	3.
	
	Explain the stability behavior of second order wave equation by Von-Neumann stability method.
	[15M]

	
	
	
	

	4.
	
	What is the difference between the Euler’s model and Navier stokes model of equations? Write the generic form of Navier Stokes model.
	[15M]

	
	
	
	

	5.
	
	Consider a cylindrical fin with uniform cross-sectional area A. The base is at a temperature of 1000 C (TB) and the end is insulated. The fin is exposed to an ambient temperature of 200 C. One dimensional heat transfer in this situation is governed by
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Where ‘h’ is the convective heat transfer coefficient, ‘P’ the perimeter, ‘k’ the thermal conductivity of the material and [image: image9.png]


 the ambient temperature. Calculate the temperature distribution along the fin using five equally placed control volumes. Take [image: image11.png]hp/(kA) = 25m?



 (note: kA is constant).
	[15M]

	
	
	
	

	6.
	
	Write short notes on the following:
i) Strong formulation.

ii) Weighted Residual formulation.

iii) Galerkin Formulation.
	[15M]

	
	
	
	

	7.
	a)
	Why Pressure velocity coupling is required to solve incompressible fluid flow problems?
	[8M]

	
	b)
	What is the need for grid generation? Mention the different grid generation techniques and list down their relative merits and demerits.
	[7M]

	
	
	
	

	8.
	a)
	Explain the general methods of determining the classification of PDEs.
	[8M]

	
	b)
	Explain the term "residual" in variational methods.
	[7M]
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