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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	What are the Basic types of Boundary Conditions? Explain it with a suitable diagram.
	[3M]

	2.
	Explain in general the parabolic and hyperbolic nature of the partial differential equations.
	[3M]

	3.
	Discuss the impact on physical and computational fluid dynamics for hyperbolic equation.
	[3M]

	4.
	Define adiabatic wall temperature. Also explain physical boundary conditions for a viscous flow.
	[3M]

	5.
	Write down steps involved in SIMPLE-R method. How it differs from SIMPLE?
	[3M]

	6.
	Differentiate between linear state fluid flow and steady state fluid flow?
	[2M]

	7.
	What are the three types of linear PDEs? Explain with examples.
	[2M]

	8..
	Define vorticity and stream function.
	[2M]

	9.
	What are the three different approaches used in FEM?
	[2M]

	10.
	What is the difference between collocated and staggered grids?
	[2M]









Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Given the function 
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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.
	[5M]

	
	b)
	A long thin metal rod of length 1 m has temperature of 300 K and 600 K on the left and right corners. Find the temperature at three internal points at 0.25 m, 0.5 m and 0.75 m when the rod is at steady state using:

     a) Analytical solution. b) Gaussian row-wise Elimination
	[5M]

	
	
	
	

	12.
	
	Explain TDMA for banded matrices.
	[10M]

	
	
	
	

	13.
	a)
	Explain the stability behavior of second order wave equation by Von-Neumann stability method.
	[5M]

	
	b)
	Write the Burger's equation. What type of problems are governed by Burger's equation?
	[5M]

	
	
	
	

	14.
	
	Calculate the velocity field in an incompressible fluid using stream function 
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- vorticity in 2-dimensions.
	[10M]

	
	
	
	

	15.
	
	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 
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 the ambient temperature. Calculate the temperature distribution along the fin using five equally placed control 

volumes. Take 
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 (note: kA is constant).
	[10M]

	
	
	
	

	16.
	
	Explain in detail the steps involved in Galerkin method for formulation of finite element equations for steady state conduction equations.
	[10M]

	
	
	
	

	17.
	a)
	Why Pressure velocity coupling is required to solve incompressible fluid flow problems?
	[3M]

	
	b)
	Describe von Neumann stability analysis taking the example of 1D unsteady heat conduction equation, 
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 where T is temperature and α is diffusivity.
	[3M]

	
	c)
	Explain the term "residual" in variational methods.
	[4M]
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