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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.
	Compare the different discretization techniques. Explain the different finite difference schemes.
	[3M]

	2.
	Explain in detail the implicit and explicit approaches applied to PDEs.
	[3M]

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

	4.
	Discuss problems caused due to Non-linearity and Multidimensionality while solving governing flow equations.
	[3M]

	5.
	With the help of diagram, write a note on FVM with a suitable example.
	[3M]

	6.
	What are the different reasons for instability in solving the transient problems using explicit method?
	[2M]

	7.
	Explain Dirichlet, Neumann and mixed boundary conditions with examples.
	[2M]

	8.
	Write the second order 1D wave equation with boundary conditions.
	[2M]

	9.
	Explain with figures the staggered grid method for FVM.
	[2M]

	10.
	What are the difficulties in solving of Navier stokes equation.
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	A slab of thickness, 12cm with thermal conductivity of 45W/mK and thermal diffusivity, 
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  has a initial temperature distribution of 
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.For t > 0, one of the boundaries is insulated while the other boundary is exposed to a fluid of temperature 25[image: image4.png]


 with a heat transfer coefficient of 50W/m2K. By using finite difference formulation for discretization and explicit scheme with a mesh size of 3cm, obtain the nodal temperatures at the end of 2minutes.


	[6M]

	
	b)
	What do you understand by stability while solving elliptical equations? Explain with suitable example.
	[4M]

	
	
	
	

	12.
	
	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.
	[10M]

	
	
	
	

	13.
	a)
	Use Lax-Wendorff method and solve Burger’s equation.

	[5M]

	
	b)
	Discretize Burger's equation using finite difference method. Explain in detail the discretization with regards to time.
	[5M]

	
	
	
	

	14.
	
	What is the difference between the Euler’s model and Navier stokes model of equations? Write the generic form of Navier Stokes model.
	[10M]

	
	
	
	

	15.
	
	Discuss the finite volume method for one dimensional steady state equation.
	[10M]

	
	
	
	

	16.
	
	Write short notes on the following:
i) Strong formulation.
ii) Weighted Residual formulation.
iii) Galerkin Formulation.
	[10M]

	
	
	
	

	17.
	a)
	Discuss the ADE method for solving 2D transient heat conduction and derive the stability criteria.

	[4M]

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

	[3M]

	
	c)
	Explain the general methods of determining the classification of PDEs.
	[3M]
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