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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 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

	1.
	a)
	Enlist the merits and demerits o Finite Element Method.
	[8M]

	
	b)
	Discuss the minimization concept of total potential energy.
	[7M]

	
	
	
	

	2.
	a)
	Define plane stress and plane strain with suitable examples.
	[8M]

	
	b)
	Explain about axisymmetric revolution of loading with a neat sketch.
	[7M]

	
	
	
	

	3.
	a)
	Derive shape function for one dimensional element and state their characteristics.
	[7M]

	
	b)
	Write short notes on:

(i) Static condensation.

(ii) Convergence and compatibility requirements.
	[8M]

	
	
	
	

	4.
	a)
	What is geometric invariance?
	[5M]

	
	b)
	For a three nodded triangular element, the temperatures are 800C, 500C and 400C at the three nodes say 1, 2 and 3 nodes respectively. The nodal coordinates in the global system are (x1, y1) = (2, 3), (x2, y2) = (5, 7) and (x3, y3) = (3, 9). Find the temperature at the point P (4, 6).
	[10M]

	
	
	
	

	5.
	
	Determine the displacement, stresses and reaction force induced in an axially loaded stepped bar as shown in Fig.. Take E=2.1 X 105 N/mm2, A1=50mm2, A2= 30mm2 .
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	[15M]

	
	
	
	

	6.
	
	Consider the iso-parametric quadrilateral with the nodes 1, 2, 3 and 4 at (15, 0), (17, 12), (7, 10) and (6, 2) respectively, which has local coordinates are (0, 0). Compute the Jacobian matrix.
	[15M]

	
	
	
	

	7.
	a)
	Write the stress strain relations for 2 D plane stress and plane strain conditions.
	[8M]

	
	b)
	Bring out the differences between a beam element and bar element.
	[7M]

	
	
	
	

	8.
	a)
	Mention about the types of structural nonlinearities.
	[8M]

	
	b)
	Describe about the basic methods of non-linear finite analysis.
	[7M]
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