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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 finite element method with other methods.
	[3M]

	2.
	How  local and global coordinates are related in a truss problem?
	[3M]

	3.
	Distinguish between plane stress and plane strain conditions with suitable examples.
	[3M]

	4.
	What is meant by an Isoparametric element? Mention the advantages of isoparametric formulation.


	[3M]

	5.
	What are the various types of boundary conditions  for 2-D  heat transfer problem?
	[3M]

	6.
	List out some computer software packages available for FEM. Describe the features of NISA Software.


	[2M]

	7.
	List the advantages and disadvantages of FEM.
	[2M]

	8.
	Differentiate CST and LST Elements.
	[2M]

	9.
	Define Eigen value and Eigen vector.
	[2M]

	10.
	Write the Hermite shape functions of a beam element.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	List and briefly describe the general steps of FEM.
	[5M]

	
	b)
	Derive the finite element equation using  the potential energy approach.
	[5M]

	
	
	
	

	12.
	a)
	Derive the stiffness matrix for truss element in global coordinate system.
	[5M]

	
	b)
	A beam of length 3m is fixed at both ends. Estimate the deflection at the center of the beam where load is acting vertically downward of 20kN. Divide the beam into two elements. Take E= 2X105 N/mm2, A = 250 mm2, I = 200 mm4.
	[5M]

	
	
	
	

	13.
	a)
	Discuss the significance and applications of triangular elements.
	[4M]

	
	b)
	An axisymmetric triangular element is described by the following details. Determine the strain displacement matrix [B] for that element.

Node 1

Node 2

Node 3

Radial coordinate from the axis (r)

20 mm

40 mm

30 mm

Axial coordinate (z)

10 mm

10 mm

50 mm


	[6M]

	
	
	
	

	14.
	a)
	Derive the shape functions for a four node linear quadrilateral element using natural coordinates.
	[5M]

	
	b)
	The nodal coordinates of the triangular element as shown in figure .1. At the interior point ‘P’ the X-coordinate is 3.3 and N1=0.3. Determine  N2, N3 and the Y-coordinate at point ‘P’.

                                                       3(4, 6)

                             y                                

                                                                          2(5, 3)

                                  1(1,2)                      

                                                                          x   
                                                   Figure.1.
	[5M]

	
	
	
	

	15.
	a)
	Define heat transfer?  Discuss various types of boundary conditions for 2-D heat transfer problems.


	[3M]

	
	b)
	A composite wall consists of three materials shown in figure.2. The outer temperature is 20οC. Convection heat transfer takes place on the inner surface of the wall with h = 20 W/m2 οC and T∞ =1000 οC. Determine the temperature distribution within the wall.  k1 = 20 W/mοC, k2 = 30 W/mοC, k3 = 40 W/mοC.


                                                                      T0 = 20οC

               h ,T∞        k1        k2        k3

                             0.3m  0.15m 0.15m

                                      Figure.2


	[7M]

	
	
	
	

	16.
	
	Find the natural frequencies of longitudinal vibrations of the constrained stepped bar as shown in figure.3.

                                         2A , ρ , E                 A, ρ , E

                                       L / 2                   L / 2

Figure.3
	[10M]

	
	
	
	

	17.
	a)
	Explain briefly Galerkin’s weight  residual formulation
	[3M]

	
	b)
	Derive the  load vector for UDL in beam
	[4M]

	
	c)
	Derive the shape functions for CST element. 
	[3M]

	
	
	
	

	18.
	a)
	Evaluate the integral of the function given below in the interval [+1.0, -1.0] using one-point and two-point Gauss quadrature. Compare the results with the exact solution.  [1 +2 x + 3x2].
	[3M]

	
	b)
	Derive the governing differential equation for steady state one dimensional conduction heat transfer with convection and heat generation.
	[5M]

	
	c)
	Distinguish between Consistent mass matrix and Lumped mass matrix.
	[2M]
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