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1.
Discuss the following basic principles of finite element method.
   a)
Derivation of element stiffness matrix.



   b)
Assembly of Global stiffness Matrix.


2.
With a suitable example, explain the physical interpretation of finite element method for one dimensional analysis.



3.
Determine the displacement at node 1 of the truss structure as shown in the figure:
             450m             450mm             350mm


                           2                                             3                      4











E=200GPa


    600 mm     
         A=250mm2





     1

18 kN


4.
Show that the central deflection of the beam of length L m (both the ends are fixed) carries a load of P at the center is given by PL3/192 EI using FEM by dividing the beam into two elements?


5.
Derive the shape functions for a triangular linear element in global Co-ordinate system.




6.
A metallic fin, with thermal conductivity of 360 W/m K, 0.1 cm thick and 10 cm long extends from a plane wall whose temperature is 2350C. Determine the temperature distribution and amount of heat transfer from the fine the air at 200C with a heat transfer coefficient of 9 W/m2 K. Take width of the fin is 1 m?  (16M)
7.
Discuss the methodology to solve the Eigen value problem for the estimation of natural frequencies of a stepped bar?


8.a)
Explain the convergence criteria in finite element analysis.
   b)
Write about pre-processor, processor, and post-processor in any FEM software.
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1.a)
Explain the natural and geometric boundary conditions.

   b)
Explain the different approaches of getting the finite element equations.

2.
Explain the mathematical interpretation of finite element method for one dimensional field problems.
3.
Find the stresses developed in the truss structure shown in the figure. 1000N


E = 2 E 06 N/cm2



45 cm

                        A = 2.5 cm2








  30 cm          30 cm

4.
A two span continuous beam has each 1 m length and their flexural rigidity is equal to unity. The beam is simply supported on three rigid supports. Obtain the structural stiffness matrix corresponding to three rotational degrees of freedom after imposing boundary conditions.




5.
Derive the conductivity matrix for 2-D triangular element, if one face is exposed to a heat transfer coefficient h at ambient temperature of T(. and also derive the load vector?





6.
Consider the axial vibrations of a steel bar shown in the figure: 
   a)
Develop global stiffness and mass matrices, 
   b)
Determine the natural frequencies?



       E = 2x105 N/mm2
  Density

  7200 kg/m3 

                       





     0.3 m  

    0.4 m

(Contd………2)
Code No.:  NR-410306


:2:



Set.No:2

7.
What are the techniques used in Semi automatic and fully automatic mesh
generation?
8.a)
What is a constant strain triangular element? State its properties and applications.

   b)
The nodal coordinates of the triangular element are shown in figure. At the interior Point P 

Y

3 (4, 6)


  . P         2 (5, 3)

                                           1 (1, 2)









X


The X coordinate is 3.3 and the shape function at node 1 is N1 is 0.3. Determine the shape functions at nodes 2 and 3 and also the y coordinate of the point P.
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1.a)
Define Geometric Variance.



   b)
What is meant by displacement function?


   c)
Give the importance of Pascal Triangle.


2.
With the help of a suitable example, derive the finite element equations of elastic axial bar using direct stiffness method.





3.
A load of magnitude 10kN is applied at point B of a rigid bar of AC is supported by the cable as shown in figure. The cross sectional area of the cable is 100 mm2 and Young’s modulus of 2 x 10’’ N/m2. Determine (a) the finite element equilibrium equations of the system by modeling and (b) nodal displacement of the system.


50 cm






  A

B

C







      10kN


50 m              50 mm




4.
A beam of length 2 m is fixed at both ends. Estimate the deflection at the center of the beam where load is acting vertically downward of 10 kN. Divide the beam into two elements. Compare the solution with theoretical calculations. 
Take E = 2 x 10” N/m2, A = 250 mm2.




5.
Triangular elements are used for stress analysis of a plate subjected to inplane load. The components of displacement parallel to (x, y) axes at the nodes i, j and k of an element are found to be (- 0.001, 0.01), (-0.002, 0.01) and (- 0.002, 0.02) cm respectively. If the (x, y) coordinates of the nodes I, j and j are (20, 20), (40, 20) and (40, 40) in cm respectively, find (a) the distribution of the (x, y) displacement components inside the element and (b) the components of displacement of the point  (xp , yp ) = (30, 25) cm.
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6.
A Uniform steel fin of length 25 cm, with a rectangular section 5 cm X 2.5 cm. If the heat transfer takes place by convection from all the sides while the root of the fin is maintained at 3000C, determine the temperature distribution in the fin. Assume k = 25 W/m K, h = 250 W/m2 K and T( = 250C.


7.
Derive the elemental mass matrix for two noded beam element and 2-noded frame element?

8.
Describe the use of linear interpolation polynomials for a three-dimensional tetrahedron element in terms of natural (volume) coordinate system.
$$$
Code No.:  NR-410306

IV-B.Tech  I-Semester Supplementary  Examinations,  May 2004 

FINITE ELEMENT METHODS 
(Common to Mechanical Engineering and Production Engineering)

Time: 3 hours






Max. Marks:80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
A spring system has two linear springs connected in series with spring stiffness k1 and k2.  The left hand end is fixed rigidly and a force F is acting in the right end of the system.  Solve the physical system by using Finite Element method.
2.a)
What is meant by a shape function?



   b)
Explain about the band width of an assembled matrix.


   c)
Write short notes on frontal solver.

3.
For the truss structure shown in figure with indicated load, calculate the stress in each element. 




       


 







        4 kN
 

   


4

   3
 

E = 70 Gpa



A = 200 mm2







                40 cm






         1


        2      4 kN












30 cm


4.
A cantilever beam is loaded with point load at end and Uniform distributed load throughout the beam of length L m. explain how will you proceed with the solution using FEM?


5.a)
Derive  strain displacement [B] matrix for a 3 noded Triangular element? 

   b)
The nodal coordinates and the nodal displacements of a triangular element, under a specific load condition are given below: X i = 0, Y i  = 0, X j = 1 mm , Y j  = 3 mm, X k = 4 mm, Y k  = 1, u1 = 1 mm, u2 = -0.05 mm, u3 = 2 mm, v1 = 0.5 mm , v2 = 1.5 mm and v3 = -1 mm. If E = 2 X 105 N / mm2 and μ = 0.3. find the stresses in the element.
 

6.
A fin of size 2.5 cm X 25 cm X 250 cm extends from a wall. If the wall temperature is maintained at 9000C and the ambient temperature is 300C, determine the temperature distribution in the fin 1-D elements along x-direction. Take k = 35 W/mK and h = 120 W/m2K.
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7.
Evaluate the eigen values, eigen vectors and natural frequencies of a beam of cross section 360 cm2 of length 600 mm. Assume young’s modulus as 200 Gpa, density 7850 kg/m3 and moment of Inertia of 3000 mm4. Make into two elements of 300 mm length each

8.
Write a procedure for model creation and mesh generation for aerofoil shape turbine blades.
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