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1.
Explain the following with neat sketches

a) Mathematical Finite Element method

b) Physical Finite Element Method.

2.
Using the general approach of displacement function, derive the force displacement relationship and element stiffness matrix.

3.
Determine the stiffness matrix, stresses and reactions in the truss structure shown below:-



E=200GPa



A=1000mm2                                                              50kN













   500mm








         750mm


4.
Estimate the stiffness matrix and the deflection at the center of the simply supported beam of length 3 m.  A 50 kN of load is acting at the center of the beam.  Take EI = 800 X 103 N-m2.

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 modes i, j and k 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)
Prove how an axisymmetric solid element subjected to axis metric loading has effectively a two dimensional state of stress.

  b)
Obtain the properties of an axisymmetric solid element.

7.
A composite slab consists of three materials of different conductivities i.e., 20 W/mK, 30 W/m K, 50 W/m K of thick nesses 0.3m, 0.15m and 0.15m respectively.  The outer surface is 200C and the inner surface is exposed to the convective heat transfer coefficient of 25 W/m2 K, 8000C.  Determine the temperature distribution with in the wall.

8.a)
Sketch any three 3-D structural element showing their degrees of freedoms.

  b)
Derive the shape function of any one of the 3-D structural element.
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1.
Determine the circumference of a circle of radius ‘r’ by using the basic principles of finite element method.  Specify the bound which is used.

2.a)
Explain the natural and geometric boundary conditions.

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

3.
Estimate the displacement vector, stresses and reactions for the truss structure as shown below:


                                                                            30o                500N


                                                                                                               300mm

                                                                                                 2000 N


                                                                                          

                                                                400mm                  

4.
Derive the elemental stiffness matrix for two nodded beam element?  And also load vector?

5.a)
What is meant by constant strain triangle element?  What are its advantages and disadvantages?

b)
Two dimentional simplex elements have been used for modeling a heated flat plate.  The (x, y) coordinates of nodes i, j and k of an interior element are given by (5,4), (8,6) and (4,8) respectively.  If the nodal  temperatures are found to be Ti=1100C, Tj=700C and Tk=1300C, find (i) the temperature gradients inside the element and (ii) the temperature at point P located at (Xp, Yp)=(6,5).

Contd….2.

Code No. 410306



-2-



Set No.2

6.a)
Explain with suitable examples about the axisymmetric solid elements analysis in FEM stress and strain evaluation.

b)
How the properties of isoperimetric elements are formulated?  Explain with the use of mathematical modeling.

7.
Consider a brick wall of thickness 0.3 m, k=0.7 W/m K.  The inner surface is at 280C and the outer surface is exposed to cold air at –150C.  The heat transfer coefficient associated with the outside surface is 40 W/m2K.  Determine the steady state temperature distribution within the wall and also the heat flux through the wall.  Use two elements and obtain the solution.

8.a)
List some disadvantages of using 3-D elements.

  b)
Derive the Strain displacement matrix for a Tetrahedron Element.

- - -
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1.
What are the basic steps involved in finite element analysis and explain them briefly.

2.
With the help of a neat diagram, describe the various components of stresses and strains.

3.
Determine the displacements at nodes and the stresses in elements shown in figure:


                                                                                       12kN


                                                                                 

                                                                                  300mm


E=70GPa

            A=200mm2                            500mm                           400mm
4.
Define and derive the Hermite shape functions for a two nodded beam element?

5.a)
Discuss the significance and applications of triangular elements.

b)
Two dimensional simplex elements are used to find the pressure distribution in a fluid medium.  The (x, y) coordinates of nodes i, j and k of an element are given by (2,4), (4, 0) and (2,6) respectively.  Find the shape functions Ni, Nj and Nk of the element.

6.
With suitable examples explain the meaning and formulations of properties of axisyymetric elements.  State their applications.

7.
A metallic fin, with thermal conductivity 360 W/mK, 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 fin to the air at 200C with heat transfer coefficient of 9 W/m2K.  Take width of the fin is 1 m.

8.a)
Derive the shape function for a Hexahedral element.

  b)
Explain the various convergence requirements.
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1.
Explain briefly the following:

a) Steady state problem     b) Propagation problem    c) Eigen value problem

2.
Derive the shape function for a Quadratic one dimensional line element in Natural Co-ordinate system.

3.
Consider the truss element with the coordinates 1(10, 10) and 2(50, 40).  If the displacement vector is q=[15 10 21 43]T mm, then determine (i) the vector q’  (ii) stress in the element and   (iii) stiffness matrix if E= 70 GPA and A= 200 mm2.

4.
Explain the methodology to formulate finite element analysis for solid truss element and write the elemental stiffness matrix.

5.a)
A constant-strain triangle in a state of plane stress is subjected to a uniform temperature change of (T.  Assuming that the coefficient of thermal expansion is (, derive an equation for the nodal forces due to the temperature change.

b)
The nodal coordinates and the nodal displacements of a triangular element, under a specific load condition are given below:


Xi=0, Yi=0, Xj=1 mm, Yj=3 mm, Xk=4 mm, Yk=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 105N/mm2 and (=0.3.  Find the stresses in the element.

6.
Explain in detail how the element stiffness matrix and load vector are evaluated in isoperimetric formulations.

7.
Estimate the temperature distribution in 1-D fin as shown in figure by making the fin in to two elements?

                                                                  5 X 10-4 W/m2K, 200C

                                                                                                                        0.01 m radius

                                           1400C

                                                                                                                        k=70X10-2W/mK

                                                                              0.05m

8.a)
Explain the semi automatic mesh generation technique.

  b)
List any three Finite element analysis software and explain their capabilities.
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