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1.
With a help of a neat block diagram, explain the model based simulation process of finite element method.








2.
With a suitable example explain the formulation of finite element equations by direct approach.  Assume suitable data for the example. Use I-D analysis 


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. a)
Explain about Local Co-ordinate system.





b)
The nodal coordinates and its functional value of a triangular linear element is given below.  Calculate the value at (20, 6).





	
	Co-ordinates
	Value

	Node 1
	(13,1)
	190

	Node 2
	(25, 6)
	160

	Node 3
	(13, 13)
	185
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6.
A composite slab consists of three materials of different thermal conductivities i.e 20 W/m K, 30 W/m K, 50 W/m K of thickness 0.3 m, 0.15 m, 0.15 m respectively. The outer surface is 200C and the inner surface is exposed to the convective heat transfer coefficient of 25 W/m2K at 3000C. Determine the temperature distribution within the wall?






7.
Derive the elemental mass matrix for 1-D bar element and 1-D plane truss element?









8.a) 
Explain the mesh generation schemes for 3-D problems.

   b) 
State the considerations governing the choice of finite elements to be used in 
three-dimensional problems.
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1.
Explain the significance of node numbering and element numbering during the discretization process.









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

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











                                                                            30o                500N


                                                                                                               300mm

                                                                                                 2000 N


                                                                                          

                                                                400mm                  

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. 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  the x coordinate is 3.3 and the shape function at node 1 is 0.3.  Determine the shape functions at nodes 2 and 3 and also the y coordinate of the point P.
Y

3 (4, 6)


. P         2 (5, 3)

                                           1 (1,2)









X
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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.
       









6.
Derive the element conductivity matrix and load vector for solving 1- D heat conduction problems, if one of the surfaces is exposed to a heat transfer coefficient of h and ambient temperature of T(?





7.
Discuss the methodology to solve the Eigen value problem for the estimation of natural frequencies of a stepped bar?






8. 
The coordinates of the nodes of a 3-D simplex elements are given below.



Node number 


Coordinate of the node







X 
Y 
Z




i


0 
10 
0




j 


10 
0 
0




k 


0 
15 
0




l 


0 
0 
20


Determine the shape function of the element. 
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1.
What are the basic steps involved in finite element analysis and explain them briefly.











2.
By using direct stiffness method, solve the following.  Assume E = 2 x 105 N/mm2.
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3.
Determine the displacements at nodes and the stresses in elements shown in figure:











                                                                                      12kN



                                                                                 

                                                                                  300mm


E=70GPa

            A=200mm2                            500mm                           400mm                      

4.
A simply supported beam of l m length carries a single point load P at the center of the span. Descritize the span into two elements, find the value of central deflection using FEM?








5.  a)
Explain about Natural Co-ordinates system.






b)
The nodal coordinates and its functional value of a triangular linear element is given below.  Calculate the value at (36, 9).





	
	Co-ordinates
	Value

	Node 1
	(31,16)
	130

	Node 2
	(38, 9)
	94

	Node 3
	(31, 13)
	125
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6.
Explain the methodology for the treatment of all three boundary conditions in a 

1-D heat transfer element?







7.
Consider the axial vibrations of a steel bar shown in the figure: (a) Develop global stiffness and mass matrices, (b) determine the natural frequencies.
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8.
x, y, z coordinates of nodes of a tetrahedron element are shown in Figure below. Formulate strain- displacement matrix [B].



[image: image3.png]10000
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1.
Explain the following with neat sketches.


a)
Mathematical Finite Element Method.






b)
Physical Finite Element Method.






2.
An elastic bar is having a uniform cross sectional of area ‘A’ mm2 and length ‘L’ mm.  It is fixed at one end and other end is allowed to move along the axis of the elastic bar.  A force ‘F’ kN is acting at the free end and the Youngs Modulus is ‘E’ N/mm2.  Calculate the displacement at the free end.







3.
Derive the element stiffness matrix and stress in a 2 – noded plane truss element from the first principles.








4.
Find the deflection at the load and the slopes at the ends of the steel shaft as shown in figure : take E = 200 Gpa







3000 N
            I2 = 4 X 104 mm4






      150 mm         75 mm              125 mm

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.
Derive the conductivity matrix for 1-D fin element. And also derive the load vector if the lateral surface and tip is exposed to a heat transfer coefficient of h and ambient temperature T(.
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7.
Determine the natural frequencies and mode shapes of a stepped bar as shown in figure using the characteristic polynomial technique. Assume E = 250 Gpa and density is 7850 kg/m3.












10 kN
                       





0.3 m  


0.3 m

8. 
Derive strain displacement matrix (B) for four node tetrahedral element.
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I1 = 1.25 X 105 mm4























	400 mm2








300 mm2








