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Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

l.a)
What are the general applicability and acceptability sources of FEA for any structural or thermal related problems? Explain.

   b)
Define the following:

i) Principle of minimum potential energy

ii) Kinematically admissible displacements

iii) Principle of virtual work.

2.a)
What is the change in stress-strain relation due to temperature effects? State

initial strain in the following cases:

i) Plane stress

ii) plane strain.


   b)
List out weight-residual methods. Explain anyone with an example.

3.a)
Explain elimination approach for the treatment of boundary conditions.

b)
An axial load p = 300kN is applied on a bar as shown in the Figure below. Determine the nodal displacements, element stresses. Adopt the elimination approach for handling boundary conditions.
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4.
Derive element stiffness matrix and load vector including body forces and temperature effects for a linear truss element.

5.
For the beam and loading shown in the figure below determine the slopes at 2 and 3, and the vertical deflection at the mid point of the distributed load.
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6.
Derive the stiffness matrix. for CST element from basic principles of FEA.

7.a)
Evaluate 
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using one-point and two-point Gauss quadrature.

   b)
List out non-zero stresses and strains of an axisymmetric element.

   c)
Explain automatic mesh generation.

8.
A composite wall consists of two materials, as shown in the figure below the outer temperature is To = 30oC.  Convection heat transfer takes place on the inner surface of the wall with T( = 1000oC and h = 25 w/m2-oC. Determine the temperature distribution in the wall.
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1.a)
What is the historical background for the origination of FEA?

 b)
“Eventhough the FEA gives an approximate solution, it is a popular tool in the present scenario of CAD revolution", List out five technological reasons.

2.a)
Establish stress-strain relations for plane stress and plane strain problems.

   b)
Explain Rayleigh-Ritz method.

3.a)
What are the properties of stiffness matrix?

b)
Consider an one-dimensional stepped bar as shown in the figure below. An axial load P = 200kN is applied as shown using the penalty approach for handling boundary conditions, Determine the nodal displacements.
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4.
For the truss shown in the Figure below determine global stiffness matrix, nodal displacements and reaction force at node-l in the Y -direction.
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5.
Determine the shape functions and element stiffness matrix for a beam element. Each mode has two degrees of freedom (i.e transverse displacement and rotation).

6.a)
Determine the strain-displacement matrix for CST element.

b)
If the Jacobian, 
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for a triangular element is given, find the area of triangle.

7.a)
Explain the Galerkin's approach for heat conduction.

   b)
Explain the finite element formation of an incompressible flow problems.

8.
Determine the eigen values and eigen vectors for the stepped bar shown in the Figure below.
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1.a)
List out the merits and demerits of FEM over other methods of structural analysis.

   b)
Explain step-wise the general procedure of FEA.

2.a)
Establish strain-displacement relations for plane stress and plane strain problems.

   b)
Explain Galerkin approach.

3.a)
Derive shape functions for one-dimensional linear element.

b)
Assemble the global stiffness matrix for the bar shown in the figure below. For each element i, Ai and Ii are the cross-sectional area and length, respectively. The young's modulus of the material is E. A concentrated load P is applied at node 2.
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4.
For the pin-jointed truss structure as shown in figure below, determine global stiffness matrix, nodal displacements and element stresses.
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5.
A two-span beam is shown in figure below, determine the deflection curve of the beam.
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6.
A two-dimensional plate is shown in the figure below, determine the equivalent point loads at nodes 1 and 2 for the linearly distributed pressure load acting on the edge 1-2.
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7.a)
Differentiate between consistent and lumped mass matrices for a truss element and a beam element.

b)
Explain numerical integration. What is the importance of numerical integration in FEA?

8.
A composite wall consists of two materials, as shown in figure below. The outer temperature is To = 20°C. Convection heat transfer takes place on the inner surface of the wall with Too = 800°C and h=25w/m2.  Determine the temperature distribution in the wall.
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1.a)
Explain step-wise the general procedure of FEA.

   b)
Establish strain-displacement relations for a 3-dimensional isotropic material.

2.a)
What is the change in stress-strain relation due to temperature effects? State initial strain in the following cases:

i) Plane stress ii) Plane strain.

b)
List out different variational formulation methods. Compare their merits and demerits with an example.

3.a)
Explain penalty approach for the treatment of boundary conditions.

b)
An axial load P=300kN is applied at 20°C to the rod as shown in the figure below the temperature is then raised to 60°C.

i)
Determine the global stiffness matrix and global load vector.

ii)
Determine the nodal displacements.
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4.
For the two-bar truss as shown in the figure below, determine

a) Element stiffness matrix for each element b) Global stiffness matrix c) Nodal displacements d) Element stresses.
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5.
For the beam and loading shown in the figure below, determine the nodal displacements.
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6.
For the configuration shown in the figure below, determine the deflection at the point of load application using a one-element model.
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7.
Determine the eigen values and eigen vectors for the stepped bar shown in the figure below..
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8.
Derive stiffness matrix and finite element equations for viscous flow problems.
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