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ANSWER ALL QUESTIONS
PART-A (10x2=20 arks)

1.  Define boundary value problem.

2. What do you mean by weak formulation?
3.  State the properties of stiffness matrix.

4. Distinguish between essential boundary condition and
natural boundary condition.

5. Differentiate Constant. Strain Triangle and Linear Strain
Triangle.

6.  Express the elasticity equations for two dimensional
element under plane strain condition.

7. What do you mean by Isoparametric formulation?
8. Express the consistent mass matrix of the bar element.
9.  State Hamilton’s principle.

10. Discuss the boundary conditions employed in Fluid flow
problems.
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PART-B (5x16=80 marks)

@) The differential equation of a
physical phenomenon is given by.

Ly

dxz+y=4x;osxsl;

The boundary conditions are y(0) =
0 and y(1) = 1. Obtain a one term
approximate solution by Galerkin
method.

(i1} Discuss the basic steps in finite
element analysis.

Or

For a simply supported beam subjected to
uniformly distributed load q. as shown,
derive an expression for displacement at
the centre using Ritz method.
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For the plane truss shown in fig,
determine the horizontal and vertical
displacements of the nodes and the
stresses in each element. All elements
have E = 200 GPa and A= 250 mm?.
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A beam fixed at one end and supported by
a roller at the other end, has a 20 KN
concentrated load applied at the centre of
the span, as shown. Calculate the
deflection under the load and construct
the shear force and bending moment
diagrams for the beam.
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13. (a) The fig shows a long cylinder of inside
diameter 80 mm and outside diameter
120 mm snugly fits in a hole over its full
length. The cylinder is then subjected to
an internal pressure of 2 MPa. Using two
elements on the 10 mm length shown,
find the displacement at the inner radius.
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b) ) For the Element shown in figure (8)
determine the Jacobian matrix.
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@)  Ewaluate: ®)
1
(x+2)

one point and two point Gauss
quadrature. Compare the results
with the exact solution.

\
1= fBe+xi+ Jdx using
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14. (@) Find the natural frequency of longitudinal (16)
yibration of the unconstrained stepped
bar as shown.
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Derive the finite equations for the time- (16)
dependent  stress analysis of one
dimensional bar.

Calculate the element matrices and (16)
vectors for the element shown when the
edges jk and ki experience convective heat

loss.
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For the two dimensional sandy soil region (16)
shown, determine the potential
distribution. The fluid head (potential
head) on the left side is a constant which
is 10 m and that on the right side is 0 m.
The upper and lower edges are
impermeable. The permeabilities are
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