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Instructions to Candidates:

%+ Answer ALL the questions.
+»+ Missing data may be suitable assumed.

What are the advantages and disadvantages of finite element method compared to other

1.(a) methods

Obtain the shape functions for three noded triangular element in cartesian and natural

1(b) coordinate system

Using principle of minimum potential energy obtain the equivalent nodal load vector for
1(c) three noded bar element of length L, width b and depth h due to a surface traction of intensity
P kN/m? acting on the surface of length L and width b

Analyse a continuous beam shown in figure Fig Q 2 (a). Consider constant E for all the
elements and moment of inertia | and 21 as shown in figure
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Fig. Q 2(a)

2(b) ' Obtain the matrix relating stress to strain for plane stress condition

Using the stiffness matrices of bar and beam elements, obtain the stiffness matrix for two
3(a) | noded plane frame element and explain the procedure to transform the stiffness matrix from
local direction to global direction
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Obtain the displacements at the nodes and forces in any one member for the pin jointed
structure shown in figure Fig. Q 3( b). Take c/s area of each element as 0.24 m?and modulus
of elasticity as 2x10” kN/m?
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Fig. Q 3(b)

A(a) Obtain the equivalent nodal load vector for six noded triangular element of c¢/s area A and
thickness h due to self weight of p kN/m®

4(b) | Explain natural coordiate system for triangular elements

For the four noded element shown in figure Fig. Q 4 (c) calculate

i) equivalent nodal load vector
i) Jacobian matrix atr=0ands =0
(-1,2) (1,2)
4(c) 15 kN/m
(-1-1) (1,-1)
Fig. Q 4 (c)
5(a) Explain a) Lagrange interpolation functions
a

b) Principle of minimum potential energy

5(b) Explain the procedure to obtain the stiffness matrix for four noded isoparametric element for
the analysis of plane stress problems
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