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1.(a) 
With an example explain the procedure to obtain displacement model for one dimensional 

and two dimensional finite elements 
3 

1(b) 
Obtain the shape function N3 for three noded bar element using Lagrange and Hermetian 

interpolation functions 
4 

1 ( c) 

Three noded bar element of length 1.5 m and c/s area 0.3mx0.3 m is subjected to 10 kN/m2 

load acting on the surface. In addition a point load as shown in  figure Fig Q. 1 (c)  is also 

acting on the element. Calculate the equivalent nodal load vector for the element  

 

                                                     Fig Q. 1(c) 
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2(a) 

Obtain the displacement at nodes and forces in member 1 for pin jointed structure shown in 

figure Fig Q. 2 (a). Use  two noded truss element for  members 1 and 2 and two noded bar 

element for member 3. Take E = 2x107 kN/m2 and c/s area = 0.12 m2  for all the elements. 

 

                           Fig Q. 2 (a) 
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Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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2(b) 
What is local and global degrees of freedom. How the displacement vector, load vector, force 

vector and stiffness matrix is transformed from local to global degrees of freedom 
3 

3(a) Obtain the stiffness matrix for two noded space truss element in global degrees of freedom 4 

3(b)  

 

Two noded plane frame element  with coordinates (2,3) at node 1 and (4,6) at node 2 is 

subjected to a point load of 100 kN acting along the element at a distance of 1 m from node 1 

and uniformly distributed load of 10 kN/m acting perpendicular to the element. If AE= 20000 

kN and EI = 5000 kNm2, calculate the forces in local and global directions when the 

displacements at the nodes 1 and 2 are as follows: 

node no u(m) v(m) θ (rad) 

1 0 0 0.001 

2 0.000123 0 0.00321 
 

 

6 

 

 

 

 

4(a) 

Three noded triangular element is subjected to the loads as shown in figure Fig Q. 4(a). 

Calculate the equivalent nodal load vector for the element 

 

 

                                                      Fig Q. 4 (a) 

5 

4(b)  

Following are the coordinates at the nodes for four noded element. Obtain the matrix B at the 

natural coordinates r = - 0.25 and s = 0.25 

 Node no 1 2 3 4 

X(m) 2 6 6 2 

Y(m) 2 2 6 6 
 

5 

5(a) 

 

Explain the procedure to obtain stiffness matrix for eight noded isoparametric element for  

the analysis of plane strain problems 
4 

5(b) Obtain the matrix relating strain to displacement for six noded triangular element 4 

5(c) Explain Gaussian Quadrature rule for numerical integration 2 
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