
  
Internal Assessment Test II – April 2018 

Sub: Finite Element Methods Code: 15ME61 

Date:  16/ 04 / 2018 Duration: 90 mins 

Max 

Marks: 50 Sem: VI 
Branch: MECH 

Note: Answer any five questions.  
  Marks OBE 

   CO RBT 

1 a The nodal co-ordinates of a triangular element are shown in fig 1. The x - coordinates of an 

interior point P is 3.3 and shape function. N1 = 0.3. Determine N2, N3 and y - coordinate point P. 
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b For the truss element shown in below fig 2 (x, y) co-ordinates of the element are 

indicated near nodes 1, 2. The element displacement dof vector is given by  

[u] = [1.5, 1.0, 2.1, 4.3] 
T
×10

-2 
mm Take E = 300×10

3
 N/mm

2
  

A = 100 mm
2
 Determine the following  

a) Element displacement dof in local co-ordinates  

b) Stress in the element  

c) Stiffness matrix of the element 
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2 

 

Derive Shape function and Jacobian matrix for CST element 10 CO3 L3 

3 Derive shape functions for QUAD 4 element using Lagrangian element 10 CO3 
L3 

 

4 Derive stiffness matrix for 2D truss  
10 CO4 

 

L3 

 

5 For the two-bar truss shown in fig 3. Determine the nodal displacements element stresses 

and support reactions. A force of P = 1000 KN is applied at node 1. Assume E = 210GPa 

and A = 600mm
2
 for each element. 

 

 

 

                        fig 3                                                                                     fig 4 
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6 1. Determine the unknown displacements and stresses for the structure shown in fig 4. Take 

E = 0.7 × 10
5

 MPa,  A = 200mm2. 
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