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1 1. a. Derive the stiffness matrix for 2D truss element.  08 CO4 L3 

 

b. For the two-bar truss shown in Figure 1. 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 = 600mm2 for each element. 

 
 
 
 
 
 
 
 

                         Figure 1                                                                 Figure 2 

12 CO3 L3 

2 
2. a. Derive the Hermite shape functions for a beam element. 08 CO3 L3 

 

b. For the beam and loading shown in Figure 2, determine  
i. Slopes at 2 and 3  

ii. The vertical deflection at the midpoint of the distributed load.  
Take E = 200 GPa, I = 4 × 10

6
 mm

4
. 
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For the truss element shown in below figure (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 

OR 
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4 

For the Cantilever beam subjected to UDL as shown in figure, determine the deflections of 

the free end. Consider one element.  
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