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1A. For the spring assemblages shown in Figures 1, determine the nodal 

displacements, the forces in each element. 

 

Figure 1 

(05) 

1B. For the bar assemblages shown in Figure 2, determine the nodal 

displacements and global reaction. 

 

Figure 2 

(05) 

   

2A. For the bar and spring assemblage shown in Figure 3, determine the nodal 

displacements and global reaction. 

(05) 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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Figure 3 

2B. Using the direct stiffness method, solve the problem for nodal displacements 

and slopes of the propped cantilever beam subjected to end load P in Figure 

4. The beam is assumed to have constant EI and length 2L. It is supported by 

a roller at mid length and is built in at the right end. 

 

Figure 4 

(05) 

   

3A The Figure 5 shows a two-member plane truss supported by a linearly elastic 

spring. The truss members are of a solid circular cross section having d = 20 

mm and E = 80 GPa. The linear spring has stiffness constant 50 N/mm. 

Assemble the system global stiffness matrix and calculate the global 

displacements of the unconstrained node. 

 

Figure 5 

(06) 

3B Compute the reaction forces in each element for the problem 3A. (04) 

   

 

 

4A For the beam variable load distribution shown in Figure 6, determine the 

nodal displacements and slopes. 

(06) 
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Figure 6 

 

Equivalent nodal force diagram 

 

4B For the above problem 4A, determine the forces in each element. (04) 

   

5A Evaluate the stiffness matrix for the plane strain elements shown in Figure 7. 

The coordinates are given in units of inch. E = 30X106 psi and v= 0.25. 

 

Figure 7 

(05) 

5B For the above problem 5A. The nodal displacements are given as 

u1 = 0.001 in, v1 = 0.005 in, u2 = 0.001 in, v2 = 0.0025 in, u3 = 0.0 in, v3 = 0.0 

in.  Determine the element stresses  and , and the principal 

angle .Use unit thickness for plane strain.  

(05) 

 

 


