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INSTRUCTIONS: 
1. The total marks of the questions are 30. 
2. Candidates may attempt for all 30 marks. 
3. In those cases where the marks obtained exceed 25 marks, the excess will be ignored.  
4. Before attempting the question paper, be sure that you have got the correct question paper. 
5. The missing data, if any, may be assumed suitably. 
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Q1 (a) Explain the modelling error and its remedies in FEM with proper example? [2] 
 (b) What do you mean by convergence in Finite Element Method? What are the convergence 

criteria for an assumed displacement function in FEM? 
[3] 

    
    

Q2 (a) State plane strain and plane stress problem in elasticity with examples? [3] 
 (b) With the help of generalized Hooke's law derive the linear constitutive matrix [D] for a 

2D elastic body? 
[2] 

    
    

Q3 (a) What do you mean by shape function in finite element analysis? [1] 
 (b) Derive the stiffness matrix of a two nodded bar element? [4] 
    
    

Q4 (a) Derive the shape function of a two nodded beam element? [3] 
 (b) Using the global stiffness matrix of a truss element compute the stiffness matrix for 

element (1) of the truss shown below: [Note: Area of each member is A= 20sq.cm and E 
= 200 GPa.] 

 

[2] 

    
Q5 (a) State the advantage of deriving the shape function based on Lagrangian formulation? [2] 

 (b) Derive the shape function for a 3-nodded bar element by Lagrangian formulation? [3] 
    
    

Q6 (a) What is the difference in the Pascal’s triangle for the 9-nodded and 8-nodded 
rectangular element? 

[2] 

 (b) Derive the shape function for a 4-nodded rectangular element by Serendipity 
formulation? 

[3] 
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