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Note:  This question paper contains two parts A and B. 
 Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B 
 consists of 5 Units. Answer any one full question from each unit.  Each question carries 
 10 marks and may have a, b, c as sub questions. 
 

PART - A (25 Marks) 
 

1.a)  What is the principle of finite element method?     [2] 
   b)  Write the stress strain relations for 2 D plane stress and plane strain conditions. [3] 
   c)  Differentiate between truss and beam element based on degree of freedom.  [2] 
   d)  What is Hermite shape function?       [3] 
   e)  Write the formula for the load vector of a triangular element subjected to body force. 
            [2] 
   f)  What is the size of the stiffness matrix for axisymmetric triangular element? [3] 
   g)  What is the degree of freedom for the thermal problems?    [2] 
   h)  Where do you apply finite element analysis for thermal problems?   [3] 
   i)  Explain convergence requirement.       [2] 
   j)  Explain the importance of lumped mass matrix.     [3] 
 

PART - B (50 Marks) 
 
2.a)  Why polynomial type of interpolation function is preferred over trigonometric 
 functions? Explain. 
   b)  Draw the Pascal’s triangle and Pascal’s tetrahedron for understanding the interpolations 
 functions. Explain the salient features.      [5+5] 

OR 
3.a)  Explain the steps involved in obtaining an approximate solution using finite element 
 method. 
   b)  Explain the equilibrium state of the system, when the system is subjected to different 
 types of loads and explain the stress and equilibrium relations.   [5+5] 
 
4. For a two-dimensional truss structure, as shown in the figure 1, determine 
 displacements  of the nodes and normal stresses developed in the members using FE.  
 Use E = 30×106 N/cm2 and a diameter of the circular cross-section of 0.25 cm.   [10] 
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