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Part-I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What is the advantage of the FEM over finite difference (FDM) and finite volume (FVM) 

methods? 
 

 b) What is plain stress and plain strain conditions?  
 c) State and explain principle of minimum potential energy.  
 d) Define shape function and write down its property.  
 e) What is Pascal’s triangle and how this triangle used in FE analysis?  
 f) Differentiate between global and local axes.  
 g) State the difference between isoparametric, subparametric and super parametric 

elements. 
 

 h) Write down the expression of shape function ‘N’ and displacement ‘u’ for one 
dimensional bar element. 

 

 i) Write down the shape functions for 4 noded rectangular elements using natural 
coordinate system. 

 

 j) Name any four commercial fem packages that are versatile in handling a wide range of 
problems. 

 

    
  Part-II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) List and describe the general steps in finite element method.   
 b) Discuss the various points to be considered while discretizing a structure for finite 

element analysis. 
 

 c) For a two noded bar element, determine the shape functions using natural coordinate 
system. 

 

 d) Derive the strain displacement matrix for one-dimensional bar element.  
 e) What is lumped load procedure explain with suitable example.  
 f) Explain the elimination method and penalty method of imposing boundary conditions.  
 g) For the three-noded triangular element shown in Fig.1. Calculate the temperature at 

point P, given the nodal temperatures as T1=100°C,  T2=200°C and T3=300°C. 

 
Fig.1 
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 h) Distinguish between CST and LST elements.  
 i) Explain Rayleigh-Ritz method and its application in FEA.  
 j) Use Gaussian Quadrature with two points to evaluate the integral 
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The Gaussian points are 5774.0 and the weights at the two points are equal to unity. 

 

 k) What are the non-zero strain and stress components of axisymmetric elements? 
Explain. 

 

 l) Briefly explain the steps preprocessing and post processing in commercially FEA 
packages. 

 

    
  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  Consider the spring system shown in the Fig.2. Determine 
a) the global stiffness matrix for the system, 
b) the displacement at node 2 and 3. 
c) the reaction at node 1 
d) the force in each spring. 

Take k1=100kN/m, k2=200 kN/m and P=15kN. 

 
Fig. 2 

(16) 

    
Q4  Considered the plane truss shown in Fig. 3. Take E=210 GPa and cross section of 

each bar A=1x10-4 m2. Determine  
a) the global stiffness matrix of the structure 
b) the horizontal displacement at node 2 
c) the horizontal and vertical displacements at node 3 
d) the reaction at node 1 and 2 
e) the stress in each element. 

 
Fig 3. 

(16) 
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Q5  Consider a two element discretization of a simply supported beam of length L, 
subjected to a   concentration load, P at center the beam as shown in Fig.4. Take 
E=210 GPa, I=60x10-6 m4, P=20kN, and L=2 m, determine 
a) the global stiffness matrix of the system 
b) the vertical displacement at node 2 
c) the rotations at node 2 and 3 
d) the reactions at node 1 and 3.   

 
Fig.4 

(16) 

    
Q6  Determine the shape functions for a Constant Strain Triangles (CST) element in terms 

of natural co-ordinates system. 
(16) 
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