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Q.1(a) Explain the importance of minimum potential energy principle. [5] 
Q.1(b) Distinguish between direct stiffness method and finite element method of analysis of structures. [5] 

   
Q.2(a) Explain Galerkin Finite Element Method when applied to a bar element.  [5] 
Q.2(b) Apply Galerkin Finite Element Method to solve the following boundary value problem using one term: 

𝑑 𝑦

𝑑𝑥
+ 𝑦 = 2𝑥   ∀   0 ≤ 𝑥 ≤ 1 

𝑦(0) = 𝑦(1) = 0 
𝑦∗(𝑥) = 𝑐 ∙ 𝑥(1 − 𝑥 ) 

[5] 

   
Q.3(a) Explain completeness requirement for shape/interpolating functions in context of FEA. [5] 
Q.3(b) Write down polynomial shape/interpolating functions numbered 𝑁  𝑎𝑛𝑑 𝑁   for the following element. 

 

[5] 

   
Q.4(a) Derive stiffness matrix for CST for plane stress conditions.  

(Note: Do not compute matrix operations or the integrals) 
[5] 

Q.4(b) Explain iso-parametric formulation for quadrilateral element. [5] 
   

Q.5(a) Explain the following steps in context of any commercial FE Application: 
a) Pre-Processing 
b) Analysis 
c) Post-processing 

[5] 

Q.5(b) Evaluate the following integral using 2-point Gauss quadrature: 

(1 + 2𝑥 + 3𝑥 𝑦)𝑑𝑥 𝑑𝑦 

[5] 

   
 
 

:::::24/04/2019 M::::: 
  


