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Seat No.: ________ Enrolment No.___________ 

 

GUJARAT TECHNOLOGICAL UNIVERSITY  
                   ME – SEMESTER –II-(Old) EXAMINATION – SUMMER 2019 

Subject Code: 1721501   Date: 09/05/2019  
Subject Name: Finite Element Method  
Time:  10:30 AM TO 01:00 PM                                                      Total Marks: 70  
Instructions:  

1. Attempt all questions.   
2. Make suitable assumptions wherever necessary.   
3. Figures to the right indicate full marks.  

Q.1 (a) Define the term finite element and Explain in detail general steps of Finite Element 

method. 
07 

 (b) Determine the shape functions for constant strain triangle using polynomial Function. 07 

    
Q.2 (a) Using the theorem of minimum potential energy, derive expression for Element 

stiffness matrix K for bar element 
07 

 (b) Derive the expression for shape function for a 2-noded bar element using natural 

coordinate ζ varying from –1 to 1. 
07 

  OR  

 (b) Determine element stiffness matrix for plane frame element? 07 

    
Q.3 (a) Define the plane stress and plane strain problems with illustrations. Also 

mention different parameters differ in both types of problem 
07 

 (b) For the one-dimensional bar fixed at both ends and subjected to a uniform 

temperature rise T = 50oC, determine the reactions at the fixed ends and the axial 

stress in the bar. Use 2-noded 2-element for the analysis. E = 2 × 105 N/mm2, A = 25 

mm2, L = 2 m, α = 2 × 10-5 oC. 

07 

  OR  

Q.3 (a) Enlist the software packages, based on FEM used in structures. Explain the Post-

processors and Pre-processors for FEA modeling 
14 

    
Q.4 (a) Define axisymmetric element. Discuss type of stresses & strains induced in 

axisymmetric element 
07 

 (b) Obtain matrix  B, [B] for the CST element whose nodal coordinates are as under 

Node 1:  (4, -1) , Node 2: (2, 6) ,Node 3: ( 8, -8 ) 
07 

  OR  

Q.4 (a) Explain the concept of Isoparametric in finite element analysis? 07 

 (b) Using Isoparametric formulation. Derive stiffness matrix of 2-nodded bar element? 07 

    
Q.5 (a) What is Pascal Triangle? How it is used in FEM? 07 

 (b) Write short note on hermite Polynomial. 07 

  OR  

Q.5 (a) Derive the stain displacement matrix for axisymmetric element shown in Fig. 1, and 

also constitutive matrix. Take E=200GPa and ϑ or μ= 0.25 
14 
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