
  

Code No. 274
FACULTY OF ENGINEERING

B.E. 4/4 (M/P) I – Semester (Main & Backlog) Examination, December 2017
Subject: Finite Element Analysis

Time: 3 Hours Max.Marks: 75
Note: Answer all questions from Part A. Answer any five questions from Part B.

PART – A (25 Marks)
1 Write the strain displacement relationship for axial, torsional and beam elements.
2 Define minimization of potential energy and virtual work principle.
3 Derive the transformation matrix for the element axis coordinates to any angle of

orientation of the element.
4 Compare truss, frame and beam elements.
5 If N1 =0.25, N2 = 0.45 and q = {0.0, 0.1, 0.2, 0.3, 0.1, 0.2}T mm are displacements in the

CST element then find the element displacement function.
6 Sketch the shape functions variations in the axisymmetric triangular element and

explain.
7 What is numerical integration and Gaussian quadrature?
8 Determine the stiffness matrix of torsion of circular shaft.
9 Sketch the modes of modes shapes of stepped bar.
10 Write the ‘B’ matrix of 3D element.

PART – B (5x10 = 50 Marks)
11 For the axial member shown in Fig. 1, subjected to a load P, determine the

displacement at the load and at mid point using guadratic element? Also estimate
the strains and stresses in the element. Take E = 200 GPa, A = 10-8 m2. 10

12 For the plane truss shown in Fig. 2, determine the displacement at node 3 and stresses
in each member if E = 100 GPa, A = 10-8 m2. 10
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13 If E = 200 GPa,  = 0.3, for the axisymmetric 3-nodes triangular element, find the
stiffness matrix (Fig. 4). 10

14 For the fin shown in Fig. 5, determine the temperature distribution with two elements.
Take K = 50 W/m oC, dia d = 0.01 m. 10

15 Derive the eigen values and eigen vectors for a beam. 10

16 a) Derive the consistent mass matrix for 2D beam element. 5
b) Write the governing equations and solutions to one dimensional heat flow in a rod. 5

17 Write the following: 10
a) Galerkin’s formulations for solution of field problems.
b) Jacobian matrix for 4-nodes quadrilateral element.
c) Convergence requirements.
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