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Anna University Exams April / May 2018 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 6th Semester BE/BTECH 

ME 6603 - FINITE ELEMENT ANALYSIS 
Unit I-V 

Rejinpaul Important Note : Questions Prepared based on Important Topic From Each Unit. Since this is a 
Problematic Paper. Similar Model Questions With Different Values also Possible  

1. Solve the differential equation for a physical problem expressed as d2y/dx2 + 50 = 0, 0≤x≤10 with 
boundary conditions as y (0) = 0 and y (10) = 0 using the trial function y = a1x (10-x) find the value of 
the parameters a1 by the following methods. (i) Point collocation method (ii) Sub domain 
collocation method (iii) Least squares method and (iv) Galerkin method. 

2. Find the solution of the problem using Rayleigh Ritz method by considering a two term solution as y 
(x) = C1 x (1-x) + C2 x2 (1-x) . 

3. Solve following system of equations using Gauss elimination method. 
x1 – x2 + x3 = 1  
-3 x1 + 2x2 – 3x3 = -6  
2x1 – 5x2 + 4x3 = 5 

4. Use Rayleigh Ritz method to find the displacement of the midpoint of the rod shown in fig. 

 
5. Find the solution of the boundary-value problem y’’ + y = 0 B.C’s are y (0) =0, y (π/6) = 4. 
6. Find the eigen value and eigen function of y’’- 4λ y’ + 4λ2y = 0 B.C’s are y’ (1) =0, y (2) + 2y’(2) = 0. 
7. A fixed beam length of 2L m carries a uniformly distributed load of a‘w’ (in N / m ) which run over a 

length of ‘L’ m from the fixed end, as shown in Fig. Calculate the rotation at point B using FEA 

 
8. Derive the shape functions and stiffness matrix for Quadratic bar element 
9. A two noded truss element is shown in fig. The nodal displacements are u1 = 5 mm,u2 = 8 mm. 

Calculate the displacement at x = l/4, l/3 and l/2 

 
10. Axial load of 500N is applied to a stepped shaft, at the interface of two bars. The ends are fixed. 

Obtain the nodal displacement and stress when the element is subjected to all in temperature of 
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100ºC.take E1=70x103N/mm2 , E2 = 200 x 103N/mm2 , A1 = 900mm2 , A2 = 1200mm2 , α1 = 23 x 
10-6 / ºC, α2 = 11.7 x 10-6 / ºC L1 = 200mm, L2 = 300mm 

11. For the given two bar truss element as shown in fig. Find the following. (i)displacement at node 1 (ii) 
stress in the element 1-3. Take E = 70 GPa, A = 200mm2 

 

 
12. Determine the natural frequencies for the truss shown in fig using finite element method 

 
13. Determine the temperature distribution in one dimensional rectangular cross section as shown in 

fig. The fin has rectangular cross section and is 8cm long 4cm wide and 1cm thick. Assume that 
convection heat loss occurs from the end of the fin. Take K = 3W/cm oC , h = 3W/cm2 oC , T = 20 oC  

 
14. The stepped bar shown in fig. 1 is subjected to an increase in temperature, ΔT = 80C. Determine the 

nodal displacements, element stresses in each element and reactions. Take P1 = 10 KN and P2 = 15 
KN 

 
15. What are shape functions? Derive the shape function for the three noded triangular elements. 
16. Derive the stiffness matrix and equations for a LST element. 
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17. Consider the triangular element show in figure. The element is extracted from a thin plate of 
thickness 0.5 cm. the material is hot rolled low carbon steel. The Nodal coordinates are xi = 0, yi = 0, 
xj = 0, yj = -1 and kx = 0, ky = -1cm. determine the elemental stiffness matrix. Assuming plane stress 
analysis. Take μ=0.3 and E= 2.1 x 107 N/cm2 . 

18. Derive the stiffness matrix and equations for a LST element 
19. For the plane strain element whose coordinates are (2,2),(3,4),(4,2) and the nodal displacements 

are u₁ = 0.005mm, u₂ = 0.002mm, u₃ = 0, u₄ = 0, u₅ = 0.004mm, u₆= 0. Determine the element 
stresses and element strains. Take E = 200 GPa and v = 0.3.Use unit thickness for plane strain. 

20. Determine the element stiffness matrix and the thermal load vector for the plane stress element 
whose coordinates are (2,2),(3,4),(4,2). The element experiences 20 ºC increases in temperature. 
Take E = 15e6 N/ cm², v= 0.3, t = 0.5 cm and α = 6e-6/ ºC 

21. Obtain the shape functions of eight noded quadrilateral elements. 
22. Derive the shape functions and strain –displacement matrix of a CST element 
23. For the configuration shown in fig 5, determine the deflection (displacements) at the point of load 

application. Use one element model. Assume plane stress condition. 

 
24. Find the temperature at a point P (10,12.5) inside the triangular element shown with the nodal 

temperatures given as T1 = 35oC, T2 = 45oC, and T3 = 40oC . Also determine the location of the 
42oC contour line for the triangular element shown in Figure 

 
 
 

25. Compute the element matrices and vectors for the element shown in fig, when the edge k-j 
experiences convection heat loss. Take k = 60 W/cm k , Q = 50 W/cm3 
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26. Consider the triangular element show in figure. The element is extracted from a thin plate of 
thickness 0.5 cm. the material is hot rolled low carbon steel. The Nodal coordinates are xi = 0, yi = 0, 
xj = 0, yj = -1 and kx = 0, ky = -1cm. determine the elemental stiffness matrix. Assuming plane stress 
analysis. Take μ=0.3 and E= 2.1 x 107 N/cm2 . 

27. A two noded line element with one translational degree of freedom is subjected to uniformly 
varying load of intensity P1 at node 1 and P2 at node 2. Evaluate the nodal load vector using 
numerical integration 

28. Evaluate the temperature force vector for the axisymmetric triangular element whose coordinates 
are : r1 = 15 mm, z1 = 15 mm ; r2 = 25 mm , z2 = 15 mm ; r3 = 35 mm , z3 = 50 mm. The element 
experiences a 15°C increases in temperature. Take α = 10x10-6/°C, E = 2x105 N/mm2, v = 0.25. 

29. The (r ,z) co-ordinates of nodes i, j and k of an axisymmetric triangular element are given by (3,4), 
(6,5) and (5, 8) cm respectively, determine the element stresses. Let E = 210Gpa and v = 0.25. The 
displacement are u1 = 0.05 mm; w1 = 0.03 mm, u2 = 0.02 mm; w2 = 0.02 mm, u3 = 0 ; w3 = 0 

30. A hollow cylinder of inside diameter 100 mm and outside diameter 140 mm is subjected to an 
internal pressure of 4 N/mm2. By using 2 elements on the 15 mm length the cylinder, calculate the 
displacement at inner radius. Take E = 2x105 N/mm2, v = 0 . 25. 

 
31. Define the following terms with suitable examples (i) Plane stress, Plane strain (ii) Node, Element 

and Shape functions (iii) Axisymmetric analysis 
32. Derive 4 basic sets of elasticity equations (i) Stress-Displacement relationship equations (ii) Stress-

Strain relationship equations (iii) Equlibrium Equations (iv) Compatibility Equations 
33. Derive the shape functions, strain – displacement matrix [B] for axisymmetric triangular element 
34. Evaluate the integral using one point and two point Gaussian quadrature to obtain an exact value of 

the 
integral. 
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35. Evaluate the integral using three point Gaussian quadrature and compare with exact solution 

 
36. Evaluate the integral I = ∫ ∫ (x² + y² + 6xy) dx dy with limits -1 to +1 using three point Gauss 

Numerical integration 
37. A 4 noded rectangular elements whose coordinates are given by (0, 0), (2, 0), (2, 1) and (0, 1). 

Determine the following (i) Jacobian matrix ,(ii) Strain-displacement matrix and (iii) Element 
stresses. Take E = 2x105 N/mm2, v = 0.25, u = (0, 0, 0.003, 0.004, 0.006,0.004, 0,0)T and ε 
=ή=0.Assume plane stress condition. 

38. Evaluate the Cartesian coordinates of point P which has the local coordinates of ε =0.6, ή=0.8 for 
the isoparametric quadrilateral element which has the coordinates (3, 4), (8, 5), (9, 9) and (5, 7). 

39. Derive the shape functions of (i) 8 noded rectangular element and (ii) 6 noded triangular element 
40. Write the mathematical formulation for a steady state heat transfer conduction problem and derive 

the stiffness and force matrices for the same. 
41. A wall of 0.6 m thickness having thermal conductivity of 1.2 W/mK. The wall is to be insulated with 

a material of thickness 0.06 m having an average thermal conductivity of 0.3 W/mK. The inner 
surface temperature is 1000 and outside of the insulated is exposed to atmospheric air at 30 with 
heat transfer coefficient of 35 W/m2K. Calculate the nodal temperatures. 

42. Derive a finite element equation for one dimensional heat conduction with free end convection 
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