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Code No. 11214/S

FACULTY OF ENGINEERING

B.E. 4/4 (M/P) I-Semester (Suppl.) Examination, May / June 2019

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 2d truss, 2d beam, plane stress and
axisymmetric elements

2. Derive the quadratic shape functions for 3 noded line element
3. What are local, global and natural coordinates? Establish the relationship. Enumerate the

relevance of Jacobian Matrix.
4. Write the stiffness matrix of a frame element (A line element with nodes, each node 3dof of

2 translations in x and y axes and rotation about z axis)
5. Obtain the elasticity matrix �D� for an axisymmetric element in terms of Young Modulus �E�

and Poisson�s ratio �υ �

6. If x =
2222

2,23 ηξηξηηξξ 24 y-  then find determinant of jacobian (det J) at the

point P ( )1ηξ

7. The element shape functions evaluated at a point A of a triangular element are N1 = N2 =

7/19 and N3=5/19. If the nodal displacements in the x-direction are q1 = 0.004cm, q2 =

0.006cm. q3 = 0.002cm. Calculate the displacement at the point A (where N is the shape

function)

8. Explain the meaning of an Eigen value. Differentiate between the lumped and consistent

mass

9. Determine the capacitance matrix for a rod of length �L� � Area �A� and density �P� and

specific heat �C�.

10.Find the twist at node2 if node 1 twist is .05 of torsion element of line with two nodes of a

circular shaft of dia.  0.01m, length 2m, and rigidity modulus 80 GPa subjected to a torque

of 1000N-M.

PART – B (5x10 = 50 Marks)
11 a) Explain the steps involved in Finite Element  formulations for solving an elasticity

problem
a) An axially loaded member is shown in figure.1 The cross sectional area  varied

linearly from A1 to A2 at  the ends. Using a suitable interpolation model, compute
the stiffness matrix of the element.

10 Each joint of the structural systems shown in Figure 2 is a pinned joint. The node
numbers and element numbers are given on the sketch. C.S area of each member is
1000 mm2 and is made of steel with E = 1 x 1011 N/m2. Determine the displacement at
node �3� by Finite Element  Formulations. Assume α =Coefficient of thermal expansion

= 1 x 10-6/oC and T = 100oC.
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11 a) For the beam shown in Fig. 3 determine the assembled stiffness matrix and global
load vector. Take E=100GPa & 1 = 4 106 mm4

b) A triangular element has a nodal coordinates (1,2),(5,3) and (4,6) The Y-coordinate
at an interior point is 3.5 and N1 = 0.3 Determine the X – coordinate of the point
and  the other shape functions .

14 Determine the global stiffness matrix for the two dimensional formulation of a plate shown
in Fig.4, use plane strain condition. No. of elements = 2, Plate thickness = 10 mm, E=200
GPa, υ = 0.3

15 a) Integrate numerically I =   ξξξ d
x






1

1

533
2 and  compare the solution by Gaussian

Quadrature if n=1, 1
ξ =0.0, w1=2, for n=2, 

21
ξξ 0.577, w1=w2=1.0.

b) Determine the jacobian for 4 nodded quadrilateral elements
c) Write the FE formulation of 3d Elements

16 a) What are the types of boundary conditions imposed in heat transfer problems.
b) A composite wall consists of three materials as shown in Fig. 5 The outer
temperature is T0=40oC. Convection heat transfer takes place on the inner surface of
the wall with h = 25W/m2oC and t = 1000oC Determine the temperature distribution in
the wall

The properties are
K1=40 W./moC,
K2 = 20 W./moC,
K3 = 20 W./moC
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17 Determine the natural frequency and modes of vibration of the beam shown in Fig. 6 by
considering Translational of only. Assume Density = 1000 kg/m3, E=100 GPa, The
cross section is a rectangle, whose dimensions are width=10mm, Height = 20 mm.

*******

http://www.osmaniaonline.com

http://www.osmaniaonline.com/

