
Code No. 2321
FACULTY OF ENGINEERING

B.E. 3/4 (AE) II-Semester (Supplementary) Examination, January 2013

Subject : Finite Element Analysis
Time : 3 Hours Max. Marks: 75

Note: Answer all questions of Part - A and answer any five questions from Part-B.

PART – A (25 Marks)

1. Write the Relation between natural co-ordinate and global coordinate systems. (2)
2. Derive the Temperature load vector for 1D linear element. (3)
3. Derive the body force vector for 1D linear element. (3)
4. State the strain displacement Relation for beam element. (2)
5. Differentiate between natural and essential boundary conditions. (2)
6. List any three boundary conditions considered in heat transfer analysis. (3)
7. Write the shape functions for quadrilateral element. (3)
8. Write the consistency mass matrix for beam element. (3)
9. Define Thermal Gradient matrix in heat conductor. (2)
10.List requirements of convergency. (2)

PART – B (5x10=50 Marks)

11.(a) Find the Nodal displacement and element stresses for the stepped bar shown
figure 1 when the bar is heated by 50oC.

A1=800mm2

A2=600mm2

P= 50KN
E=70GPa
=20x10-6/oC
∆t=50oC

Fig.1
12.   Determine nodal displacement and element stresses of the truss shown in

figure  2.
E=200 GPa
A=500 mm2

K=1KN/mm
P=50 KN

Fig.2
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13. Find the Nodal displacements and slope at the mid point of element (2) of the
shaft shown figure 3 consider A and B are fixed supports.
E=200 GPa
I=5 x 104 mm4

Fig.3
14.(a) State material property Matrix for axisymmetric triangular element. (3)

(b) Evaluate the Integral

I=
5

2

1

(2 3 4)x x dx  using Gauss quadrature two point formula. (7)

15.     Determine the Temperature distribution in a fin of circular cross sector. Base of
the fin is maintained at 100oC and tip of the fin is insulated.
K=2w/cm oC
h=0.2w/cm2 oC
Φf = 20oC (fluid temperature)
Tb=100oC (base temperature)
Diameter of fin = 1 cm

16. A Triangular element is specified by the Nodal coordinates 1(1, 2), 2(5, 3) and
3(4, 6) in Cartesian space.
(a) Determine the natural coordinates at the point p(3, 3)
(b) Establish the Jacobian matrix for the element

17. A stepped bar shown figure 4 find
(a) Natural frequencies in axial vibration
(b) Corresponding Eigen Vectors

L=300 mm
E=200GPa
=7500kg/m3

A=600mm2

Fig. 4
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