Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15AU73
Seventh Semester B.E. Degree Examlnatlon, Feb./Mar. 2022
Finite Element Modelmg and Analysis

Time: 3 hrs. fy, Max Marks: 80
Note: Answer any FIVE full questions, choosmg ONE full questton from each module.
( Module- :
1 a. Derive the potential energy functional for a 3D — electric body. (08 Marks)
b. Solve the following system of simultaneous equation by Gauss elimination method
X+ty+z=9 I
X—2y+3z=8
2x+y-z=-3 e , (08 Marks)
OR
2 a. Solve the deﬂectlon at free end of cantilever beam using Rayleigh Ritz method for
concentrated load at its free end. (08 Marks)
b. Use the R-R method to find the displacement at the midpoint of the rod shown in Fig Q2(b).
) !
Fig Q2(b) (08 Marks)
Module-Z
3 a. Derive the element st1ﬂ"ness matrix for the 1D bar element. (08 Marks)
b. Use Galerkin’s method to obtain an approx1rnate solution of differential equation.
2 g
-j—z——le *5 0<x<l
With Boundary condition y(o) y(l) 0 (08 Marks)
OR
4 a. Explain the basicsteps involved in FEM. (08 Marks)
b. Briefly explain the different types of element. (08 Marks)
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Module-3
5 a. Fig Q5(a) shown a one dimensional bar subjected to an axial loading. Taking it as a single
bar element, determine :
i) nodal displacement
ii) stress in each element
iii) Reaction at the support

- Fig Q5(a) (08 Marks)
b. Consider the bar shown in Fig Q5(b). Using penalty approach for handling boundary
condition. Determine nodal displacement.

At gk
-+

7/

/

A, = 2400mm’
“WE, =70 x 10° N/m?
A, = 600mm?

E, =200 x 10° N/m?

0041

« Fig Q5(b)
! (08 Marks)
: . OR
6 For the two bar truss shown in Fig Q6. Determine the nodal displacement stress
E =2 x 10°N/mm’
A =200mm’
(16 Marks)
Module-4
7 a. Derive the shape function for two node bar element. (06 Marks)
b. Derive the shape function for 2D Quadrilateral element. (10 Marks)
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OR '
8 a. Briefly explain the different types of parametric element (06 Marks)
b. Briefly explain the different types of Serendipity element. (06 Marks)

+1

c. Using Gaussian quadrature formula, Evaluate 1 = J{Be £ +};-L£j\ d&by using one point
~ -1

formula. o : (04 Marks)

Module-5
9 Find the deflection and slopes at the nodes for the aluminum beam shown Fig Q9.

A [’;.S}c.ﬂ)[.—n

(16 Marks)

OR ’
10 a. Derive the differential equivalent for on 1D heat conduction. (08 Marks)
b. Calculate the temperature distribution in a 1D fin with the physical propemes.

300h"ﬂ°c—

Fig Q10(b) (08 Marks)
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