onal cross lines on the remaining blank pages.

d /or equations written eg, 42+8

Note : 1. On completing your answers, compulsorily draw diag

Important

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator an

USN 10ME64
Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Finite Element Methods

Time: 3 hrs. Max. Marks:100
Note: 1. Answer FIVE full questions, selecting :
at least TWO questions from each part.
2. Missing data may suitably be assumed.
PART — A
1 a. Obtainr methbrlum equations of a 3-D elastic body sub]ectcd to &bddy force (08 Marks)
b. Discuss the types of elements based on geometry. (06 Marks)
c. Explain the: ggq;ral description of finite element method. C o (06 Marks)
2 a. Dernvean expressum for Total potential energy of an elastlc body subjected to body force,
traction force and a pomt force. {08 Marks)
b. Using Raleigh’s Ritz method find a deflection of a mmply supported beam of length L
subjected to a uniformly dlspfgbuted load of Po N/m (12 Marks)
3 a. Write an interpolation polynomial for linear, quadratlc and cubic clement. (06 Marks)
b. Obtain an expression for a strain disi)lacem'ent matrix of a rectangular element. (14 Marks)
4 a. Determine the nodal dlsplacements reactlons and stresses for the Fig. Q4 (a) using penalty
approach. Take E = 210 GPa, Area = 250 mm". {12 Marks)
/%
/
GOKN / x
f /
T N 150 wam S 50mm, | 01 2imm.
Fig. Q4 (a)
b. Find the nodal dlsplacement stress and strain of the system shown in F1g Q4 (b). Take
E = 70 GPa, Area =1 m?. (08 Marks)
; %= o N/m, (Linear varying load)
;p—y > ]
e O™
Fig. Q4 (b)
PART B
5 a. Find the shape functions of a 2-D quadrilateral quadratic (9 noded) element. (14 Marks)
b. With a sketch define Iso, Sub and Super parametric elements. (06 Marks)
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a.
b. Find the nodal dlsplaccment stress and reaction of truss element shown in Fig. Q6 (b). Take

10MEo64

Obtain an expression for stiffness matrix of a truss element. (08 Marks)

E =70 GPa, Area = 200 mm®. (12 Marks)

- _jn kN

le— Sop

300

3
k:
YN

A oo ——F

Fig. Q6 (b)

Derive the Hém‘lite shape functions of a beam element, (08 Marks)
For the beam and loading shown in Fig. Q7 (b), determme the slopes at 2 and 3 and the
vertical deflection at the midpoints of the distributed load. Take E = 200 GPa,
I=4x10°mm®.

(12 Marks)
TV Z KN
' 1 & Yy
77 ¢ 3
L
F 1M i oA
| Fig. Q7'(b)
Discuss the derivation Qf one dlmensmnal heat traﬁs?er in thin films. (08 Marks)

A composite wall consaSts of 3 materials shown in th Q8 (b). The outer temperature is
T, = 20°C, determme the temperature distribution in the wall. Convection heat transfer

takes place at mner surface with T_ =800°C. Take h = 25 w/mz"C Area— 1 m?

(12 Marks)
—3 ] °
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