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character is life

B.E DEGREE EXAMINATIONS: NOV / DEC 2014
(Regulation 2009)
Sixth Semester
MECHANICAL ENGINEERING
MEC119 Finite Element Analysis

Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1=10Marks)

1. The Inverse of a non singular square matrixt=afound by

a) Rayleigh Ritz method b) Galerkins method

c) Gauss Jacobi method d) Gauss Jordan method
2. Displacement method is based on minimum

a) Potential energy b) Strain energy

c) Complementary strain energy d) Work done
3. The entire point in the structure are defineddardinate system is known as

a) Global co - ordinate b) local co - ordinate

c) natural co - ordinate d) Cartesian codirmate

4. A frame with distributed loads along membemn@leled by an assembly of ----

a) Truss element b) Beam element
c) Spar element d) Spring element
5. elements are preferred foe@arss applications and relatively small

number of nodes.

a) Iso parametric b) CST
c) LST d) Sub Parametric
6. ----- is defined to be a state of strain in @fhihe strain normal to the xy - plane and theshea

strain are assumed to be zero
a) Plane stress analysis b) Plane strain aralys

c) Strain — displacement analysis d) Stress hsaraalysis
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

For an axisymmetric problem all boundary cowndisi must be symmetric about the ---
a) Axis of rotation b) Axis of intersection
c) Axis of revolution d) Own axis

Elements with no internal nodes but nodes onlthe boundaries are called

a) Linear element b) Quadratic element
c) Cubic element d) Serendipity element

The stiffness matrix equation for four nodedpsmametric quadrilateral elements is

&)= ¢ [[ 1817 [21(8 ox oy 11 = ¢ [[ 1B (1181 U] 0 o

of

a)

(K] = ¢ ﬂ[sr [D][B]dA 8x 3y

of o

V&)= ¢ [[ 151 02B10] 0x 0y

If the number of nodes used for defining thengetry is same as number of nodes used for

defining the displacements, then it is known as
a) CST element b) Super parametric element

c) Iso parametric element d) Sub Parametric elémen

PART B (10x 2=20Marks)
State the principle of minimum potential energy
What is Rayleigh- Ritz method?
List the assumptions made while finding thedsrin a truss analysis.
Why polynomials are generally used as shapeitun®
Distinguish between plane stress and planigirablems.
What is Linear Strain (LST) Element?
How thermal loads are input in finite elememalgsis?
List any two applications of an axisymmetrieraént.
What is meant by isoparametric formulation?

How do you calculate the number of Gaussiantpan Gaussian quadrature method?

PART C (5x14=70Marks)

a) (i) Explain the step by step procedure aft€iElement Analysis?
(i) Solve the following equation by Gaussianniilation technique.
r—y=—z=1
—3x+2v—3z= —6
2x— 5y + 4z =
(OR)

Page 2 of 4

(8)
(6)



b) A simply supported beam is subjected to unifgrdistributed load over entire
span. Determine the bending moment and deflectitimeamid span using
Rayleigh-Ritz method and compare with exact sofutidse a two term trial
function ,

5 - 3mx
Y= a SIHT+ a- SmT

22. a) Determine the nodal displacements at node 2, sisassach material and
support reactions in the bar shown in Fig. duepaiad forceP = 600 KN and
temperature rise of 8CC. Given:A = 2000 mm2 A= 900 mm2 { =300 mm
l, =400 mm E=0.7 x 16 N/mm?, E; =2 x 16 N/mm? and o3 122 x 10

b0 Ca 12x10°°C.

g | C
o ___2 e ____ £ 3
: Aluminium Steel g
300 mm '.:I: 400 mm ‘;I
':Ar 'I1- E|: o) I_'A: .'I_-.= E_—.= ::I
(OR)
b) Derive the finite element equation of a onenelisional steady state heat

conduction and convection with heat generation lprabusing Galerkins

approach.

23. a) Evaluate the element stress, principabséi® and principal angle for the CST
element shown in fig. Assume plane stress condifiake, t = 20 mm, E =

2*10°N/mn? andy = 0.25. The coordinates are given in mm.

ly
3(1.54)
2(3,0)
1(0.0) X
(OR)
b) The nodal coordinates of the triangular elenaea 1(1, 2), 2(4, 3) and 3(6, 4).

At the interior point ‘P’, the x coordinate is 3ahd the shape functiomN 0.25.
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Determine

() The shape functionsNand N and the y coordinate of the point 'P’. (7)
(i) Strain displacement matrix[B] (7)
24. a) Derive the shape functions and strain degghent matrix [B] for axisymmetric

triangular element.

(OR)
b) For an axisymmetric element shown in fig, determtime thermal load vector.
Take E=2.1x10N/mnt andy = 0.3. Takex = 11 x 10° ° C andAT = 25’ C.

z

(30,50)

(0,0 {60,0) r

25. a) A four noded rectangular element shownign determine Jacobian matrix,
Strain displacement matrix and Element stressde Ea 2 x 16N /mnt
u=0.25, u = [0,0,0,0.003,0.004,0.006,0.004,0,0F 0.0 andy = 0.0.Assume

plane stress condition.

w

(O 1) (2,1)
4 3
1 2z b
(0,0 (2,00
(OR)

b) (i) The coordinates of an isoparametric quatkial element are 1(3, 1), 2(6, 1§10)
3(8, 6) and 4(2, 5). Determine the local coordinatepoint 'P’, which has
Cartesian coordinate (7, 4).

(i) Evaluate the integral’,(2 + x + x*) dx and compare with exact solution.  (4)
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