g blank pages.

pulsorily draw diagonal cross lines on the remainin

Important Note : 1. On completing your answers, com

50, will be treated as malpractice.

» appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification
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Sixth Semester B.E. Degree Examination, Dec.2018/J an.2019

Finite Element Method

Time: 3 hrs, ; . Max. Marks: 80
Note: Answer any FIVE full questions, cl‘lut‘ioks‘ing one full question from each module.

Module-1
I a. Explain plane stress and plane strain problem in FEM.

b.  Using principle of minimum potential energy determine nodal displacements.

Fig Q1(a) _

OR

(06 Marks)

(10 Marks)

2 a. Use Rayleigh- Ritz method to find stress and displacement at midpoint of a bar shown in Fig

Q2(a) below assuming 2™ order polynomial. Take E = 70GPA, A =100mm>

e

b1 Fig Q2(a)
b. Explain simplex, complex and multiplex elements.-
Y 2 Module-2
3 a.  Solve for stresses in members of structure given below :

P= HoooN

{5‘\’:\600 At

T aee\
e

A?_':- 200 e

B = B067a

£—LE0mm Boree™ 21068

Fig Q3(a)

Oy

b.  Derive shape function for 2 noded Bar element in natural co-ordinate system.

1 of3

(10 Marks)
(06 Marks)

(10 Marks)
(06 Marks)
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OR _re,
Determine Nodal displacement and element stresses,,fck”)‘r‘g"ifven truss.

~\ooo kN

My, Fig Q4 «
Take : E = 210GPa, A = 600mm® (16 Marks)
Module-3
Using Lagrangian functions obtain shape functions for nine node rectangular element.
B, , (10 Marks)
Explain properties of shape function. = (06 Marks)
J OR
Derive shape function for constant strain triangular element. (08 Marks)
With usual notations obtain shape function for tetrahedral element. (08 Marks)
o «IVIodule—4
Explain isoparametric, sub parametric and super parametric element. (08 Marks)
Evaluate the following integral using two point Gauss integration method
I—J(a0+ax+ax +a,x” +a,x")dx o’ (08 Marks)
- | 4
| OR
Explain preprocessing and post processmg 1 (08 Marks)

Determine the temperature drstrrbutron in a plane wall of thickness 60mm, which has an
internal heat source of 0.3x10° W/m® and the thermal conductivity of material is 21W/m°C.
Assume that surface temperature of the wall is 40°Cuse 1-D linear bar element and consider
wall as ax1symmetr1c system. (08 Marks)

Module-5

' Obtain temperature distribution in composite wall as shown in Fig Q9. Using 1-D elements

o™ Uok

\C\ < 'Z_Ow/moc

\CL:ZQN/ woC
L, =
\Cy Sou/moc

w2 e N/m"o

Fig Q9 (16 Marks)
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OR
10 Find the natural frequencies of longitudinal V1brat10n of the constrained stepped bar shown
in Fig Q10 and plot mode shapes.

\é—% Hr S\ & bie >\

| Fig Q10 .
Take Young’s modulus = E. density = P for given material. (16 Marks)

& ok % %
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