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% Seventh Semester B.E. Degree Examm\ ,tmn, July/August 2021

Finite Element Modeling & Analysns

T e 3 hrs. Max Marks: 80
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Note: Answer any FI VE ﬁlll questions.

Differentiate between plane stress and plane strain problems wrth examples Also write the
stress-strain relations for both. o (08 Marks)
Solve the following system of szmultaneous equations by Gauss ellmmauon method,

2K, XKy, =R =T ¢ *

X, = 2X, +3x, =12

2%, +4%, - 3%, =10 (08 Marks)
Explain the prmcrpl:' of minimum potential energy (04 Marks)
Write the general steps involved in Rayle1gh 'Ritz method. (04 Marks)
For the spring system shown in Fig. Q2 (c), using the principle of minimum potential
energy, determme the nodal displacements. Take F; =75 N, F, =100 N. (08 Marks)
' K = 50 N}-mm s,
Explain the basw steps involved in FEM (10 Marks)
Discuss the applications and 11m1tat10ns of FEM. L (06 Marks)
Derive the shape functions for quadratlc bar elementm natural coordinates. (08 Marks)
Write the properties of shape functions. (03 Marks)
Write briefly types of elements used in FEA, (05 Marks)

N Determine the nodal d1splacements stresses in each element and support reactions for the
*_bar as shown in Frg QS (a). Using elimination method for handling boundary conditions.

(12 Marks)
N~ 2 Take:
= ard N A1=2400 mim’
A, =600 mm°®
______________ > o P=200x10°N
Fig. Q5 ()

Write a short note on penalty method of handling boundary conditions. (04 Marks)
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For the two bar truss shown in Fig. Q6 (a), determin

lh‘e”“nodal displacement, stresses in
each element and support reactions. Take E =200 GPa, A| = A, = 200 mm? (12 Marks)

N P Fig. Q6 (a)
Write the properties of stlﬁless ‘matrix K. P (04 Marks)

Derive the shape ﬁmcuon for cubic bar element usrng Lagranglan polynomial. (08 Marks)
Derive the shape functlon for 4-noded quadrllateral element using Lagrangian method.
(08 Marks)

Explain the canc’ept ofisoparametric, sub ﬁarzimetric and superparametric elements.

(06 Marks)

Denve the shape function for nine- noded quadnlateral element (10 Marks)

Denve the Hermite shape functions for beam element. p (08 Marks)

For the beam element shown in Fig. Q9 (b), detenmne the deflection under the given load.

Take E =2x10"kN/m’ andd=4x10°m’. g% - (08 Marks)
Flg Q9 (b) .

Discuss the Galerkin approach for 1-D heat conductor problem (08 Marks)

A comp()sne wall consists.. of three materials as shown in Fig. Q10 (b). The outer
temperature is T, =20°6 Conventlon heat transfer takes place on the inner surface of the

wall with T_ —800 C and h=25 W/m2°C Determme the temperature distribution in the

wall. PR , (08 Marks)
| . K1 =20 W/m*C
| ¢ A, K> =30 W/m'C
s [ ¥, i kg Ks =50 W/m'C
% G o
hf 7‘»??? Kfo o A9 .
‘Q"~5WL
Fig. Q10 (b)
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