15AU73

Seventh Semester B.E. Degree Examinétioﬁ; Jan./Feb. 2021
Finite Element Modeling and Analysis

Time: 3 hrs. oy, Max. Marks: 80
Note: Answer any FIVE full questions, choosmg ONE Sfull question from each module.

8 M_ﬂl_w
§ 1 a. Explain with neat sketch, plane stress.and plane strain. . 4 (08 Marks)
E b. Solve the following system of 51mu1taneous equation by Gausswn Elimination method.
2 — 2%, +6x3=0 ,
E 2X1 + 2%y +3x3=3
g X, +3%=0 ; (08 Marks)
i ~ OR
E s 2 a. Explain simplex, complex and multiplex elements with examples. (06 Marks)
oL b. For the spring shown in Fig Q2(b), determine the nodal displacement using principle of
:g z minimum potential energy. B
£
= °E
Sz
38 |
E é Fig Q2(b) (10 Marks)
g 3 :
55 Module-2
EE 3 a. Derive the shape function of a bar ¢lement in Global co-ordinates system. (08 Marks)
é @ b. Explain the convergence requirements. (04 Marks)
£ & c. List the Application and Limitation of FEM. (04 Marks)
;".é gy i
> OR.
§E 4 a. Derive the stiffness rnatrlx for the Bar Element. (08 Marks)
:3:3 ... List the discritization process and explain. - (04 Marks)
W S c.” Explain Pascal trlangle with neat sketch (04 Marks)
g5 Module-3
o 2 5 a. Using the direct stiffness method, determine the nodal displacement of stepped bar shown in
S < Fig Q5(a)
= ALl £ E; =200GPa
2 = . E2=70GPa ,
e E A =150mm
£ A, = 100mm®
g o s F, = 10kN
W F, = 5kN
Fig Q5(a)
(08 Marks)
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b. Consider the bar shown in Fig Q5(b), an axial load P = 60 ><"17103N is applied at its midpoint.
Using penalty method of handling boundary condmon, determme the nodal displacement

and support reactions.
H o+ lo’i e

% A =250mm>

E =200 GPa
 fgorm 150
" Fig Q5(b)
(08 Marks)
; OR
a. Derive the element stiffness matrix for truss elements. (08 Marks)
b. A plane truss shown in Fig Q6(b), determine nodal displacement, and stresses in each
element.
E= 2OOGPa A; = 1200mm’, A, = 1000mm?, P = 50kN.
500 wm|m
Fig Q6(b) X (08 Marks)
, Module-4
a. Derive the shape functlons for a 4 noded 2D elements Quadrilateral/Rectangular element.
(12 Marks)
b. .Define shape function. Llst the properties. (04 Marks)
OR
Derive the Hermite shape function for beam element. Sketch the variation. (16 Marks)
Module-5
For the beam shown in Flg Q9, determine the load vector due to load acting on the beam.
IOKN to K N/YY\
o hmo 8 5
Lk T4 Ui
Fig Q9 (16 Marks)
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OR
Obtain the differential equation for an 1-D Heat conduction. (06 Marks)
Determine the temperature distribution through the composite wall subjected to convection
heat loss on the right side surface with convective heat transfer coefficient as shown in
Fig Q10(b). The ambient temperature is -5°C.. "

T, z30¢ | A :/oao Wi
L k;= Q0 W/m°c

—\/WL/\-J
M‘

Fig Q10(b) (10 Marks)
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