Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15AU73
Seventh Semester B.E. Degree Examlnafiﬁn, Jan./Feb. 2021
Finite Element Modelmgaand Analysis

Time: 3 hrs. ¥ Max. Marks: 80
Note: Answer any FIVE full questions, choos ﬁg ONE Sfull question frg&g‘z each module.
T Y
Module-1 “
1 a.  Explain with neat sketch, plane stress;and plane strain. P (08 Marks)
b. Solvc the following system of snmnitaneous equation by Gaussmn Elimination method.
—2X2+6x3=0 :
2x1+2xz+3:(3—3 %,
X1 +3x2=0 oy ¥ (08 Marks)
f""”%@ N %é’?’ OR
2 a. Explain sunplex conﬁlex and multiplex elements with examples. (06 Marks)
b. For the spring. shﬁﬁl in Fig Q2(b), dcte,nnmc the nodal displacement using principle of
minimum potentlal energy. :
k&_s;.oﬂje,bmiﬁge' .
(10 Marks)
mdu le-2 '
3 a. Derive the shape functlon of a barelement in Global co—ordmatcs system. (08 Marks)
b. Explain the convergence requmamerlfs ity (04 Marks)
c. List the Appllcatlon and Lumthﬁén of FEM, Ca (04 Marks)
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4 a. .Derive the stiffness mﬁtrlggfor the Bar Elefﬁéﬁf (08 Marks)
b =Tist the discritization pfocess and explaine" (04 Marks)
Explam Pascal trmgie with neat sketch (04 Marks)
Module-3
5 a

Using the: drrect stiffness method, determine the nodal displacement of stepped bar shown in
Fig Q5(a) |

E; =200GPa
E, =70GPa
r"g "* Ay =150mm’
A; = 100mm?
5O rrven Fi = 10kN
Sorme F» = 5kN
Fig Q5(a)

(08 Marks)
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b 4
b, Consider the bar shown in Fig Q5(b), an axial load P = 6&% }%3N is applied at its midpoint.
Using penalty method of handling boundary condltmn, determine the nodal displacement
and support reactions. Ve ™4

(08 Marks)
6 a. Derive the elen gs-elements. (08 Marks)
b. A plane tru&s shéwn in Fig Q6(b), de@mne nodal displacement, and stresses in each
element. % '
E= 20})@&% = 1200mn?, A = 1000mm’, P = 50kN.
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%&-Eﬁ(b} (08 Marks)

Sy Module-4 ()’
4 4 noded 2D elc@ents Quadrilateral/Rectangular element.

(12 Marks)
(04 Marks)
i %’ﬁi ‘or
8 Derive the }%@te shape ﬁmctmg"for beam element. Sketch the variation. (16 Marks)
ﬁ%%'; . \.«?
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rx;éﬁggg Module-5
9 For the beam shown 1@@‘09 determine the load vector due to load acting on the beam.
ok (o kP
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Fig Q9 (16 Marks)
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OR
Obtain the differential equation for an 1-D Heat congd (06 Marks)
Determine the temperature distribution through th% ‘ofnposite 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.{ "%

(10 Marks)



