50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15SME61
Sixth Semester B.E. Degree Exammaﬂ*ﬁﬁ,@Dec.ZOlWJan 2020
Finite Element Mqihod

(I
Time: 3 hrs. @@%“‘” Max. Marks: 80
Note: Answer FIVE full questions, choos%}n‘g&@NE Sfull question fromk%;ch module.

1 a. List the type of elements with neat sk %ch 14 (06 Marks)
b. A simply supported beam subjéct d““to point load at the lﬁel}tre Derive an equation for
i i onom 1 (10 Marks)
2 a. (03 Marks)
b. Explain Elasticity mairi l?] for stress and plam s ain. (04 Marks)
c. Explain simplex, eomplex and multiplex elements (09 Marks)

Modul
a. Derive th%‘%aéé function, in natural coordinate system for:
fstant strain triangle.,, ¢
1D bar element

(08 Marks)

and reaction gt supports &
E; =170 qpa 'E, =200 GPa; P% OOKN A; =240 f‘ o 600 mm® (08 Marks)

. “Fig. Q4 (a)
ssho%vn in Fig. Q4 (b) %termme nodal displacements, stresses in each element

E =200 GPaY,; A1 o 1200 mm . A2 =1000 mm?, P=50KN (08 Marks)

Fig. Q4 (b)
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Module-3
a. Derive the Hermite function of a beam element. (08 Marks)
b. For the beam element shown in figure QS (b), dete{ugﬁ the displacement and slope at the

free end. Take E =70 GPa, [=4x10™" m 74 (08 Marks)

a. Derive the stiffness matrix for‘% torsmn element. 2 (06 Marks)

b. Find the deflection and sl%pés at the nodes for the a inium beam shown in Fig. Q6 (b).
) (10 Marks)

E =70 GPa
[=2x10"°m*

e %Module 4 A

a. With brief explanation obtain the rate equation t};ﬁ\ge?{inbes the ratelof energy flow for the
following conditions: X S Vé :

(i) Conduction @g’,u)‘: Convection (111) ) (06 Marks)
b. Derive the shape ﬁmctlon ‘ofa 1D bar elenient with temperature T and T, at the nodes.
N t@r (10 Marks)

‘fﬁ%R

a. Determine the temperature dlstrlb%t%gnwrn the rectangulafr fin shown in Fig. Q8 (a). Neglect
convect}en Heat transfer and ame heat generated LKWLde the fin as 500 W/m®> (08 Marks)

o

g

&

6000W fam K’ ///// B
00 m T
o

LT
@5&@‘* Fig. Q8 (a)
ss matrix for ﬂ @d flow in 1 D bar element. (08 Marks)

i

%99
Module-5
axisymmetric triangular element. (16 Marks)

OR
Derive the consfﬁ:ent mass matrix for the following:
4
(i) 1 Df*b@t element.

(i) 1 D truss element. (16 Marks)
% %k sk 3k 3k

20?2




