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Important Note : I. On completing your answers. compulsorily draw diagonal ¢ross lines on the remaining blank pages.

USN 1SME61
Sixth Semester B.E. Degree EXammatlon June/July 2018
Finite Element Analysis
Time: 3 hrs. L Max. Marks: 80
Note: Answer any FIVE full questions, choosing
()'NE full question from each module.
Module-1

1 Define FEM. Discuss various applications of FEA in different domain. (04 Marks)
Explain convergence requirements of a displacement field. (04 Marks)

Using minimum potential energy determine the nodal displacement of a spring system

shown-in Fig. Q1(c). (08 Marks)t.:.i.
S . 40 N/'T)Tm o i/
i
60N —rdom M5, SoN
BON/mm
a %N/mm
Fig.Ql(c)
OR .
Using Rayleigh — Ritz method, determine the displacemént at midpoint and stress variation
in a one dimensional rod as shown in Fig.Q2(a). - (09 Marks)
HE / -
, =
7/ -
7z Kk B=%
v
HNo— 4 -—-—»4-4—-—— 4' S—
o _Flg.Q2(a)
Write stress-strain relations for plain stress and plain strain conditions. (04 Marks)
What do you mean by simplex, complex and multiplex elements? (03 Marks)
Module-2

What are higher order clement? Derive shape function for 1D quadratic ¢clement in natural

co-ordinates. (06 Marks)

Deduce expression for shape function for four noded tetrahedral element (TET4) using

Lagrange interpolation functions. (06 Marks)
RS |

Evaluate J. (x2 +sin %x—) dx using suitable Gauss points numerical integration. (04 Marks)
Ay N .l ‘ _‘

] of 3

Downl oad VTU study materials from studentmap.in


https://studentmap.in/vtu/

5
STlIIIEH‘yMAP

1SME6°
OR .
4 a. For the stepped bar shown in Fig.Q4(a). Determme the hodal displacements, stress in eac
element and left support reaction. N (10 Marks
/] o st , =400
;r w= 106% ‘ B 200Gh C H‘** rom>
R o u%—g«r——% —Ps= (o0
1 Alum‘mun ‘ é mn:
= 200K
a 300—-——1—4———4—00 ——f P
myne
e Flg-Q4(a)
b. With assumptions, deduce element stiffness matrix used for analysis of trusses. (06 Mark:
Module-3
(08 Mark:«

§ a. Derive Herniite sﬁape function for a beam element.
For the beam and loading as shown in Fig.Q5(b), determine deflection, slope and suppo:

reaction. Take E=110GPa, [=5x 107'm", (08 Marks
{BKN/m RQGOKN
]
44“—— brm——wt
Fig.Q5(b)
- OR

6 a. Derive torsional stiffness matrix for a circular shaft subjected to. pure'tovrsion (06 Mark: :

b. For the circulars stepped shaft shown in Fig.Q6(b) determme Qtu,sscs and angle of twist.
(10 Marks:

/]
f | - ¢ t]cm ~~\; " E=2000F,
7 G =704
fra—RORrp— AO(M—py

" Fig.Q6(b)

. Briefly describe rate equatlons and boundary conditions in heat transfer analysns (06 Mark: :
b. Determine the temperature distribution through composite wall shown in Fig.Q7(b) whe -
the convective heat’ Ioss occurs on the right surface. Take K; = 6W/m°C an:

K, =20 Wm°C.. (10 Mark: -
‘ t \‘ h= loooa?/,,
(-2 m
L—o»oem——-{* ML-}
ng.Q7(b)

20f3
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8 a. Deduce the governing differential equation for one- dlmf:nsmnal fluid flow through a process
medium. 2 (06 Marks)

b. For the smooth pipe of variable ¢/s shown in Flg Q8(b) Determine the potential at the
junction the velocities in each section of pipe and the volumetric flow rate. The potential at

the left end is P, = 12m?/$S and that at rlg,ht end is Py =3 m%S. Take Ky = 1. (10 Marks)

Fig.Q8(b)

Module-5

9 a. What is an axisymmetric element? Derive Jacobian matrix for axisymmetric triangular

element. (08 Marks) .
b. For the element of an axisymmetric body rotating with constant angular velocity W = 1000 oL

-rev/min as shown in Fig.Q9(b). Determine the body force vector including weightof

- material with specific density is 7850 kg/m’. (08 ;ygarks)
1\ . 3(5015) '
\ J— Y
o b= :
| Al C 2(1550)
v () TN
Fig.Q9(b)
OR \
10 a. Derive an expression of element mass matrix for a bar ¢lement. (06 Marks)
b. For the stepped bar shown in Fig.Q10(b) determirie the eigen values and eigen vector. Take
= 400mm’, A, =200mm’, p = 7850 kg/m’, E = 200GPa. (10 Marks)
: j»- A" - AL... -
/ \
/
A
\ ocomm
ol 200WON | } a
Fig.Q10(b)
X x & % %k
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