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Note:

Paper / Subject Code: 88803 / Finite Element Analysns

(3 Hours) Max. Marks 80
1. Question 1 is Compulsory o et v
2. Solve any three from remaining five ) et g e R
3. Figures to right indicate full marks £ o 5 )
4. Assume suitable data if necessary ' g [
’ : b ™
Q.1  Attempt any four ROESEIR AR con ) !
a) Write element matrix equation in the followmg ﬁelds explammg each
term: i :

i. 1D steady state, heat transfer by conductron '_«;: ite
ii. Torsion Analysis . WY
b) Prove that linear triangular elém" s‘.,CST element el i B
c) Explain different types of Boun 8 vcondmons wnh examples
d) Explain plane stress and. plane stram condrthns w:th examples

) e) What do you mean by con51stent mass matr1x and lumped maSS matrlx
Give suitable mathematical expressmn" :

Q.2 a) Solve the follong dlfferentxal equation usmg Method of least square 10
and Galerkm methodl 3 i B , S
, :

i;——le\ 5 0<yS 1,y(0):0 y(l) 0

Compare answer w1th exact solutlon at X= O 5 ¥

b) F md the‘drsplacement modes and stresses over each element.

.
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Paper / Subject Code: 88803 / Finite Element Analysis

Q.3 a) A copper fin of diameter 2 cm, length 6 cm and thermal conductlvity 1s ,
100 W/m ° C and is exposed to ambient air at 30 °C with a heat transfer -

coefﬁc1ent 25 W/m? °C. If one end of the fin is maintained at temperature -
500 °C and other end is at 200 °C . Solve the follow1ng d;fferenual AT

fin.

2

d“e
kA."w—hpe =0

0= Temperature difference=Tx -Ta. gt ey o " ’ L ¢

Use Rayleigh-Ritz method, mapped over general element takmg
Lagrange’s linear shape functions and' three lingar elements .

Write all the steps clearly Compare your answer thh exact. at x¥ 2 4 cm

b) For the iso parametric quadnlateral element shown in ﬁgure. Determme o |

Cartesian coordinates of pomt P wh;ch has Iocal coordmates (é,n) =
(0.57735, 0.57735). s AT A v 2

‘wﬁ&&»

142) . "y

P, M W

B -
>

Q4 a) Comgute the stress c;eveloped m,xthe members of the truss shown in
ﬁgure E=200 GPa Area of - the each member is 200 mm?.

b) The nodal coordmate of the
il mangular elementare as shown in 4 3(3.5)
ﬁgure Take . the-" nodal
dxsplacement 5 vector
QT—‘[201030205030] in: - -P
”.‘ ok mm thamed the displacement at
y»the mterlor pomt P whose x and y
P coordmate 1s (1.5).

1(1.2) 2052) o X

A
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equation for obtaining the temperature distribution: over. the length of a " ey 8
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Q.5 a) Evaluate the natural frequencies for the bar with varying cross sectlons ’

shown in figure. L = 200 mm, E = 200 GPa and p = 8000 kg/m

Consider two elements of equal lengths.
/

A = 400mm?

b) Quadrilateral element is shown in figure.

The temperatures at the nodes are
Ti=100°C, T»=60°C , T3=50°C and‘
T4=90°C respectively. Determmg the A

temperature at a point P (2.5, 2 5)

Q.6 a) A CST element is shown m ﬁgure The modulus of elastlmty and
Poisson’s ratio for plate matenal are 70 x 103 N/mm? and Q 3 respectwely
Upon loading of the plate ~the nodal deﬂecnons were found to be inx and

y direction respectlvely as™

u;= 0.0lmm_ and v;— -0 04’ m‘; uz— 0 03mm and vz—- 0 02mm, usz= -

0.02mm and v
Determme

43

3(4.3)

122)

24.2)

T

i. Thel acoblah fef (x,y) (gn) transformatxbn ’

ii. The stram-dlsplacement relatlon matrlx

iii. The stress in plate

: - 3(5575) 7,

2054

s,

Yy St

b) EXplam ;Convergence cntena What do you understand by h & p

»
L

X
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