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o —Anéwér ALE qusti;ns._' _
' PART A— (10 % 2 = 20 marks) :
1‘. S ‘What are h ana P Vef_s.'ioIIA _rof ‘finite\. eleﬁieht methéd? |
: 2 - Why 1s Variati.onald.formul-a_tioA ?L‘efei'1‘e‘d to'.aﬁl-} Wedk fgr’mul.at;ion‘? '
.3.‘ . Polynomials %Ire generaIIy used in_,shéﬁe funétipn, why?
'4.' | Differentiatefbeﬁween longItudinéI \lfibrati(.)n_'and.tréns_véfs_e vibl'atién.j
5. Classify elemeﬁts?- based on theiI' dimehsions.'-,
| 6 l. | ‘Wha‘t _is‘stgady-.stalte heat transfer annI Writé its goveifhiﬁg ‘eq.ua.tion.'}
A Differentiate asT and.LST_eIélﬁerIt.cs, |
B 8 . iGiye:foqu: appIications V\-r.here axisy-m-niéﬁl;ic e_lgméﬁfs ca-ril B’e uée,d.
9. 'Whafc_i,é meaﬁt by fIsOparémetl'ié -elt;‘.srr%em-:’? 3

10. With example, define Sevéndipity elernents?
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PART B— (5 % 13 = 65 marks)

Explain the steps involved in finite element formulation. -

Or

For the differe'ntiél equation —\g{(l +.%) EX} =0 for 0 <x<l with the

dx

boundaly condltlons ¥(0) = Oand ¥(1)=1, obtain an apploxunate solution -

_ usmg Raylelgh Ritz method.

The beam is loaded as. shown in Fig. 1; detelmme -
h BN

) . The slopes at 2 and 3 and

-_(ii) The veltmal deﬂectlon at the m1dpomt of the distributed load

12 KN/ - -

@ 2%; | @ - ’ .;4. (\meow,m-.mow.mfi\_;

(b)

13, (a)

(b)

- 1+ Ime—— 2. 3
L E=200GPa I =4 % 105 mm? :
Fig. 1
Or

Determine the natural frequencies of transverse vibration for a beam

fixed at bofh ends. The beam may be modeled by two clements, each of

 length Lt and cross sectional area A. The use of symmetly boundaly :

condition is optlonal

Usmg two finite elements fmd the stless dlstnbutlon in a un1form1y'
tapering bar of cross sectional area 300 mm? and 200 mm? at their ends, '

length 100, mm, subjected to an axial tensile load of 50 N at smaller end
and fiXed_at larger énd. Take E = 2 x 105 N/fmm?2.

Or

: A composrce wa]l thmligh which heat 1n31de layer w1th k, = 0.02 W/em®C,
mlddle layel 1;2 = 0.005 W/em°C, outer layer k, = = 0.0035 W/em°C. The

th1ckness of each 1ayer 13 mm, 80 mm and 25 mm respectively. Inside
temperature, of the wall is 20°C and outside tempelatme of the wall is

-—15°C Detelmme the nodal tempel atures.
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14, (a) = For ‘a plane styéss element shown in Fig.2, the nodal .disblacements_
((uy,vy), (Uy,vy)and (ug,vsy)) are (2, 1) (1, 1.5) and (2.5, 0.5)) respectively
- Determine the element stress. Assume (B = 200 GN/m2, ;1 ='0.3 and -

t=10 mm) all comdmates ale in mﬂhmetels

vt S
~ 2(200, 400) - -
1 : 9
(100, 100) (400, 100}
0 - X
Fig. N
_Or

3 b Caluulate the element st1esses for the ax1symmetuc element shown in
Fig. 3. The nodal dlsplacements are

ul =0.02 mm wl .=0.03mm %}
w2 =0.0lmm .. w2 =0.06mm
‘43 =004mm w3 =0.0lmm -

40, 20) @QZQ‘
0 . ; . & I
Fig.3

Take E= 210 Gpa, 4 = 0.25

15.  (a) Tor the element shown in Fig. 4, deﬁerrﬁin_e the Jacobian matrix. -

Y&

o

- Fig. 4
Or

(b) Evaluate the 1ntegral using Gaussian quachatme method with two pomt
“scheme. :

-1-1

A= J'J-(?.-x +3xy+4y )dxdy
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PART C —' (1% 15 = 15 marks)_

Tor the two bar truss as shown in Flg 5 dete1m1ne the d1sp1acements at

node 2 and the stresses in both elements. =

L 500
v 11 2

 E=T0GPs _\forboth
A= 200 [ membors

_ Or - 7 | ’
Solve the followmg snnultaneous equatwns using Gausman ehmmatmn
“method.
2a+ b+ 2¢— Sd =-2 .
20 2btc-dd=-15

1a+2c-3d=-5

4a+4b 4c+d 4, .
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