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Note: Answer any FIVE ftilt 7uestion*i,{lfucting atleast TWO quesTions from each part
. -l t"':-"

Time:3 hrs.
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Ar:2400 mm2

Er :70 GPa
Az: 600 mm2

Ez = 200 GPa

b.
c.
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b.
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a. Derive the shape function for one dimensiqfl'tar element in Cartesian coordinates/global
coordinatesystem,,- ,,"P 4-. (l0Marks)

b. For the triangdla+.'element shown rgb$-:#a3@) , obtain th.g stlain displacement matrix 'B'
and determine ihE'strains €x , €y andqy- . ,..- *
Nodal displa&ments {q} : {2 '@**-Ii'ty" to-2 **1$

*i*" 1"": Y ,r- . - !

Fig. Q2(b) .ii
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a. Solve the follo"-wirtAtvstt

,*x*r#.r

f*,,w$'l,s

Solve the fo[oarun$tVstem of simu[ti-irsous equation by Gaussian Elimination method.

xt - 2xz + 6xr *P , 
"'u\"

2x1*2x2+32g:3 " /
*

-xt * 3xz = 0.' +i "* (08 Marks)

Consider the bar shown irl'fig. Qa@). An axial load P = 200 x l03N is applied as shown.
Using Penalty method, deterinine the following :

(10 Marks)

(12 Marks)i) Nodal displaceme*nt '- ii) Stress in each material.



7

f- .

_\-,\
, ,,ii.. .",;'

"*:!riY. *r! _'

\.\p, fir

* &"""

With neat sketches, define ISO, Sub and Super{aqm{etric elements.

Using two point Gaussian quadrature formffivalfrate following inte8ral.
+l +l -- sm{ "q ... :

I: I fk'+2r"+s2)dr.ds. iro* '\#'t
I I \ / ,..', t
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(06 Marks)

(06 Marks)

5a.
b.

6a.
b.

c. usini iagangian method derive 1Sg{ " function of a 3 - nodgdtne dimension (1D) Bar

element (Quadratic aar elemenf)quY'k . " ry (08 Marks)element (Quadratic narelemen1&}".'$. f*%ffi 'T
Obtain an expression for stifffiffiatrix of a tr-uss elemenfo

" \ srstrrziqfu fu\ ..ffi"
a. Determine maximum deflection'idthe uniform crgpv-$tption of cantileypr beam shown in

ffi=l x tOeN/5r(,r..ta4x l0rma.
l0o L$ Lt

' jsi\ t - lor.,{** e, Yl
' 

"; M,rv-,W d' (10 Marks)

For the two bar truss
each member. Also fi
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- r W*3 . Jao trp+' ",.:r717,Z,DDlrli! ,iiN$\ \.&$ . \ \...sr,$lLl '

d-''W.-
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(08 MarkO
displacement and stress in

(12 Marks)

(I0 Marks)

(1D) heat conduction with free end
(08 Marks)

Fig.Q7(a) / P"$-"Ya}*T *o * trumarxs'

r.. 1*****.4%,*--{ ^\**fu
b. A simpty suppffi"b"am of span 6m qlbuniform fl.*r.jtffgiaity EI = 40000 KN-m2 is

subiected to iiffi ivise couple of 300KN'- m at a distancgof 4m from left end as shown insubjected to ctAffi wise couple of 3frCIKN- m at a distancgof 4m frorn left end as shown in

fig. Q7(b). Fipd ihe deflection al.Jhe]tint of applica*ffipfcouple and intemal loads.

heat loss sd:tdpright side zuffihith convective heat transfer coefficient as shown in

ng. Qs@)lr$e lmbient tempergtilird is -50C. (12 Marks)
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,L[*perive the Finitep
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