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Note: Answer any FIVE full questiottsl''ehbosing ONE full questlbu from each module.

ul:;.;rModule-1..-ili.,,Module-1 '' 
"...,

I a. Explain briefly about Node toc&ion system and numberingrscheme. (06 Marks)
. .;:l' 

-, 
. .lli , ,(b), using priiteiple of minimum potential energy,b. For the spring system slown in Fig.Ql

Time: 3 hrs.

.,,:, 
'& F.ig.Ql(b) (10 Marks)

''rrri. iii:irj lg,;.lq,. OR ,{r;
2 a. State and explain convergence re(uifements. *-_- ..1. " o'. (04 Marks)

b. Write a short note on : ,,,- "f ",*'lrimii*',(i) Geometrical isotropy.Qr*,SD Pascal triangle.:,-.=.,. "' y"

(ii) Coordinate system.:, ,"r.. '' -r..."-'',",,,,,'''' * *' (06 Marks)

c. Explain simplex, complexand multiplex elerhtSfs. (06 Marks)

Module-2
3 a. Derive the shape$rhction for triangular (CST Element) in natural coordinate system.,,]ri...-" 

(0g Marks)
.lb. Derive the,-h6pe functions for a:ll'&ode Quadrilateral'El'Oihent in natural co-ordinates.

EEments. Take Fr = 75N,.F23,,100N.
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a. Obtain an expression foi stiffiress matrix o1'5:@s element. (06 Marks)

b,"""''Fird the nodal displaeeinent, stress and rdadfion of truss element shown in Fig.Qa@). Take
'i:.:;:""iE = 200 GFa, j- .. ,.f:rt,' riilh,'"!li ,,:,, -
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(08 Marks)
and 3 and the
: 200 GPa,

(08 Marks)

(08 Marks)
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6a.
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Derive the stifftess m4*ift'for a circular shaft subjeot'€d'to pure torsion'
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a. Derive element c.q.&(htctivity matrix fo4.,-;4!,$hsional heat fl,9,,$,$e-"nt: . (06 Marks)

b. Determine theg;efiferanrre distributio_n,{fougt, the composito ivall subjected to convection

heat loss o, tffi"iight side surfacehfitttf'".onr"ctive heat ti^ansfer co-emcient as shown in

Fig.Q7(b)" Thb amb-ient temperat${,p }H1 S'C. 
",',,,,,1
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i;u*ry; $: Fig.Q7(b) (10 Marks),iijj5,: .,,1 .

::,r'q1ir ,,n'',;",,,,. OR
a. Derive the &ififitss matrix for ld''fliiid element. (08 Marks)

b. For the .-oo"ih pipe shown in{'Fig.Q8(b), with uniform c/s of 1 m2. Determine the flow
velocities at the centre an{.ri$t end, knowing the velocity at the left is V* : 2t tt.
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(0t Marks)
constant angulax velocity
force vector. Include the
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b.

l0 a,

b.

Modulp-5
Derive the shape function for an axisymmetric
For the element of an axisymmetric body with a

the bodyor = 1000 rev/min as shown in Fig.Q9(b),
weight of the material, where the specific 7850 kg/m3.

..+ro

of the bar shown

(08 Marks)

(06 Marks)
in Fig.Ql0(b).

(10 Marks)
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Derive the consistent r$ffirfratrix for bar element. {'',ffi o
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