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(04 Hours) [Total Marks: 100

N, B, :

1) Question No.l is compulsory

2) Attempt any FOUR questions from remaining six questions
3) Assume suitable data wherever necessary

4) Figures to the right indicate full marks

(1. ay Derive Lagrange’s linear shape functions. What are the chsracteristics of (10}
shape functions? State the difference between shape Tfunctions and
interpolation functions also plot the shape functions along length of the
element.

b} Explain followings: (10)
1. Compatbility '
i, Band width
iii.  Convergence criteria
iv.  Node numbering scheme
v.  Aspectratio

Q.2 a)  Using Newton Cote’s formula find values of M, and M2 {10}
Where,
he
M.=T] X' b pydX
g
gl =01- (x/he)] and 2 = (x/h). Compare your answers with exact,
o) SDIVE the fellowing governing differential equation (1)
d’y
= - 10x*=35 BCs:0sxs1; y0)=y(l)=0
Ay
using-
1. Galerkin m:thod with cubic polynomial for approximate function
it.  Rayleigh- Ritz method mapped over entite domam using one

parameter
Compare answers with exact.

- Q.3 a) Following data is given for one—dimensional, steady stale, conduction heat
transfer ‘iirough a composite wall : Global P.V.s T, = 800 °C, T,y = 300°C, K= 10
W/ T, K= 50W/m G, Ke=5W/mC L,=010m, L;=0.20m, L;=0.05m

Fiod the unknowns. T Taut
. K = [ [ S
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b} Denve shape functions for nine noded quﬂdri'.afcml elemsents i patgral (10}
coordinates.

Q.4 3} Analyse following fluid network completely using EME directly. Where Q, b (10)
are constants , K = branch resistance constant. AP = Rq . AP = pressure drop.
Establish Equation for steady state pressurc and flow distribution.

Rat E
o
a1
o I
%
q?
by Find natural frequency of axial vibration of a bar of uniform cross secuon ol (10)
30 mm and length 2m. Take, E = 2 x10° Nimm®and ¢ = 8000kg'm’. Take rwo
L.near elements.
Q.5 a)  Anpalyse fellowing prokblem compictely. Aszume , E~ 20 Gpa. (1)
f_:l—fm':.h. b PR
P E N4 l—l - s
A
0 == . o FITE | 1 = ¥
b)  Calculate ihe hnear interpolanius, funciions for the hocar triangular ciement shownm {10)
higure below-
i (25,4
|
|
i +.1.3)
i iy
L -
Q.6 a}y Defins: 05}
i. Primary vanables
. Elcinent
v, Nodes
iv. satural coondinates
v. Convergence
) Devtlop clement matnx equation for the mosi general clement using Rayleigh Ruz ([ 15)
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. (AE du) O: 0gx<l
o AE ) f 70 Osxs
Where, AE and [ are constonts. Use Lagrang+’s linear skape functur o derive EME

and use following data to solve glebal matrix equation.

Take 3 lincar elements, A= (. 2m? for coch olement, E=100GPa for cach ¢lemert.
At xml, uea

Abx=L 12 ¢ms, P = extornal force =0 KN

=0

Find displacements at nodes and the reachions.

Q.7 a) Solve for complete analysis. Where, E= 2x 107 N/em® p = 75x 103 Nseny’. (10)

b}  Explain in shon (107
1. Scerendipity appreach
it.  Jacobian matrix
1t Consistenl and lumped mass matrices
iv.  Boundary conditions
V. [so-parametng ¢lements
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Correction:

Blesen prov de followran Newton Cote's tanle for O, 2 a).

T et T Wl Wl Mg
1:d 1.
o AL b
e ik © krd
W S5 JArm
e PRobeE Laey ATHE

Query Update time: 11/12/2015 01:15 PM

a2zsubjects.com



