Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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1i1br1um for a two dlmensmnal body 08 Marks)

(08 Marks)
(04 Marks)

By R — R method for a bar of Cross sectlonal area of elastic modulus E, subjected to a

uniaxial I@admg P. Show that» at a distance x erm fixed end is u —~(:ij and hence

determine the end deﬂcqt;g nd the stress to wH‘lch the bar is subjected to. (10 Marks)

-

Moaulé;i

Explam the basic steps involved in FEM. (08 Marks)
" Explain convergence requlrements ofa “displacement field. (04 Marks)

1splacement of the system shown in Fig. Q3 (c). (08 Marks)

%’}hod, to find the

Use Galerk1 E

e — - — > P




ISE

18AU71

OR
Derive the shape function of a bar element in Global co- ordmate system. (10 Marks)
What is the purpose of Pascal’s (2D Pascal’s) trlangle'? v (05 Marks)
Write a note on simplex, complex and multiplex elemem (05 Marks)
Module:3;

A bar is having uniform cross sectional area’ of 300 mm® and is subjected to a load
P= 600 KN as shown in F1g Q5 (a). Determme the displacement ﬁel,d stress and support
and use elimination method to handle boundary

(10 Marks)

199 5| & 1% W?\t

. Fig, Q5 (a)
Determine the hodal displacement, stress” each element at the fixed support for the thin
plate of umform ‘thickness of 1 mm o‘f”K shown in Fig. Q5 (b) Take Young’s modulus
E =200 GPa, Welght density of the plate P 76.6x10™° N/mm”. In addition to its weight, it
is subjec’ted to a point load of IOO‘N at its mid point. Model the plate with two bar elements.
; (10 Marks)

— U«)me

(10 Marks)

(10 Marks)




18AU71
Module-4 -

Derive shape function for 2-D elements quadrilateral/rectangular element. (08 Marks)
Explain the following with neat sketch: ‘
(i) [so-parameteric element.

(i)  Sub-parametric element.

(iii)  Super-parametric element.

(06 Marks)

+1
Compute the value of integral J(3e§+§2ti

-1

| d& using one point and two point

Gaussian quadrature. (06 Marks)
Derive element stiffness matrix forsbeam element using shape function. (10 Marks)
Fig. Q8 (b) shows a simply supported ‘beam subjected to a umfgrm y distributed load. Obtain
the maximum deflection. Tak oung’s modulus E = ZOQ ‘GPa and moment of inertia
[=2x10° mm*. ,
12 149 [

\ (10 Marks)

DerlvewHermlte shape function for. beam element. (10 Marks)

An ing ctlon furnace wall is ma,de;up of three layers, msi‘de middle and outer layer with
wn in Fig. Q9 (b) Determine nodal

(10 Marks)
K, =85 W/mk
K, =025 W/mk
K, =.0.08 W/mk
h =45 Wimk
w’ =30"C
‘Del rive equation forheat transfer through‘thm fm S. (10 Marks)

b. Determine the temperature distribution in a one dlmensmnal fin shown in fig.Q10 (b). There

is a generatio uniform heat inside. the wall of 500 W/m’,

Fig. Q10 (b) (10 Marks)

* %k Kk k k
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