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+38 -
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Seventh Semester B.E. Degree Examm@tmn, Feb./Mar,2022
Finite Element Modellngﬁaﬁd Analysis

Time: 3 hrs. Max Marks: 100

Note: Answer any FIVE full questions, cﬁﬁbgﬁg ONE full question _&agn each module.

 Module-1 ;
1 a. Derive an differential equation &Q&f eélulhbnum for a two dlméngs%nal body. (08 Marks)

b. Solve the following of simultangous system equation by G&ﬁ%mn elimination method:
~2x, +6x, =0 * i3 -

2x +2x, +3x, =8% ¢

-X, +3x, = (f%w

. (08 Marks)
¢. List the advantage&ﬁnd applications of FEM‘ & (04 Marks)
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2 a. For the sprmg system shown in Fig. Q2 (a) using the principle of minimum potential
energy Q%Lefgérmme the nodal dlsplacements Take :Fi=75Nand F, =100 N (10 Marks)
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b. ByR-R method for a bar of emss sectional area. of elastic modulus E, subjected to a

‘zg&m
unlamal Ioadmg P. Show Lhé‘t at a distance x from fixed end 1s u= [;ij and hence

deterrmne the end deﬂect%an«mﬁd the stress to which the bar is subjected to. (10 Marks)
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3 @ Explam the basic s@ggs involved in FEM. - (08 Marks)
~ Explain convergénce requirements of a dlsplacement field. (04 Marks)

Use Galerkuﬁnéfhod to find th& dﬁﬁacement of the system shown in Fig. Q3 (c). (08 Marks)
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OR

a. Derive the shape function of a bar element in Global cg-0 ordmate system. (10 Marks)
b. What is the purpose of Pascal’s (2D Pascal’s) t1‘1ang1c:‘j ¥ (05 Marks)
c. Write a note on simplex, complex and multiplex elem%yt (05 Marks)
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Module-3
a. A bar is having uniform cross sectlona_l areéf3 of 300 mm” and is<subjected to a load
P = 600 KN as shown in Fig. Q5 (a). Determine the displacement | figlds stress and support
reaction in the bar. Consider two elenigéﬁe and use elimination m@;hqd to handle boundary
conditions. Take E=200GPa. ., = (10 Marks)
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Fig. Qf(a)
b. Determine the %QI’ dlsplacement stress: smeach element at the fixed support for the thin
plate of uniform-thickness of 1 mm of sgiown in Fig. Q5 (b) Take Young’s modulus
E =200 GgPé,;Wexght density of the plate P = 76.6x10™° N/mm’. In addition to its weight, it
is subp‘éﬁgd to a point load of 100 N at its mid point. Mociel the plate with two bar elements.
Y y (10 Marks)
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a. Derive element stiffness matrix for truss m&tﬁod (10 Marks)

b mEﬂI the two bar tru;gﬁsho%%n in Fig. Q6 (b)»Determine the nodal displacement and the stress

<<<<<

in each member. @ls%ﬁnd the support reaeflon Take E =200 GPa.
-

50 U

By, ¥
6 WP
S ____T
}
500 mw
¥
P .
%@iﬁ% = Fo0 mm A
Fig. Q6 (b) (10 Marks)
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} M EdY, Wandaises Module-4
7 a. Derive shape function for 2-D elements quadrilateral/rectangular element. {08 Marks)
b. Explain the following with neat sketch: A :?? 4
(i)  Iso-parameteric element. 4 2%
(1) Sub-parametric element. %ﬁé?*% ) 4
(iii)  Super-parametric element. ' %g;a (06 Marks)
+1
¢. Compute the value of integral I{Be +&° +€13~——j d¢ using one point and two point
_l i
Gaussian quadrature. o (06 Marks)
%% ¥
8 a. Derive element stiffness matrix for‘fbe? element using shape function. (10 Marks)
b. Fig. Q8 (b) shows a simply supported‘beam subjected to a uniformly distributed load. Obtain

the maximum deﬂectlon Takg %&’%)ung s modulus E = ’ZOOEGPa and moment of inertia

[=2x%10° mm
gw Fig, %ffb) ' (10 Marks)
§ & . 253&9
9 a Derweé}i%e%mite shape function for beam element. " (10 Marks)

b. An induction furnace wall is maﬁe up of three layersﬁl%s{de middle and outer layer with
thermal conductivity Ki, K» aﬁﬁ kg respectively shm\;h in Fig. Q9 (b). Determine nodal

temperature. P a%%:z;zé_: % (b (10 Marks)
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10 a. ““Derive equation for‘*heat transfer throughatﬁ?n fin’s. (10 Marks)

E%Detemme the teﬂﬁagi;ature distribution in a one dlmensmnal fin shown in fig.Q10 (b). There
is a generation uﬁ%‘farm heat msxig, the wall of 500 W/m’.
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