50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248

USN 18AU71
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, :ch1:31:5‘v.s~z'.-5§g’a ONE full question from each module.

1 a. Derive the equlhbnum equation for.3D elastic body ) (10 Marks)
b. For the spring system shown m g QI(b). Using principle - of mlmmum potential energy,

=70N and F, = IOSN
Flg Ql(b) (10 Marks)

5 amn OR

2 a Wlth ‘heat sketch explain plane@;ress and plain strain. AT% state the assumptions. (10 Marks)
b. A bar of length L, cross sectlonal Area A and, ':giulus of elastxclty E, is subjected to

displacement of the bar aﬁ‘h‘e end using Ray1e1gh‘»- Ritz method.

% mﬁ__;}: d /ZA‘&& _____ W /Cx'
7
£ ;
i i ? X
Fig Qz(b) (10 Marks)
d ¥ Module-Z
3 ar 'r-.Use the Galerkin’s tﬁethod to obtain the approximate solution of the differential equation
J
%xw—l(}x = ;‘ 0<x=<1 Wlth boﬁndary condition y(0) = y(1) = 0. Take the trail functions
b ) *“"5‘ *
as Ny(x) = "x(x 1) and Na(x) = (x -1). (10 Marks)
b. Explain basic steps mvolved in FEM (10 Marks)
%&:é ; OR
4 a. Explain the stiffness matrlx Derive the stiffness matrix for the Bar element (10 Marks)
b.

Derive the shape functions for Linear bar element in natural coordinates. (ID) (10 Marks)
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18AUT1

Module-3
Determine the Nodal displacement vector for the bar sh
approach of handling boundary conditions.

in Fig Q5(a), using penalty

A\ u}?‘ R 5‘-!‘,‘ ,g’??t%% .
» *K A=1600mm

L™ ) = 800mm’

N E. Eay = 80GPa_
— s Egq=210GPz™

@ (10 Marks)
Solve the following system of sin ous equation by Gaussian elimination method.
— 2%+ 6x3= o
2 + 2%, + 3% =3 >
—X1+3x,=2 4 (10 Marks)
Define Truss. State a§§_§'ﬁ1nptions mode in analy515 trusses. (04 Marks)

For the two bar ertine the nodal displacement and the stress in

each member.

(16 Marks)

With hne diagram, explain.isoparametric suh%nd superparameteric elements. (10 Marks)
Derive the shape fu tm s for a three no@ad”quadratlc bar element. (10 Marks)

. | ¢

Ny

& - OR
Derive th@%?fﬁpe function for two' Hoded bar element (one dimensional) using Langrangian
polynomial. P - (10 Marks)
Write a short noteon = *. (10 Marks)

i) Properties of shape f
ii) Langrange mterp’b"Efnon function
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9 a.

b. A uniform cross sectional bea

18AU71

Module-5
Fig Q9(a) shown a simply supported beam subjected to a
the maximum deflection. Take E = 200GPa and I = 2 JQ@

ly distributed load, obtain

(10 Marks)

ixed at one end suppo by a roller at the other end.

A concentrated 20kN is apph% the mid length of the
Determine the deflection undel_‘ d. Take E = 210GPa an
!

ety
o

A, (10 Marks)
différential equation for 1%Heat conduction. (06 Marks)
"Heat transfer in thin ﬁm@? (04 Marks)
Solve for temperature dlStl'lbu!;lOIl in the compost as shown HL%QIO(C), using 1-D
heat elements, use penaltgggp\proach of handling dary condxtlon %
Vs ¢ ‘:L \ é‘ 4
) = 20W/m°C
¢ Ky=30Wm°C
Kz =50 W/m°C
Te = 800°C
h=25W/m’C
4 (10 Marks)

.;),gm
&
@ -l
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