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

50, will be treated as malpracticg/

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Answer any FIVE full questions, c{{gbﬁéing ONE full question fm@f}‘eacﬁ module.

Module-1

Explain the steps involved in finite element method to solve gngﬁéering problems.
R S A (08 Marks)

A simply supported beam sybjectéd to uniformly distrib :fe'. load over the entire span.

Derive the expression for maximum deflection using Rayleigh-Ritz method. Assume

¥="C, Sin(%} Fy Sin(ﬁg—éj as an admissible d;_sﬁ'lagement function. (08 Marks)

What are confirming and non-confirming elcmeptéz? (04 Marks)
OR

Explain the importance of node numbering scheme with suitable example. (06 Marks)

Explain Simplex, Complex and multiplex elements with examples. (06 Marks)

Derive strain-displacement relations for a two — dimensional elastic body. (08 Marks)

Module-2 .
Derive a shape function for one-dimensional quadratic element. in_natural co-ordinate
system. =T i (06 Marks)
Derive strain-displacement matrix [B] for a 3-noded triangular element. (06 Marks)
For the truss configuration shown in Fig Q3(¢), determine the stiffness values K1, Kiz, Ka»
and Keg of the global stiffness matrix. Assume E = 210GPa, A = 6 x 10*m* for both the
truss member. a5 =

(08 Marks)

OR

Evaluate the integral by 3-pomt mgauss quadrate formula
+1 )

I=[(x’-2x> +5x - T)dx (04 Marks)
ml = o

Derive stiffness matrix for a plane truss element. (08 Marks)

An axial bar subjected to force as shown in Fig Q4(c). Determine nodal displacement, stress
in each materialf"%i:nd reaction forces.
Assume - Egeer = 200GPa  Ewminum = 70GPa

Ageer = 2400mm® Aawminum = 1200mm’
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Fig Q4(c) (08 Marks)

Module-3
5 a. Derive the Hermite shape function for beam element and plot them. (10 Marks)
b. For the beam and loading as shown 1n P1§ Q5(b) find the deflection at the centre of the
beam. Assume E = 200GPa, I— 4 % 10°mm

[ 12K fm
""4 fan Y —

e, Fig Q5(b) (10 Marks)

6 a Derwe Stlffncss matrix for a c1rcular shaﬁ subjected to pure torsion. (10 Marks)

b. A czrcular shaft subjected to torque at section “B” and “C” as shown in Flg Q6(b).

shaft material as 70GPa.

= - N ITLIBRA‘RY
Tt / 71 i

Fig Q6(b) (10 Marks)

: Module—4
% -xplam different types of boundary conditions used in heat transfe; problems (08 Marks)

. Heat is generated in a large plat at the rate of 4000W/m’. The plate is 25mm thick.
“““““ ““The outside surfaces of the piate are exposed to ambient air at 30°C with a convective heat
transfer co-efficient of 20W/m’ °C Determine the temperature distribution in the wall.
Assume the ‘thermal conductivity for the plate material as 0.8W/m°C. Model the plate with

2 bar elements. (12 Marks)

OR

8 a. Derive differential equatlon in one — dimensional for fluid flow through porous medium.
(10 Marks)

b. For the Smooth pipe with stepped cross-section as shown in Fig Q8(b), determine the
potentials at the junctions. The potentlals at the left end is 10m and that at the right end 1s
2m. Assume the permeabﬂlty coefficient 1s I m/sec.

A1“"3m A =2m? Ag—lm
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(10 Marks)
Module-S -
9 a. Derive the strain dlspiacemcnt mamx for axisymmetric consiant strain triangle element.
(12 Marks)

b. For the axisymmetric element ShOWU in Fig Q9(b) determme the strain displacement matrix
[B]. Take E = QOUGPd andv =03 22

(08 Marks)

{06 Marks)

Fig Q1 O(b) (14 Marks)
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