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, 42+8

USN 18ME61
Sixth Semester B.E. Degree Examinatiﬁn, Jan./Feb. 2023
Finite Element Methods
Time: 3 hrs. e Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE Sull question fram each module.
Module-l
1 a. Explain the steps involved in fmite..e!'einent method to solve engineering problems.
(08 Marks)
b. A simply supported beam subjected to uniformly dlstrlbu’ted load over the entire span.
Derive the expression for mammum deflection using Rayleigh-Ritz method. Assume
vl Sin( 3 J+C 8111[3L )as an admissible dlsplacement function. (08 Marks)
¢. What are conﬁrm;_,p_g and non-conﬁrmmg elements‘? (04 Marks)
OR
2 a. Explain the importance of node numbering scheme with suitable example. (06 Marks)
b. Explain Simplex, Complex and multiplex elements with examples. (06 Marks)
c. Derive strain-displacement relations for a two — dimensional elastic body. (08 Marks)
Module-2 #,
3 a Derive a shape functlon for one-dlmensmnal ciuadratlc element in natural co-ordinate
system. L (06 Marks)
b. Derive strain- dlsplaceﬁen ‘matrix [B] for a"’?-.noued friangular eIement. (06 Marks)
c. For the truss configuration shown in Fig'Q3(c), determine the stiffness values K1, Ki2, K22
and Kgg of the global stiffness matrix. Assume E = 210GPa, A = 6 x 10™"m’ for both the
truss member, o,
Fig Q3(c) (08 Marks)
OR
4 a Evaluate the mtegral by 3-point gauss quadrate formula
1= I(x —2x% +5x— T)dx (04 Marks)
b. Derlve stiffness matrlx 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 material and reaction forces.
Assume : Egeel = 2OOGPa EAluminum = 70GPa
Agteat = 2400mm? A aminum = 1200mm’
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Fig Q4©). N - (08 Marks)

-~ Module—3
Derive the Hermite shape function for beam element and plot them. (10 Marks)
For the beam and loading as* sﬁe&wn in Fi ig Q5(b) find the deflection at the centre of the
beam. Assume E = 200GPa, I“* 4 x 10°mm

g ¢ I,‘).K'l_;ijm
f— Im —4.— Im
F TQ@S (b) (10 Marks)
. OR
Derive stlffness matrix for a cucular shaft subjected to pux&torsmn (10 Marks)

A circular shaft subjected to ‘torque at section “B” and “C” as shown in Fig Q6(b).
Determine the maximum angle of twist and shear s;ress by taking modulus of rigidity for the
shaft material as 70GPa.

. . - 15 H=-"m
'«eex:” fA - "l\- e
_ 1m .
Fig Q6(b)" .+ (10 Marks)
Module=4

Explain different types ofboundary conditions used in heat transfer 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 plate are exposed to ambient air at 30°C with a convective heat
transfer co-efficient of 20W/m”@: Determine the temperature distribution in the wall.
Assume the thermal COﬂduCthlijf“fOT the plate material as 0.8W/m°C. Model the plate with

2 bar elements. (12 Marks)
OR
Derive differential equation in one — dimensional for fluid flow through porous medium.
(10 Marks)

For the Smooth p@pe with stepped cross-section as shown in Fig Q8(b), determine the
potentials at the junctions, The potentials at the left end is 10m and that at the right end is
2m. Assume the permeabllxty coefficient is lmfsec

A= 31’1’1 Ay= 2m’ , Az = 1m?
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b 2m
, " Ag : J
= 1M e |y —4
: Fﬁg Q8(b) w) (10 Marks)
/% Module-5 .
9 a. Derive the strain displacementimatrix for axisymmetric constant strain triangle element.

(12 Marks)

b. For the axisymmetric element shown in Fig Q9(b), determine the strain displacement matrix

[B]. Take E = 200GPa, and v = 0.3

g

(0.0,

29

(5.0

Fig Q9(b) ™. (08 Marks)

2T - % ORa®. > 3
10 a. Derive the consistent mass matrix for two=noded bar element. (06 Marks)

b. Determine the eigenvalues and eigenvectors for the stepped bar as shown in F ig Q10(b).
Take E = 200GPa, p = 7830 Kg/m* o,

e

4__loo mfhl”

S5omm™___
7, F(b)
NG i

—

(14 Marks)
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