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Note: 1) Question paper consists of Part A, Part B.
i1) Part A is compulsory, which carries 25 marks. In Part A, Answer all questions.
ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks

A .~and may have a;’b as sub questions, - P S P S P S s
(25 Marks)
List out the different types of boundary conditions. Give examples. [2]
State the properties of stiffness matrix. [3]
Write the element stiffness matrix for truqq element [2]
;"C ompare beam and tru § 'element : : [3]
‘Define C8T.  *..»¢ /7y O O : [2].: /%
Write the element stiffness matrix for four noded 1soparametrlc element. [3]
What is convection matrix? [2]
What do you understand by a torsion problem? [3]
Define lumped mass matrix. [2]
DlSCllSS the mesh generatlon techmques [3]

2.a)  Explain about the Numbering scheme used in Finite Element Method.

b)  Derive the shape functions of 1-D bar element. [5+5]
OR
A--Joad, P=60x10°N is_applied-on a bar as-shown in Figure 1. Determine: - o
i'___(a) DLspIacemem ﬁeid and (b) Stresses Take E ZOGPa Gap 12mm., A=250mm?.} [
PN/ N
wall

" 150 mm —H—-15{}mm e —»
1.2mm

Figure 1




4. Estimate the nodal displacements in each member of the truss shown below figure 2.
Take P= 50kN and E=200GPa. [10]
P

OR
5. A beam of 4 m length is subjected to point loads at the distances of 2 m and 4 m from
the fixed end of 10 kN and 20 kN respectively. Calculate the deflection at the center of
the beam, if modulus if elasticity of beam material E =2 x 10° MPa and A = 400 mm?
A (ﬁgule 3) . . . . [10]

6. The coordinates of the nodes 1, 2 and 3 of a triangular element are (1, 1), (8, 4) and
(2, 7) in mm. The displacements at the nodes are q1 = 1 mm, q2 = 3 mm, ¢3= -2 mm,
q4 = -4 mm, g5 = 2 mm and g¢ = 5 mm. Determine (i) Strain-Displacement matrix [B]
(11) Strains &x, &y and shear strain yxy.. . (o] . e,

“Chieck whit order of thie Gauss qﬁadifa{tﬁ}éméould exactlyi 'é'grate t;he..fd:ll'i;wi:'hg. WS X
3 6
®=(2+3x+5x +8x ) [10]

8. A metallic fin with thermal conductivity k=360 W /m °C, 0.001 m thick and 0.1m long,
extends from a plane wall whose temperature is 235°C. Determine the temperature
distribution. Take air at 20°C with h= 9 W/m’C. Take the width of finto be 1 m. [10] . e,

‘Heit is “"gméneratéd..iﬁ-':.":a--"'large platé---(.thcFinédll'"condu:bti.\f-ift;y’;k =08 \‘:i'f’-{nigb)mé'{“'the rate.of /%

3
4000 W/m . The plate is 0.25 m thick. The outside surfaces of the plate are exposed to

2
ambient air at 30 °C with a convective heat transfer coefficient of 20 W/m °C.
Determine the temperature distribution in the wall. [10]




10.  Evaluate the eigen values, eigen vectors and natural frequencies of a beam of cross
section 360 cm? and of length 600mm. Assume Young’s modulus as 200GPa, density
7850 kg/m* and moment of 1nert1a of 3000mm Make 1nto two elements of 300 mm

E A\

__..-Iength eat,h

1 l.a) Dlscuss the various FEM software 5.
b) What are the convergence requirements?

[5+5]




