
BAE/BAS515A

Module -1 M L C
Q.1 a. Define FEM. List and explain the basic steps in FEM. 8 L1 COl

b. For the spring system shown in Fig.Ql (b), using the principle of minimum 12 L3 COl
potential energy, determine the nodal displacements. Take F. = 75 Nand
F2 = 100 N.

I' ~l ':. C;C r-J\ """I""\-)
I
( A A AA A

I
"'v v V\

/' 6, ~ -;10 r.J\ ~'Y)

~
t

•• A. A AA

~'l.-
v v"y r,., 1'..1- :: (, c r\lI""'1rj 1\ 0; 'l-

!
AA A A A

I vvy \

6"\.- \~YI ~
I

4")..- JFig.Ql(b)

OR
Q.2 a. List and explain the simple elements in FEM. 10 Ll COl

b. A bar of length L, cross sectional area A and modulus of elasticity E, is 10 L3 COl
subjected to distributed axial load q = ex, where 'c' is a constant as show in
Fig.Q2(b). Determine the displacement of the bar at the end using Rayleigh
=Ritz method.
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Module - 2
Q.3 a. Derive the shape function for 1-D bar element 111 natural co-ordinate 8 L2 C02

system.
b. A bar is having inform cross sectional area of 300 mm' and is subjected to 12 L3 C02

a load P = 600 kN as shown in Fig.Q3(b) . Determine the displacement
field, stress and support reaction in the bar. Consider two elements and use
elimination method. Take E = 200 OPa.
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OR
Q.4 a. Derive the Herrnite - Shape function for beam clement. 8 L2 C02

b. For the two bar truss shown ill Fig.Q4(b), determine the nodal
displacem~nt, stre~ses in each el~ment, and reaction at t~hesupport. Take
E = 2 X 10) N/m111 , Ae = 20~ 111111-.
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Module -3
Q.5 a. Derive the shape function for 2-D quadrilateral element. Also show the 10 L2 C03

variation of shape function for it.

b. Determine the NI, N2 and N3 for a triangular element as shown 111 10 L3 C03
Fig.Q5(b). The x-coordinate of interior point 'P' is 3.85 and y-coordinate of
interior point 'P' is 4.8.
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OR
Q.6 3. Derive the shape function for HEXA - 8. I .' 10 L3 C03

b. Derive the shape function for TET - 4. 10 L3 C03

Module - 4
Q.7 3. Explain the ISO, para and super - parametric elements with equations and 10 L3 C03

diagrams.

b. Explain different phases of FEM. 10 L3 C03

Q.8 3. Elucidate the structure of computer program for FEM analysis.
OR

10 L2 C02

b. Explain various software packages used in FEM. 10 L2 C02

Q.9 3. Derive the differential equation for I-D heat conduction.
Module - 5

8 L3 C03

b. Find the distribution in the I-D fin shown in Fig.Q9(b). Take two elements 12 L3 C03
for FE idealization.

Q.10 3. Derive the conductivity matrix for 1-D bar element.
OR

I 8 L3 C03

b. Determine the temperature distribution through the composite wall 12 L3 C03
subjected to convention heat loss on the right side surface with convective
heat transfer coefficient as shown in Fig.QlO(b). The ambient temperature
is - SOC.
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