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Part- A [Marks: 62 each]
Q1. ‘ ¢

a)  Explain the concept of FEM briefly and outling the procedure.

b) Explain the terms clearly; nodes, primary nodes, secondary nodes and internal
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¢} By direct stiffness matrix approach, determine stiffness matrix for a bar
element.

d) To what does the term degrees of freedom vefer?
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€) Explain the term ‘Shape Functions’. Why polynomial terms are preferred for
shape functions in finite element method?

f)  State and explain the principie of minimum potentiaf energy.

Part B [Marks: 04 eachj
Q2. Explain the terms ‘Plane stress” and *Plane strain’ problems. Give constitutive laws for
these cases.

Q3. Derive the expressions for natural coordinates for a two noded element.
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Refer to Fig. 1. If displacement at point 1 is 0.003 mm and that at point 2 is -0.005 mm,

determine the value of the displacement at point P,
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xio= 20 mm =24 ¥ = 36 mm

kig. 1
For the triangle shown in Fig. 2, the interior point P at (2, 2) divides it into three areas,

Al, A2, and A3, as shown, Determine A1/A, AZ/A, and A3/A.
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Fig. 2 g
With the help of a suitable exampls, explain how we can find shape functions using
Lagrange polynomials.

Explain Pascal triangle in the context of two dimensional polynomial shape functions.

Pari - C (Wiarks: 12 eachj
For the spring assembiage shown in Fig. 3 obtain (a) the global stiffiess inatrix, (b) the
displacements of nodes 3 and 4, (¢) the reaction forces at nodes 1 and 2, and (d) the
forces in each spring. A force of 25 kN is applied st node 4 in ihe x direction. The

spring constasis are given in the figure. Nodes { and 2.

ky = 4060 Nimm ky = 600 N/mm
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Q9.

EVENING
3 0DEC 181
OR
Using minimum energy principle, determine the forces developed in the three bar truss

shown in Fig. 4.

A X
B il
E 3 2 |
E Rigid bur | O
¢’ 7
Fig. 4 Fig. 5
Find the Global Stiffness Matrix for the spring system shown in Fig. 5.
OR

For the isoparametric quadrilateral elements shown in Fig. 6, determine (a) Cartesian
coordinates of the point P which has local coordinates & = 0.57735 and n) = 0.57735.

(b) Local coordinates of the point Q which has Cartesian coordinates (7, 4).

Fig. 6
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