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Answer ALL questions 

PART – A  (10 x 1 = 10 MARKS)

1.
In __________systems, the work potential is independent of the path taken.

2.
__________method is a powerful way of finding approximate solutions to differential equations.

3.
Self-weight is an example for _________force.

4.
A shaft carrying a bevel gear should be modeled by ________1D element.

5.
The filed variable must be _______within the elements.

6.
A 1D ________spar element has three nodes.

7.
A linear strain triangular element has ________number of nodes.

8.
The elements with nodal points located only on the boundary are called as ________elements.

9.
The temperature gradient matrix is analogous to __________matrix.

10.
___________law relates the velocity of fluid flow to the hydraulic gradient.
PART – B  (5 x 2 = 10 MARKS)

11.
When do we resort to FEM?

12.
Give the general expression for the potential energy of a one-dimensional bar loaded by traction, 
body and point loads.

13.
What is C( continuity?

14.
What are the advantages of higher order elements?
15.
Specify the stiffness matrix for a one dimensional element used for heat transfer problems.

PART – C  (5 x 8 = 40 MARKS)

16.
Explain the historical background of FEM.

(OR)

17.
Describe the engineering applications of FEM.

18.
Explain detail the discretization process in FEM.

(OR)
19.
Derive the element stiffness matrix for a spar element.

20.
Describe the convergence requirements to be satisfied by the interpolation polynomial.

(OR)
21.
Sketch the triangular and rectangular elements and indicate the degrees of freedom. Determine 
the shape functions for the above elements and illustrate them graphically.

22.
Establish the shape functions of eight node quadrilateral elements.

(OR)
[P.T.O]

23.
Sketch a six node triangular element and determine the shape function.

24.
For a one dimensional composite bar shown in Fig. 1, determine the interface temperatures. For 
element 1, let Kxx = 200W/(m(C); for elemnt 2, let Kxx = 100 W/(m(C); and for element 3, let 
Kxx = 50W/(m(C). Let A = 0.1 m2. The left end has a constant temperature of 100(C and the 
right end has a constant temperature of 300(C.
(OR)

25.
Explain the bending behaviour of plates with the aid of sketches and necessary equations.







