t from
(16)

ven g

(8)

ston

(8)

of a

(8)

8

e

)

" 1. Whatis the basic concept of finite element method?

2. ‘What are convergence criteria?
3. What are complex elements? Give an example.

4, State any two applications of beam element.

5. State whether the strain is constant, linear or zero in a linear triangular

6. What are axisymmetric problems?
7. Distinguish between super parametric and sub parametric elements.

8. Why is in isoparametric element formulation, the transformation of element

10. Name any two methods of FEA used to solve incompressible fluid problems.
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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

element.

stiffness matrix is not necessary?

What is a conductance matrix?

B




PART B

= 15X 16~ 80 marks)
‘Show that the sti

1. (a) 1) ffhess matrix for 5 finit

e elemen,t may be gl
in the form of [K] = I[B]T[DHBJdV :
14

(ii)

®) )
(i)

P, bar s

subjected to loading condition
at one end and the f

ree end is at g distance of
Determine :
1)
(1i)

displacement at nodal points
the stresses in elements ang
. (iii) the reactions_at Support.

E =200 x 109 N/m?
Figure 1

‘sectional are

a and Young’
and 210 GP3

respectively.




B (a) Triangular elements are used for the stress analysis of plate subjected to

inplane loads. The (x, y) coordinates of nodes i, j and k of an element are

ined
6) given by (0,0), (4, 0) and (2, 5) mm respectively. Determine the element
: ._ stiffness matrix. Take young’s modulus = 210 GPa, Poisson ratio = 0.25

aly sis and thickness of the element = 5 mm. (16)
lysis. .
- (10)
, Or
i (b) For the linearly varying distributed load on the axisymmetric conical
tion
(10) surface shown in Fig. 3, prove that the equivalent point load vector T is

(6) given by

-

xed
ort.

T = [aT,, + bT,,, aT,, + bT,,, bT,; + cTy, bT,; + T, [

Where a = 271(3r; + 1,)/12, b = 271 (x, + r,)/12 and ¢ = 271(r; + 3r,/12).(16)

16)

1 Trl
(r,z1)

Figure 3

14. (a) Derive the Jacobian and strain displacement matrices of a linear brick {

element.

i

Or A

(b) Consider the isoparametric quadrilateral element with nodes 1 -4 at |
(8, 1), (6, 1), (8, 6), and (2, 5) respectively. If loads 20 kN and 22 kN are

acting in x and y directions respectively on a point P which has i

coordinates (7, 4). Compute the nodal equivalent forces. (16)
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15.

(a)

Considering a tapered fin receiving conduction heat flux from one e
and convective heat transfer through its other surfaces exposed to
deduce the system of finite element equations. The area of cross sectiond|

the fin varies linearly from one end to other. Apply suitable heat transf
equation and thermal properties. :

Or

Explain the finite element procedure for determining the flow field aloyg
the nodal points for a flow of fluid in a two dimensional duct. (16)




