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PART B — (5 x 13 = 65 marks)
11. (a) Explain the steps involved in finite element formulation.

Or

(b) For the differential equation — :id—[(l +x) g’—v] =0 for 0<x <1 with the
x fxc
boundary conditions y(0) =0and y(1) =1. obtain an approximate solution

using Rayleigh-Ritz method.

12. (a) The beam is loaded as shown in Fig. 1; determine
@A) . The slopes at 2 and 3 and .
(ii) The vertical deflection at the midpoint of the distributed load.

2 kN/m

. QIR oo o
%; ® 2% ©) 3 (hmooum 1000%m ¥ 1)

5|
I 1m a3 2 3
E =200GPa I =4x 10° mm*
Fig. 1
Or

(b) Determine the natural frequencies of transverse vibration for a beam
fixed at both ends. The beam may be modeled by two elements, each of
length L and cross sectional area A. The use of symmetry boundary

_ condition is optional.

13. (a) Using two finite elements, find the stress distribution in a uniformly
tapering bar of cross sectional area 300 mm? and 200 mm? at their ends,
length 100 mm, subjected to an axial tensile load of 50-N at smaller end
and fixed at larger end. Take E =2 x 10° N/mm?.

Or
(b) A composite wall through which heat inside layer with k, = 0.02 W/em°C,

middle layer k, = 0.005 W/em°C, outer layer k, = 0.0035 W/ecm°C. The

_ thickness of each layer 13 mm, 80 mm and 25 mm respectively. Inside
temperature, of the wall is 20°C and outside temperature of the wall is
—15°C. Détermine the nodal temperatures.
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