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Answer ALL questions 

1. Solve the beam shown in Fig.-1, using the stiffness me~hod. { 

24 KN/m 48 KN/m 3.0 m 144 KN 

~ l 8l0ml ~~ !12.0: 
1 ! 6.0: 1 

EI = constant 

FIG:1 

2. a) Derive the governing equation for plate in bending. State the assumptions used in the 
derivation. 

b) A square plate (a = b = 5.00m, t = 50mm, E = 200GPa and v = 0.3) simply supported 

3. a) 

b) 

4. 

at the four edges is subjected to a distributed load of intensity q = q 0 sin 1l x sin 1l Y , 
a b 

where q0 = 5.0kN/m2
. Evaluate the maximum moments Mx and My at the centre of the 

plate. 

If the displacement field is described by: u = 2x-3y+6xy ; v = -3x+2y+8xy , 
determine the strains ex. e v and r xy at a point x = 1, y = 1. 

For the beam element, the shape functions are given by: 
[N]=l(t--3x2 +2x3

) x(l-2x+x2
) (3x 2 -2x3

) xt-x+x 2 )];with x=xll 
By virtual work principle, show what will be the equivalent load vector? Determine the 
load vector for a uniformly distributed load of intensity q. 

The X-Y coordinates (em) of a four noded typical linear isoparametric plate element 
are node1 (0.0,0.0), node2(0.0,48.571 }, node3(16.667,48.571) and 
node4(16.667,0.0). The displacements {w 8x 8y}r of the nodes are respectively 
(1.1 010,0.0176, 0.0)·, (1.0114, 0.0020, -0.0206), (1.1638, 0.0, -0.0234) and (1.2515, 
0.0, 0.0). Calculate the X-Y coordinate of a point P within the element for {=0.0, 
q=O. 0. Also, calculate the displacement w at point P. 

OR 

The bottom plating of a ship's hull is to be analyzed on the basis of loads transferred 
to it from the external water pressure. If it is intended to use the method of finite 
elements, how do you propose to idealize the plate. Derive the stiffness matrix of one 
typical element. 


