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I Questions, Useful Ink - e End

1- In solving the problem of a cantilever loaded at its end, the shown mesh with
the given node numbering is used. The problem is treated as a two dimensional
plane stress problem with thickness t = 20mm. (E =200 GPa,y=10.25)

i- Specify the load and displacement boundary conditions for the
structure and determine the maximum band width.
ii- If the stiffness matrix of element number "'1" in the order {,7, 5

is given by:
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Indicate the location in the globai structural matrix where each of the terms
of this element matrix will be located.

iii-  If the displacement vector for the nodes element is given by:

{d}yT={0 0 O & M x 10-3 mym, then determine the stress components
in this element. 4 ~05
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where N, =M1+ &(1 +m  Ne=31 - 90 + )
A second order Gaussian quadrature is used.

- Evaluate the Jacobian and its inverse at the first quadrature point(—r‘__ )-.v},_) \
ii- If the global displacement vector of this element is given by: 3 3

{d}*={1 0 -1 0 1 0 -1}x10? mm, calculate the strain E, at the
same point.

3-a- The differential equation governing the heat conduction in a straight fin is
given by:
d/dx (k A dT/dx) - hP (T- Ta) =0
Dividing the fin to one dimensional elements and assuming a linear
distribution for each element, show that for a fin insulated at its end, the
element equations may be written as:
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from a body at 100°C. Divide the fin to two eiements and hence

determine the temperature at the three nodes. Calculate also the
amount of heat lost and the fin efficiency.
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where [J] is called the Jacobian matrix:
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where J is the determinant of the Jacobian matrix

J = detlJ] = Judn — Jutiz
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U= Nu and v=> N (6.3-16)
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