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= - Answer the questions in the following: (25%)

(1). Give a brief interpretation on the terms: (a) microelectromechanic
system (MEMS); (b) thermal shock: (¢) copolymer; (d) crevice corrosion;
(e) extrinsic semiconductors. (2% x 5 = 10 %).

(2). The tensile test usually used in strength estimation of the metallic
materials is not applicable to ceramic materials, why? (5%) Suggest a
suitable strength test for the ceramic materials, and give a brief
interpretation on this technique. (5%)

(3). Give a typical plot of B-versus-H for a ferromagnetic material that was
initially un-magnetized. Domain configurations during several stages of
magnetization should be represented. Saturation flux density (Bg),

magnetization (Ms), and initial permeability ( ;) should also be indicated in

this plot. (5%).
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= - A cantilever beam of length L and rectangular cross section (width b, height h) ‘
y
-1
carries a concentrated load P at the free end (see figure 3). The stress-strain curve L e J&.
L o

of the material in tension is represented by the equation 6=B+/¢, where Bis a "
a

constant; the curve has the same shape in compression.

Determine: (a) strain energy for this beam. (15%)

(b) complementary energy for this beam. (10%)

(c)

with material nonlinearity

g ~ (25%)

(1)

2)

The shear-force diagram for a beam is shown in the F ig. 1. Assuming that no couples act

as loads on the beam, draw the bending-moment diagram. (Note that the shear force has
units of kilonewtons.) (10%)

A circle of diameter d = 8 in. is etched on an unstressed brass plate (see Fig. 2). The plate
1s square with dimensions 16 in. x 16 in. x 0.5 in. Later, forces are applied that producé
uniformly distributed normal stresses &, = 6000 psi and o, = 2000 psi along the edges of
the plate. ~Calculate the following quantities: (a) the change in length Aac of diameter ac;
(b) the change in length Abd of diameter bd; (c) the change At in thickness of the plate; (d)
the dilatation e; and (e) the total strain energy U stored in the plate. (AssumeE =15x 10°
psiand v=0.34) (15%)

. Fig. 2

Figure 3 Cantilever beam




