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\/»‘\Q 1. (a) Show that the following strain components of a plane—stress problem is a possible
P
7 state of small strain,
/UL
2 Exx™ XVs  Eyy= VXY, €= (%—Vl(b2— y2). (b and v are constants) (7%)

(b) Find the displacements of the plane—stress problem. (18%)

2. A square plate is loaded as shown in Figure 1. Determine:
(a) the principal stresses and the corresponding principal directions, (13%)

(b) the normal and the shearing stresses on section A—A. (12%)

3. A beam having a narrow rectangular cross—section of unit width rotates about the origin

at a constant angular speed f1, and all the boundaries are traction—free, as shown in

Figure 2.
(a) Show that the stress function ¢ must satisfy
vie= 20(1- )02, (%)
(b) If the stress function ¢= a1x4+ a2x2y2+ a3y4+ a4x2+ a5y2

is the solution to this problem, find the stress field of the problem. (18%)

4. Navier’s equation in vector form is G[V u+ —lﬂ (v-d))+F=0
(a) Show that for an axisymmetric problem, Navier's equation reduces to
1__1/{3—[r a—(ru N+ F =0 (10%)
{b) Use (a) to find the stresses and the displacements in an infinite elastic medium
which contains a circular cylindrical hole of r:;dius a and is subjected to an internal

constant pressure p on the boundary. (15%)
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