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1. A thin compound disk of radius b = v/2 m (see Fig. 1) is spinning with (20)
an angular velocity of w = 100 rad/sec. The inner core material and the
outer ring material have the same Young modulus £4 = Fg = 200 GPa and
Poisson ratio vy = vg = 0.25. However, the density of the outer ring material
pp is different from the inner core density ps = 8000 kg/m3. Calculate the

Figure 1: Compound spinning disc.

radial and tangential stresses at the interface with radius ¢ = 1 m. The
density pg = ool kg/m3.

2. If (71, m1), (72, n2) and (73, m3) denote the eigenvalue/eigenvectors of 7, find (25)
the eigenvalue/eigenvectors of €, where 7 = A(tre)I + 2pue.

3. We saw in the test that the solution to the problem shown in Fig. 2 is  (15)
given by 7,9 = ¢/r?, where ¢ = M /(2w L), with other stress components zero.
Using the stress-strain and strain-displacement relations (it is given that the
compatibility relations are satisfied), and assuming u, = 0, and (u,,ug) to
be independent of z, find the displacement field (u,., ug).

4. A plane stress solution for bending by an end load P of the curved beam (40)



Figure 2: Hollow cylinder of length L fixed at the inner boundary r = a, and
subjected to a moment M at the outer boundary r = b.

Figure 3: A curved beam subjected to bending by an end load P.



shown in Fig. 3 is given by
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(a) Assuming unit width of cross section, and using the appropriate equa-
tion of equilibrium (note that the ‘plane stress’ assumption is being
made, and hence not all equilibrium equations need be considered), and
the traction boundary conditions, find the constants ci, co, c3, k1, ko,
ks and ky (all of which are nonzero).

(b) Consider the free-body diagram of the beam from 6 = 0 to 0 = 6,
where 0 < 6y < 7/2. Evaluate the tractions at the cut section 6 = 6y,
and find the resultant forces and moment (about the origin O) due to
the tractions, at this cut section. Then determine if the piece whose
free-body diagram you have drawn is in static equilibrium.

Some relevant formulae
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