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1. Fig. 1 illustrates a mass m, driven by a sinusoidal force whose frequency is . The mass m, is
attached to a ngid support by a spring of force constant f and slides on a second mass m,. The
frictional force between m, and m, is represented by the damping parameter b, , and the frictional
force between m, and the support is represented by b, . (a) Find the coupled egs. for x, & x,; (b)
By taking F (1) = Re|Fpe™ |, x,(t) = Re|4,e™ |, x,(:) = Re|d,e | with F, 4, & 4, complex, find
the solutions of x & x, -

2. Asin fig. 2, a particle of mass  can slide freely along a wire AB whose perpendicular distance to

the origin 1s . The line OC rotates about the origin at a constant angular velocity 6 =w. The
position of the particle can be described in terms of the angle 9(z) = @ and the distance g(r) to the

point C. If the particle is subject to a gravitational force (i.e. U = mgy ), find the eq. of motion for
q(t) -
3. Asn fig. 3, hard spheres of radius R, moving rightward are scattered by a hard sphere of radius R,
atrest. Assume smooth surfaces and m, << m, . (a) Show that the differential cross section is given
~b db , where p is the impact parameter and y the scattering angle; (b) Find p(y)

siny dy
and then o(w)-

by o(y) =

4. As in fig. 4, calculate the inertia tensor of a homogeneous cube of density p, sides of length p,
with the center of mass at the origin and three adjacent edges along the coordinate axes.
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