Physics 3102 Midterm project Il March 3, 2010

In order to receive the most credit show all your work and indicate your
reasoning clearly.

1. (Dynamics of ideal fluids:) A large container is filled wdh ideal incom-
pressible fluid of the density. A small sphere of radiug and a negligible
mass is held inside the fluid by a long elastic spring (spriogstantk)
attached to the bottom of the container. Find the frequeridhe small
vertical oscillations of the sphere about its equilibriuasiion.

2. (Dynamics of viscous fluids:) A vertical pipe of radifsis filled up with
a viscous incompressible fluid of the densityand viscosityn. A long
cylinder of lengthZ, L > R and a negligible mass is immersed co-axially
into the pipe so that only a small gap of widthh < R is formed between
their lateral surfaces. The system is placed in a uniformigtonal field
of acceleratiory and the cylinder is released. Find the steady state velocity
of the cylinder.

3. (Large deformation of beams:) A longbow is constructedifa rectangular
steel beam of lengtl. = 2 m with dimension®2a = 10 mm and2b =
20 mm. The longbow is bent such that its ends are parallel. et kn
equilibrium by the tension in the bowstring. Find the shapthe bow, the
length of the bowstring, and the tension in the string. (\@simodulus of
steel ist/ = 2 x 10! Pa.)
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