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1. A simple pendulum of mass m is in a constant gravitational field
(gravitational constant g). Please derive the equation of motion of this
spring pendulum in
(a)[10%] Newton’s law
(b)[10%)] Lagrange’s theory
(c)[10%] Hamiltonian’s theory

2. Three mass points of mass m move on a circle of radius of R. Each
mass point is coupled to its two neighboring mass points by an
identical spring with the spring constant &.

(a)[10%)] Find the Lagrangian and derive the equations of motion of
this system.

(b)[10%] Find the eigenfrequencies (normal frequencies)

(c)[10%] Find the corresponding eigenvectors for the frequencies in (b)

3. Consider two identical bowling balls (with the same mass
M), the 1°** one moves toward the 2" one which is at rest,

p21f0 700,

as shown in the figure. Assuming both are hard spheres,

please find
(a) [10%)] the differential cross section
(b) [10%] the total cross section

o

3 o

0 «
.......

[Hint: 270 (v )sinydy =-27bdb]

4. Please determine the (a) [10%] principle axes and (b)[10%] principle
moments of a uniformly solid hemisphere of radius of b and mass m

about its center of mass (CM).
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