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1. Consider a ring (with mass M) moving down an inclined plane with a X
length of / (as shown in the figures). '

(a) Please find the equation of motion and angular acceleration of the
rolling ring. [ 15 43] |

(b) Using the Hamiltonian dynamics, find the equation of motion and
the acceleration of the center of mass of the sliding ring. [ 15 4]

2. Find the displacement and velocity ‘of a particle (mass m) with initial downward velocity vy
undergoing vertical motion in a constant downward gravitational field

(a) without air resistance. [5 47]
(b) with air resistance which is proportional to the velocity (kmev). [ 10 43]

(c) Please also determine the terminal velocity in the case of (b). [5 7]

3. Consider two identical bowling balls (with the same
mass M), the 1% one moves toward the 2™ one which is
at rest, as shown in Fig.3. Assuming both are hard

spheres, please find the differential and total cross
section. [ 30 47]

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

4. Please find the principle moments and principal

axes of a homogeneous square with density p and
mass M. [20 53]
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