Problem Set #2

1. Three small particles are connected by rigid rods of negligible mass lying along the y-axis.  A 4.00-kg mass is at y = 3.00 m, a 2.00-kg mass is at y = -2.00 m, and a 3.00-kg mass is at y=-4.00 m.  If the system rotates about the x-axis with an angular speed of 2.00 rad/s, find

a. the rotational inertia about the x-axis

b. the total rotational kinetic energy

c. the linear speed of each particle

d. the total kinetic energy evaluated from ( ½ mv2
2. The center of mass of a pitched baseball (3.80 cm radius) moves at 38.0 m/s.  The ball spins about an axis through its center of mass with an angular speed of 125 rad/s.  Calculate the ratio of the rotational energy to the translational kinetic energy.  Treat the ball as a uniform sphere.

3. Use the parallel axis theorem to find the moments of inertia of 

a. a solid cylinder about an axis parallel ot the center-of-mass axis and passing through the edge of the cylinder and

b. a solid sphere about an axis tangent to its surface.

4. A 1.3-kg bicycle wheel of radius 70.0 cm rotates at 19 rad/s.  Note – the wheel can be treated as a hoop.

a. What is its rotational kinetic energy?

b. What is the linear speed of the wheel?

c. What is the radial acceleration of the wheel?

5. Two 5.00-kg masses are attached to the ends of a 12.0-kg thin rod that is 10.0 m long.  The system is rotated about a perpendicular axis 2.0 m from its left end and 8.0 m from its right end.  

a. What is the rotational inertia of the system?

b. If the axis can be shifted left or right any amount, what is the minimum rotational inertia for this system?  

