Physics 50 workshop problems for the week of April 18-22, 2011.
Chapter 9: rotational motion
1. Old fashioned LP records spin at a rate of 33.3 m/s. If it takes 5.00 seconds to spin up to this speed, starting from rest, 
a) what is its angular acceleration during these 5 seconds?
b) how many revolutions does the record make during these 5 seconds?
2. You are holding a bicycle wheel with a radius of 35 cm and a mass of 1 kg. You are spinning the wheel at a rate of 75 rpm and then stop it by pressing it against the pavement. It takes 1.20 seconds for the wheel to stop spinning. What is its angular acceleration? You may assume that it is constant. 
3. A car speeds over the top of a hill. The radius of curvature at the top of the hill is 9.00 meters. How fast must the car be going for the car to catch air (i.e. to come off the pavement)? Hint: draw a free body diagram of the car at the top of the hill, and set the sum of the forces equal to the centripetal force. The tires come off the road when the normal force equals zero. 
4. A carousel at a carnival has a diameter of 6.00 meters. The ride starts from rest and speeds up to 0.600 revolutions per minute at a constant angular acceleration in 8.00 seconds. The carousel is rotating counter-clockwise. 
a) what is the value of the angular acceleration?
b) for a point located 2.75 m from the axis of rotation, what are the values for centripetal and angular acceleration?
5. Two metal disks are welded together. Disk 1 has a mass of 0.80 kg and a radius of 2.50 cm. Disk 2 has a mass of 1.60 kg and a radius of 5.00 cm. They are mounted on an axle that goes through the center of each. 
a) what is the moment of inertia of each disk?
b) a light string is wrapped around the smaller disk and attached to a mass of 1.5 kg which is allowed to fall a distance of 2.00 meters. What is the speed of this mass just before it hits the floor?
6. the four particles shown in the figure are held together with four lightweight rods. The origin is at rhe center of the rectangle. The system rotates in the xy-plane about the z-axis at an angular speed of 6.00 rad/second. Find the rotational kinetic energy of the system. 
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7. In this figure, the cylinder and pulley turn without friction about stationary horizontal axles that pass through their centers. A light rope is wrapped around the cylinder, passes over the pulley, and is tied to a 3.00-kg box. The rope does not slip. The cylinder is uniform and has a mass of 5.00 kg and a radius is 40.0 cm. The pulley is a uniform disk with a mass of 2.00 kg and a radius of 20.0 cm. The box is released from rest and descends as the rope unwinds from the cylinder. Find the speed of the box after it has fallen a distance of 1.50 m. 
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8. A wheel 2.00m  in radius lies in a vertical plane and rotates with a constant angular acceleration of 4.00 rad/s2. The wheel starts at rest at t = 0, and the line connecting the axle and a point P on the rim of the wheel makes an angle of 57.3 degrees with the x axis at this point.  At t = 2 seconds, 

a) find the angular speed of the wheel

b) the tangential speed and total acceleration of the wheel

c) the angular position of point P. 

