Physics 50 Problem set for the week of ____________
Chapter 10: angular momentum and torque
1. A solid sphere with a mass of 5.15 kg and radius of 0.34 m starts from rest and rolls down an inclined plane. Find its velocity when it gets to the bottom if the ball starts at a height of 2.1 m above the horizontal. 
2. A solid ball and a hollow ball roll down a ramp with an incline of 35 degrees. They both start from rest. The ramp is 3.0 meters long. Each object has a mass of 1.0 kg and a radius of 0.10 meters. a) which one wins? (hint: it is the one which has the faster velocity at the bottom.)   b) an ice cube slides down the ramp. Does it go faster or slower than the objects that roll?   c) calculate the linear speed of the solid ball when it gets to the bottom of the ramp. 
3. A solid sphere rolls down a track into a circular loop. What is the minimum height h above the ground from which the sphere has to start so that it does not fall when it is in the circular loop? (Hint: at the top of the loop, the centripetal acceleration has to be greater than or equal to the acceleration due to gravity, g.) give your answer in terms of the height h and the radius of the ramp, R. Be careful not to confuse the ramp's radius R with the sphere's radius r. 
4. A thin string is wrapped around a thick-walled cylinder with inner radius 2.70 cm and outer radius of 6.10 cm. The cylinder has a mass of 274 grams. The string is attached to the cylinder so that it winds as it falls. It is dropped from a height of 0.73 m. How long does it take to hit the ground?
5. When a star that is much more massive than our sun dies, it produces a supernova, a tremendous explosion in which the core of the star collapses under its own gravity. This process releases an enormous amount of energy in a few moments, and leaves behind a bizarre object called a neutron star, which is made entirely of neutrons and has an incredibly high density because it is only about 10 km in radius. If the star is initially rotating at 9 rev/day and its core has the same mass as our sun (2x1030 kg), find the rotation rate of the neutron star.  
6. A solid, uniform spherical boulder starts from rest and rolls down a 50.0-m high hill, as shown in the figure. The top half of the hill is rough enough to cause the boulder to roll without slipping, but the lower half is covered with ice and there is no friction. What is the translational speed of the boulder when it reaches the bottom of the hill?
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7. A uniform hollow disk has two pieces of thin light wire wrapped around its outer rim and is supported from the ceiling (See figure). Suddenly one of the wires breaks, and the remaining wire does not slip as the disk rolls down. The inner radius of the cylinder is 30 cm and the outer radius is 50 cm. Use energy conservation to find the speed of the center of this disk after it has fallen a distance of 2.20 m. 
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Answers:

1.     5.42 m/s
2. a)  
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    b) ice cube goes the fastest because it dos not have to put any of its initial energy (mgh) into rotational kinetic energy, c) 4.9 m/s
3.      h = 2.7 R
4.    0.49 seconds
5.      42 rev/sec
6.      29.0 m/s

7.      5.07 m/s   
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