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Different objects are released from rest from the top of an incline, as shown.  All objects roll without slipping down the incline.  Complete the table using conservation of mechanical energy to solve for the speed of the objects at the bottom of the incline.
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	Object
	Rotational Inertia
	Calculations to Solve for Speed at the Bottom
	Speed at Bottom

	Hoop 
	mr2
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	5.4 m/s

	    Solid Cylinder
	
	
	

	Solid Sphere 
	
	
	

	Spherical Shell
	
	
	


   Observations:  In general, what can you say about the rotational inertia of an object and its speed at the bottom of the ramp?
Based on your calculations, predict who will win the following races down an incline:
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Little Steel Marble vs. Big Steel Marble

Predicted Winner:  ________________


Actual Winner:  __________________


Little Steel Marble vs. Big Hollow Can

Predicted Winner:  ________________


Actual Winner:  __________________


Big Hollow Can vs. Small Hollow Can

Predicted Winner:  ________________


Actual Winner:  __________________

Solid Contents Can vs. Hollow Can


 Predicted Winner:  ________________

Actual Winner:  __________________

Sloshy Contents Can vs. Solid Contents

Predicted Winner:  ________________


Actual Winner:  __________________
Conclusion:  Rank the racers from fastest to slowest, conducting other races if necessary.

In your own words, who wins the race?  

Work Energy Theorem Revisited:  Wnet = (KE

1.
A disk of mass m = 5 kg and radius r = 0.15 m is suspended from the ceiling as shown, and is free to rotate about an axis through its center.  A string of negligible mass wound around the disk, and pulled by a constant force F = 10 N for 4 meters.  (a) What is the rotational inertia of the disk?  (b) What is the net work done on the disk?  (c) What is the change in the kinetic energy of the disk?  (d) What is the final angular speed of the disk?

Conservation of Angular Momentum:


2.
A man is spinning on a frictionless lazy susan with two dumbbells extended.  In this configuration, he has a rotational inertia of 150 kg(m2, and his angular velocity is 2.5 rotations per second.  When he pulls his arms and dumbbells in, his rotational inertia decreases to 100 kg(m2.  What is angular velocity after he pulls his arms in? 

3.
A bar of uniform density and thickness is rotated about an axis through its end.  The mass of the bar is 2.0 kg, and is 1.75 m long.  A Guinness Book-worthy ladybug (m = 0.8 kg) walks from the far end of the bar to the axis.  

(a) What is the rotational inertia of the bug and bar when the bug is at the far end of the bar?  Assume that the bug is a point mass.

(b) What is the rotational inertia of the bug and bar when the bug is at the axis?

(c) If the initial angular speed of the rotating bar and bug is 2( rad/s, what is their angular speed when the bug reaches the axis?
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Big Idea: Rolling Objects have Two Types of Kinetic Energy, Translational and Rotational


		





PEtop = KEbottom =  KEtrans +  KErot


mgh  = ½ mv2 + ½ I(2 


=½ mv2 + ½ (mr2)(v/r)2 


= ½ mv2 +  ½mv = mv2


v =(gh)1/2  = (9.8 m/s2 x 3 m)1/2  = 5.4 m/s
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