
ANNOUNCEMENTS

●  Homework #11, due Friday, Nov. 9 before class

Conceptual questions: Chapter 11, #8 and #14
Problems: Chapter 11, #48, #56

● Study Chapter 11, sections 1 through 3 

● Quiz #11, Friday November 9 at the beginning of class



ANGULAR MOMENTUM



ROLLING MOTION

(a) The bicycle moves forward, and its tires do not slip. The bottom of the slightly deformed tire is at rest 
with respect to the road surface for a measurable amount of time.

(b) This image shows that the top of a rolling wheel appears blurred by its motion, but the bottom of the 
wheel is instantaneously at rest. (credit a: modification of work by Nelson Lourenço; credit b: 
modification of work by Colin Rose)



 



FIGURE 11.4

As the wheel rolls on the surface, the arc length Rθ from A to B maps onto the surface, 
corresponding to the distance dCM that the center of mass has moved.



 





ROLLING AND SLIPPING

(a) Kinetic friction arises between the wheel and the surface because the wheel is 
slipping.

(b) The simple relationships between the linear and angular variables are no longer 
valid.



FIGURE 11.7

 





 







DIY



Three particles in the xy-plane with different position and momentum vectors.

TOTAL ANGULAR MOMENTUM



ANGULAR MOMENTUM OF A RIGID BODY

 









(a) An ice skater is spinning on the tip of her skate with her arms extended. Her angular 
momentum is conserved because the net torque on her is negligibly small.

(b) Her rate of spin increases greatly when she pulls in her arms, decreasing her moment of 
inertia. The work she does to pull in her arms results in an increase in rotational kinetic energy.





DIY

A gymnast dismounts from a high bar and executes a number of revolutions in the 
tucked position before landing upright.



DIY

A bullet is fired horizontally and becomes embedded in the edge of a disk that is free to 
rotate about its vertical axis.
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