
ANNOUNCEMENTS

●  Homework #8, due today!

Conceptual questions: Chapter 8, #8 and #14
Problems: Chapter 8, #62, #68

● 5-minute quiz on Chapter 8 Friday, October 19

● Study Chapter 9, sections 9.1-9.3 before Monday

● Second in-class test: Friday, November 2



LINEAR MOMENTUM AND COLLISIONS

The concepts of impulse, momentum, and center of mass are crucial for a major-league 
baseball player to successfully get a hit. If he misjudges these quantities, he might 
break his bat instead. (credit: modification of work by “Cathy T”/Flickr)



FIGURE 9.2

The velocity and momentum vectors for the 
ball are in the same direction. The mass of 
the ball is about 0.5 kg, so the momentum 
vector is about half the length of the 
velocity vector because momentum is 
velocity time mass. (credit: modification of 
work by Ben Sutherland)



FIGURE 9.3

This supertanker transports a huge mass of oil; as a consequence, it takes a long time 
for a force to change its (comparatively small) velocity. (credit: modification of work by 
“the_tahoe_guy”/Flickr)



IMPULSE

The change in momentum of an object is proportional to the length of time during which 
the force is applied. If a force is exerted on the lower ball for twice as long as on the 
upper ball, then the change in the momentum of the lower ball is twice that of the upper 
ball.



A force applied by a tennis racquet to a 
tennis ball over a time interval generates 
an impulse acting on the ball.







The motion of a car and its driver at the instant before and the instant after colliding with 
the wall. The restrained driver experiences a large backward force from the seatbelt 
and airbag, which causes his velocity to decrease to zero. (The forward force from the 
seatback is much smaller than the backward force, so we neglect it in the solution.)



 



 





 



FIGURE 9.15

The two cars together form the system that is to be analyzed. It is important to remember 
that the contents (the mass) of the system do not change before, during, or after the objects 
in the system interact.



A superball is dropped to the floor (t0), hits the floor (t1), bounces (t2), and returns to its 
initial height (t3).







MOVING A COMET

An artist’s rendering of Philae landing on a comet. (credit: modification of work by “DLR 
German Aerospace Center”/Flickr)
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