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Principles: 

In 1 D:
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Focus of this lecture is 1D.

Newtonian Space-time Kinematics

Everything in TM chapters 2 and 3 follows from these.

Only things 
to memorize!
Everything 
else follows
from calculus.





What is the average velocity?



Intermediate average velocities can be much larger than average.
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Relation to Average Velocity
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Since integral is like a sum, this is intuitvely the average.





2-2
Acceleration
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2-3
Motion With Constant Acceleration

Drop a book.
Basketball shot.
Tennis ball trajectory.
Motion of a jumping basketball player.
Bicycle rolling down a hill.
Motion of a ballet dancer in the air.
Motion of a tossed pizza dough.
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Show:
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Worth remembering, although can also easily be
rederived on a need basis.



Example

A bowling ball rolls with an initial velocity of v 0

� 0

The ball slows down with a constant negative acceleration of  � |as |

a) How far does the ball roll before stopping?

b) How long does it take to stop?

c) Dim analysis, limits?

d) Order of magnitude if                     and                                .v 0

� 3m

�

s � |as | �

� 0.2m

�

s2



Example

A ball is dropped from rest from a 6th story window.  If it takes 
24 seconds before hitting the ground, how high is the window
above the ground?

If the building is on the surface of the moon instead of the Earth,
is the window farther from or closer to the ground?


