Physics 247: Lecture 2

September 7, 2006

Daniel Chung




Principles. Newtonian Space-time Kinematics

With N spatial dimensions,
L dX
V —
dt
. dv
dt
Everything in TM chapters 2 and 3 follows from these.
In1D: y 49X
dt
dv
a _—
dt

Focus of thislectureis 1D.

Only things
to memorizel
Everything
else follows
from calculus.
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What is the average velocity?

0 50 100 x m
x 12s 1




Ax
i slope ='d,.

Intermediate average vel ocities can be much larger than average.




The instantaneous velocity is the limit of the ratio
Ax /At as At approaches zero.

: Ax d X
Iim — v —
At—=0 At dt

v(t)

= slope of the line tangent to the
x-versus-t curve' 2-4

DEFINITION—INSTANTANEOUS VELOCITY
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Relation to Average Velocity

Since integral islikeasum, thisisintuitvely the average.
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2-2
Acceleration







2-3
Motion With Constant Acceleration

Drop a book.

Basketball shot.

Tennis ball trgjectory.

Motion of ajumping basketball player.
Bicyclerolling down ahill.

Motion of aballet dancer inthe air.
Motion of atossed pizza dough.













Worth remembering, although can also easily be
rederived on a need basis.




Example

A bowling ball rollswith aninitial velocity of v, O
The ball lows down with a constant negative acceleration of  |a_|

a) How far does the ball roll before stopping?
b) How long does it take to stop?
c) Dim analysis, limits?

d) Order of magnitudeif v, 3m s and |a,| 0.2m s

S



Example

A ball isdropped from rest from a 6™ 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?



