30 km/hr 60 km/hr

This car is accelerating because its velocity is increasing."

o
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This car is accelerating because its direction is
changing, even though its speed stays constant=-+""

60 km/hr 30 km/hr 0 km/hr

This car is accelerating because its velocity is decreasing:
(negative acceleration).
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Motion
% Physical Concepts

- Acceleration of gravity

e Galileo dropping balls of
differing masses

- Prevailing view
(Aristotle)
e Heavier falls faster

- Correct view?

to illustrate

Motion
% Physical Concepts

o

oo

t=1s
v=10m/s

- Acceleration of gravity oy

e g = 9.8 m/s per sec

- momentum: p=mx Vv

t=2s
v=20m/s

- force F = Ap/At = ma

ea=F/mor F=ma

t = time

v = velocity
(downward)

- Mass differs from weight
e Text illustration of elevator
e Free fall

¢ Astronauts not “weightless” but in free fall
(differ from text here)




Scientist as a Person
% Isaac Newton (1643-1727)

- Brilliant, independent thinker

- Studied motion, gravity

- Developed calculus

- Major advances in study of light

- Built first reflecting telescope

- Personally:
e Developed his ideas in his 20s
e Extremely focused, tireless worker
e  Personality; did not want to publish
e Christian (influenced his studies)

Motion

% Isaac Newton (1643-1727)

- Apple & moon - gravity operated in
heaven as well as Earth!

% Laws of motion (“Principia” 1687)

(universal laws)

1) An object moves at constant velocity if
there is no net force acting on it. Ap = 0

(illustrations)

1) F=ma

2) For any force, there is always an equal and
opposite reaction force: F,  ,=-F, .,
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n 2 objects interact, momentu
from one object to the other, but tot

( bject to another or transformed from one type to
1e total amount of energy is always conserved.
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.
Inthe product m X v X 1, Bringing i her arms decreases
extended ams mean larger her radius and therefore

radlus and smaller velocity increases her rotational velocity. Angular momentum (=m X v X 1)
of rotation. a 7
E is conserved as Earth orbits the Sun.
—

Q/’stance ir) Distance (r)
is greater, S0, is smaller, so
velocity v) .+ »  velocity (v)
is smaller:" nis greater,
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