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EPIET jad ] 1ally’ gotten the'idea
5 IwaJ of Ianetary motion
trlc Cosmos suspected but not yet



CJJ’]'iZ':‘ r "raw oft Kepler
' ~JmVent telescope, but put it to very




rry Messenger (1610)
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ficotigzle) ed by Kepler, Galileo does more
SIS, JJ" s, Sun's rotation »
Phases of Venus o

_ _gifgs of Saturn

= *ﬁﬂiubllcly declares his “Copernicanism” in
- 1613 in The Letters on Sunspots
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gElIlE0S Scientific Method™

rl:‘ chrlrw prove the Copernican model
Yty

rlis v,ye proved that the

-gce: ematlc/Arlstotllan model was “false”

= e It didn't support the experimental
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selllEO UEd 10 Iend credence to his work
y mr)re ving the laws of: motion

c ﬂ@f Mechanics ( a branch of Physics)
studied' motion caused by forces
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3egan by looking at the motion of falling
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\/ectors and Scalars
\/ c_r: rﬁ as magnitude and direction
wo numbers to describe
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:: ‘;Scalar has magnitude only
- Takes one number to describe
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~ Speed Is Scalar
_ VeIOC|ty IS Vector
is 65 miles per hour

My velocity is 65 miles per hour North
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(ol Can ¢+ dnge a VECtor many ways
Yo Cs]l' chiange its magnitude (length)
fnf € your speed from 30mph to 60mph
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= .-_eu can change its direction
-~ —Turn a corner, go around a curve, top a hill
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AYyAuUImME VElocity changes, there is an
,.JCC:‘IF‘F,]E n ‘that causes th|s change!
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Wasiin erested 1n how' objects
here on Earth
IIy, do falling objects accelerate?

auses them to accelerate?
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P@\/Qrsm’é"' otlianideas about forces
3e'~ 'to be opposite to what should
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triue, but on closer inspection make

Falling-Caused by a Force
Constant Velocity Motion-Natural
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AYIRORIECE that IS experiencing constant
VEIOEIT r\/-f otlon

e Constant speed
" Moving in a straight line

—= j Ii continue to do so unless acted on
= by an outside force
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VIEWed ebjects that are falling as a
rorced’ NoLIon

SOIMENL nknown force was puling the
- Obje ~ts downward

= . T oday we know the force is Gravity
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~ e Objects that are “falling” due to gravity
are in free fall
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EcllIC0’S € ime't at Pisa
Jror)r)er ts speed up!

Allge pjects speed up at the same rate
~(the ey’ have the same accleration)

-_M _’s't-be experiencing an acceleration so
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Dialogue 3on the Two Chlef Warld
S /5‘5:'11 ( 1632)
No &V dence of Kepler’s influence

=== =§pernlcan model with no “earthly”
= physics applied

:""o il Sphere still existed, but with some
doubts
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caa a telescope configuration that is
d today (Reflecting)

worklng on Keplers Laws
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eﬂre ; C)CIty, acceleration, mass
5 3/ laws of Motion
not Weight
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rlers ON| =arthrwe use them
Irit=renlzls geably

MESSH ~=a measure of how much “stuff”
( gl er) the object is made of

j:="- $ [t i5 always present

= We|ght IS @ measure of gravity's affect on
- the object

e [s it always present?
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FisAlavE Law of Tnertia
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J boa y at rest or in motion w/ a
= ‘constant velocity will continue in
= tthat state unless acted on by a net
- external force
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Newrop ‘Second [Law- the Force LLaw

e ,_Iera tion an object experiences
iSidirectly proportional to the force
= a, plled and inversely proportional to

he object’s mass
F=ma
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l\Jpw"roﬁ'“ Ithird Law- Actlon/Reactlon Law

r 2] ery action (force) there is an
_ I and opposite reaction (force)
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P nets from flying off into space
=3 " j’is changes in speed

-#nforce got weaker as planets got more
~ distant

e Mass dependent
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We: can reduce its effect but...
We never get away from Gravity!
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ANyAcenter seeking” Orce
ver\/rl,w experlence while driving

va by is the centripetal force of object
=== it
e

Jiauses a centripetal acceleration
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Newron l} puntain iliustrates this
ountaln animation
satellltes depend only on object being

I\Jewror

Orofegie _
O r J _Je 111
— Mass

e Tﬁese determine the gravitational force
e [he properties of the satellite do not matter!
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erlge conflrmed Kepler's heliocentric
COST 105! by’ observation

—= iNewton mathematically proved Kepler’s
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-'j- ‘Laws and described the fundamental Laws
: of Physics



