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WHO WAS ISAAC
NEWTON?

= BORN: DECEMBER 25. 1643 IN ENGLAND
(THE SAME YEAR GALILEO DIED)

= KNIGHTED BY QUEEN ANNE IN 1705 TO
BECOME SIR ISAAC NEWTON AT AGE 64

» THE FIRST PERSON TO DESCRIBE UNIVERSAL.

GRAVITATION AND TO SPLIT WHITE. LIGHT INTO

R
CCDLORS USING A PRISM
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REVIEW OF GRAVITY

" GRAVITY. THE FORCE OF ATTRACTION BETWEEN
OBJECTS DUE TO THEIR MASS

= THE LAW OF UNIVERSAL GRAVITATION

STATES THAT.

" ALL OBJECTS IN THE UNIVERSE
ATTRACT EACH OTHER THROUGH
GRAVITATIONAL FORCES.

- ®» THE SIZE OF THE FORCE DEPENDS
" ON THE MASSES OF THE OBJECTS
' THE DISTANCE BETWEEN THESE
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RULES OF GRAVITY

INFLUENCE OF GRAVITATIONAL FI
- ATTRACTION ON TIDES Gravitational
O:{ J <_° force is
gravitat aun
\ ) LARGE
Gravitational force Is between
o SMALL objects that
 Between objects that have a
~ have a SMALL MASS LARGE
- 25 MASS

&, Rule #1: The Gravitational Force increases
N "a§ the mass of the object increases.
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RULES OF GRAVITY
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ACCELERATION

DUE TO

GRAVITY
" ACCELERATION: RATE THAT VELOCITY

CHANGES OVER TIME
= ALL OBJECTS POSITIVE

LY
- ARTH AT A

ACCELERATE TOWARD

RATE OF 9.8 M/Ss/s (OR 9.8 M/S?)

" [N OTHER WORDS, EVERY SECOND THAT
. AN OBJECT FALLS, IT'S VELOCITY

INCREASES BY 9.8 M/S.
 UP!

[T'S SPEEDING



AR VACUUAR

» »

AIR RESISTANCE AND
FALLING OBJECTS

BOTH THE FEATHER AND BALL
FALL AT THE SAME <PEED
IN A VACUURN

"= DROP A FEATHER AND A GOLF BALL. THEY
HIT THE GROUND AT DIFFERENT RATES.

WHY?7?!7!
= AIR RESISTANCE: THE FORCE THAT
- OPPOSES THE MOTION OF OBJECTS
.~ THROUGH THE AIR
= AMQ-UNJ OF AIR RESISTANCE DEPENDS ON
 THE SIZE, SHAPE AND SPEED OF THE OBJECT




Drag force
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Body released Forces on
from rest body during
acceleration
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Forces on body at
terminal velocity
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NEWTON'S ,:,
FIRST LAW

= “AN OBJECT AT REST WILL REMAIN AT
REST UNLESS ACTED ON BY AN
UNBALANCED FORCE. AN OBJECT IN
MOTION CONTINUES IN MOTION WITH THE
SAME SPEED AND IN THE SAME DIRECTION
UNLESS ACTED UPON BY AN UNBALANCED
FORCE.”

A
~

= OFTEN CALLED THE LAW OF INERTIA
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o e o 1, NEWTON’S
SECOND LAW

= “ACCELERATION IS PRODUCED WHEN A
FORCE ACTS ON A MASS. THE GREATER THE
MASS OF THE OBJECT BEING ACCELERATED,
THE GREATER THE AMOUNT OF FORCE
NEEDED TO ACCELERATE THE OBJECT.”

-

THE MORE FORCE..
THE MORE ACCELERATION

&
* WWHAT DOES THAT MEAN?

= HEAVIER OBJECTS REQUIRE MORE FORCE TO
| MOVE THE SAME DISTANCE AS LIGHTER OBJECTS
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SECOND LAW EQUATION

= THE SECOND LAW GIVES US AN EXACT
RELATIONSHIP BETWEEN FORCE, MASS
AND ACCELERATION. IT CAN BE
EXPRESSED AS THE EQUATION BELOW.

J—
F = ma
: FpRCE EQUALS THE OBJECT’S MASS, TIMES
" THE ACCELERATION OF THAT OBJECT.
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 MIKE’S DILEMMA

af MIKE'S CAR IS OUT OF GAS. IF MIKE

g WANTS TO PUSH THE CAR TO A GAS "

@w& STATiQN AT A RATE OF 0.5 m/s/s, HOW

ﬁM‘“ FORCE DOES HE NEED TO APPLY TO = o
THE OO J(g CAR? e S i




SOLVING MIKE’'S PROBLEM

USING OUR EQUATION:.
— = MNa
FORCE IS OUR UNKNOWN VARIABLE

MASS = 1000 KG
ACCELERATION = O0.0bM/s/sS

FORCE = TOOOKG X0O.0bM/s/s
= 50 NEWTONS!
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WHEN YOU PUSH

NEWTON’S T )
THIRD LAW

= “FOR EVERY ACTION, THERE IS AN
EQUAL AND OPPOSITE RE-ACTION”

= \WWHAT DOES THAT MEAN?77?

= FOR EVERY FORCE, THERE IS A REACTION
FORCE THAT IS EQUAL. IN SIZE, BUT IN THE
OPPOSITE DIRECTION

OR IN OTHER WORDS...

. x: . » WHENEVER AN OBJECT PUSHES ANOTHER
: I i " OBJECT, IT GETS PUSHED BACK IN THE
. fa

- OPPOSE DIRECTION EQUALLY HARD







F MOTI@N ".i.:,”'

r»-"

Yol

~t



p oo
l~"

MOMENTUM

[

LINEAR MODMENTUM
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MOMENTUM EQUALS THE
AMVASS AMULTIPLIED BY %
THE VELOCITY '
OF THE OBJECT
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LAW OF CONSERVATION OF
' - MOMENTUM

+~ = THE MOMENTUM BEFORE A
~ COLLISION IS EQUAL TO THE
..;-MOI.;\;[:ENTUM AFTER A COLLISION
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