GRAVITY

By; Jarrick Serdar, Michael Broberg, Trevor Grey,
Cameron Kearl, Claire DeCoste, and Kristian Fors
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;:;-_'. o Grawty IS deflned as the force of attractlon by which 78
terrestrlal bodles tend to fall toward the center of the
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2 _o Means by WhICh all things with mass are attracted to

F _each other, mcludmg planets stars and galaxies.
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"The force of grawty between two _objects i
depends on 3 quantities: | - # ., T *
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1.” Distance between the two objects r gt
2." How b|g the first object is: m® i "
_ 3 How b|g the s second object is: mz e
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5 has based on where it is in a gravitational field

-~ o.The grawtatlonal acceleration on the surface of the®

earth is 9.8 m/s"2 n “:"'
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S I elocity
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=@ Objects that already have velocity come into the grawty
= field of an object begin to fall into thelr orblt\_

e eX.) When a satellite is put into space, it maintains a

current speed while it travels in earths orbit, Just as the

moon doesNEIRY.

.. e The equation for Orbital Velocity relies on the mass o

=~-=“the object, the grawtatlonal pull, and the radius of the




e Escape Velo'city is the lowest velocity that a boay must
have in order to escape the gravitational attraction of a

particular planet or other ob_
e sex.)In order for NASA to put satellites into space, they
must first find the escape velocity of the satellite so they
can overcome earth's gravity
o™ The equation of escape velocity depends on the

gravitational pull of the planet, the mass of the planet
and the radius of the planet
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Kepler's 3 Laws of Planetary Motion

1. The or@ilyof-asplanetgCr=li¥=lliler € with the sun at one of
theﬁ!@}us points. &

2. Aline segment joi |ng a planet afe R RSN BT o
out equal areas durfglef=le[SEIRIIT rvals of time.

3. The square of the or e 1fe=1t -/,of a planet is
proportional to the cube ofits av"era dis‘ta,,, from
the Sun: 7 p ey

TA2 = 4TA2PA3 1= the average distanéf’e:trgjh-ihe Sun
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Kepler's First Law
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Kepler's Second Law

Planet moves
from P1 to P2
in time t

P2

Fastest

Area 1 = Area 2
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Planet

H Slowest

J.' motion

Planet moves
from P3 to P4
in same time t




Kepler's Third Law

Perihelion [+~ jor axis ——3-—+] Aphelion

Semi - major axis
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: --j-';iPtelemy created _the |dea'of a Geocentric L Unlverse

fj often thought to spark the Scientific Revolution. . i

f Tycho Brahe discovered that our universe is dynamlc and ever changlng
#Galileo Galilei ¢ dlscovered that in the absence of air resistance, all %,

Ll

aobjecte accelerate toward the Earth at the same rate, regardless of mass. -_

Albert Einstein proposed that graV|ty is the unlversal attractlon between

i -all mass, and, since E = mc2, all forms of energyl§ “ wjal s - L

= oGraV|ty is the curvature of spacetlme — the four d|menS|ohaI fabric of
# - the universe K oy ﬂg_sr (y 5

dwm H-tjbmb-le_helleved that the Unlverse goesbeyond the Mllky Way,
~and that Is was expandlng ever so rapldly — &
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)8 _eﬂy ofGrawty !

ﬂ Explalned the | motlon of falllng By

objectsRERm S or

Hein 1821, Alexis Bouvardig
e observed disturbances in the®®

B orbit of Uranus 288 8457500
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Lpredicted these dlsturbance_;
ere due to the presence of an
~unknown gravitational sources*

. * and eventually led to tM
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The shape of an orblt is an elllpse not a circle®x/~
Weight changes, mass is constant."#%% | 4 4 471
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“IMake sure to convert to the approprlate units before making any
ccouttons £ S| S (AR 5"‘5“*4%
§- Gravitational potentlal energy is negatlve AL Wy :
|-, Doesn't have constant veIoolty, has constant speeda 7rr | A g -
: L’ﬂ’ln acceleration due to gravity, all objects faII in free fall, thls means that no|: |

~—matter what the mass is, in a vacuum they would faII at the same veIOC|ty,

o

["the only reason some objects fall faster is due to air resistance.l,

.
Remember when calculation how strong the force of gravity is to measure|

...the distance from the CORE not from the surface of the Earth i.e. “If
tree is doubled |n height” e







Question 1

What is the force of gravity between Jupiter
and it's moon that are 670, 000 kilometers
apart? The mass of Jupiter is 1.9 x 10727 kg, and
the mass of moon is 4.8 x 10722 kg.

A. 1.36 X 10722 B.0.1x 10722
C. 9.0 Xx 10730 D. 1.36 X 10730




Question 1 Answer

Answer:

A. 1.36x10"22 N




Question 2)

Question 2) Kepler's 1st law

The orbit of a planet is an with the sun at
one of the two focus points.

A. Sphere B. circle
C. Ellipse D. Oval




Question 2 Answer

Answer:

C. Ellipse




Question 3

The sun weighs 1.989 x 10730 kg. If it takes 365
days to orbit the sun, on average how far is the
earth from the sun?

a) 1.62x 10711 b) 1.49 x 10711

c) 1.45x10711 d) 1.28x10711




Question 3 Answer

Answer:

b) 1.49 x 10711




Question 4

How is your mass on Earth compared to your
mass on the moon?

A. 2x greater B. Same

C. 2x smaller D. 4x greater




Question 4 Answer

B. Same




Question 5

Calculate the escape velocity of Planet B,
which has a mass of 1.38 x 10°25 kg, and a
radius of 6.32 x 107 m.

a) 6453.2m/s b) 4312.1m/s
c) 5397.1m/s d) 5285.1 m/s




Question 5 Answer

Answer:

c) 5397.1m/s




