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GravityGravity……
it isnit isn’’t just a good idea.  Itt just a good idea.  It’’s the LAW!s the LAW!

Physics@ Physics@ PHUHS.schrockPHUHS.schrock
Unit 8Unit 8

How ‘bout you, Newton?

G r a v i t y

The law of Universal Gravitation

� The sight of a falling apple 
made Newton wonder …

� Could the same force that 
caused the apple to fall 
extend beyond earth to the 
moon?

� With no force, the moon 
would move in a straight line; 
since it orbits earth, a force is 
required

The law of Universal Gravitation

The law of Universal Gravitation

� He found that both the apple’s and the Moon’s 
accelerations agreed with the 1/r2 relationship. 
(inverse square relationship)

� Newton was confident that the same force of 
attraction would act between any two objects, 
anywhere in the universe

� He made gravity UNIVERSAL

� He didn’t discover gravity, he made it universal

The law of Universal Gravitation

� According to his own third law, 

� the force Earth exerts on the apple is exactly 
the same as the force the apple exerts on 
Earth.

� The force of attraction between two objects 
must be proportional to the objects’ masses, 
and is known as the gravitational force.
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The law of Universal Gravitation

� states that objects attract other objects with a 
force that is 

� directly proportional to the product of their masses

� inversely proportional to the square of the distance
between them.

� G = universal gravitational constant, 
m1 = mass of object 1, 
m2 = mass of object 2, 
r = distance between the centers of the objects.
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� Cavendish and vonJolly did 
experiments to find the value 
for “big Gbig G”

� The force was measured 
between two masses at a 
known distance apart.

� G could be derived

� ME could be calculated

Inverse Square Law

� According to Newton’s equation, F is 
inversely related to the square of the 
distance. 
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The Gravitational Field

� Gravity acts over a distance. It acts between 
objects that are not touching or that are not 
close together, unlike other forces that are 
contact forces. For example, friction.

� In the 19th century, Michael Faraday developed 
the concept of a field to explain how a magnet 
attracts objects. Later, the field concept was 
applied to gravity.
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The Gravitational Field

� Any mass is surrounded 
by a gravitational field.

� The gravitational field 
can be measured by…

� placing an object with a 
small mass, mm, in the 
gravitational field and 

� measuring the force, F, 
on it.

mm

The Gravitational Field

� The gravitational field 
strength (g) is measured in 

� newtons / kilogram

� also equal to m/s2.
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The Gravitational Field

� Find the gravitational field 
strength (g) at the altitude 
of the satellite:

� r = rE + altitude (h) 
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“The Universe is a Very BIG Place...

http://www.wam.umd.edu/~tlaloc/archastro/

StonehengeStonehenge

...and since the dawn of human history we 
have been probing its secrets...and 

LEARNING”

“We shall not cease from exploration.  
And the end of our exploring will be to 
arrive where we started and know the 
place for the first time.”

T.S. Eliot

The Sun Could Hold 1.3 Million Earths

http://csep10.phys.utk.edu/astr161/lect/sense/sense.html

Aristotle

http://csep10.phys.utk.edu/astr161/lect/retrograde/aristotle.html

http://www.deltast.edu/academics/artsci/physci/astronomy/index1998.html
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Eratosthenes (276-197 B.C.)

http://mathsforeurope.digibel.org/Copernicus.htm

Copernicus 
(1473-1543)

On the Revolution of 
Heavenly Spheres

Johannes Kepler (1571-1630)

sourcehttp://ngala.as.arizona.edu/nats102/lecture4.html

Play movie 2nd Law
Play movie 3rd Law

Play movie 1st Law

Kepler’s 3rd Law

� mathematical relationship between periods (T ) of 
planets and their mean distances (r ) away from the 
Sun.

� the square of the ratio of the periods ( T ) of any two 
planets revolving about the Sun is equal to the cube of the 
ratio of their average distances (r ) from the Sun.
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Galileo (1564-
1642)

http://www.slvhs.slv.k12.ca.us/~pboomer/physicslectures/ch5dungeon.jpg

First to use a 
telescope to 
observe and 

study the 
heavens

Newton

http://csep10.phys.utk.edu/astr161/lect/history/newtongrav.html
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Edwin Hubble 1889-1953

� New model of the 
UNIVERSE

� From a “static” universe 
of one galaxyone galaxy

� To an expandingexpanding
universe universe with billions billions 
of galaxiesgalaxies

February 9, 1948 Vol. LI No. 6 


