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• Gravity provides the centripetal force to keep a planet, moon, or satellite in orbit.

• We can find the tangential speed of the orbiting body by setting the centripetal 

force equal to the gravitational force.

Centripetal force = the Law of Gravitation

F

c

= F

g

m is the mass of the orbiting body. 

M is the mass of the star or planet it is orbiting.

mv

2

=  GmM (m of the orbiting body cancels out)

r r

2

so, v

2

=  GM

r

v =    GM tangential speed of an orbiting body

r

Universal Gravitational Force
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• Gravity provides the centripetal force to keep a planet, moon, or satellite in orbit.



• We can find the tangential speed of the orbiting body by setting the centripetal force equal to the gravitational force.



         Centripetal force = the Law of Gravitation



		   Fc = Fg



m is the mass of the orbiting body. 

M is the mass of the star or planet it is orbiting.



		mv2 =  GmM	(m of the orbiting body cancels out)

		  r	 r2

 

	so,	v2 =  GM	

  		           r





		v =    GM	tangential speed of an orbiting body

		           r
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•

Hints

•

When an object is in a parking orbit at constant height 

above Earth, the orbital speed is constant.  The only force 

acting on the object is the gravitational force.

Universal Gravitational Force

ΣF = ma=F
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Hints

When an object is in a parking orbit at constant height above Earth, the orbital speed is constant.  The only force acting on the object is the gravitational force.



Universal Gravitational Force

ΣF = ma=Fc
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 = v2
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Comparing Force and G on planet compared 

to Earth

•

What is the person’s weight and acceleration due to gravity on 

the surface of a planet that has twice the mass of Earth and half 

its radius?
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They will ask 

questions like this 

on the AP 

exam!!!!!
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Comparing Force and G on planet compared to Earth

What is the person’s weight and acceleration due to gravity on the surface of a planet that has twice the mass of Earth and half its radius?
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They will ask questions like this on the AP exam!!!!!
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Kepler Laws of Planetary Motion

•

Kepler’s 3 laws

•

1

st

– Planets travel in Elliptical orbits with the sun at the one focus

•

2

nd

– The speed of a planet depends on its distance from the sun

•

3

rd

- The further a planet is away from the sun, the longer its orbit

•

A planet’s orbital period (P) squared is proportional to its average distance 

from the sun (a) cubed:
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Kepler Laws of Planetary Motion

Kepler’s 3 laws

1st – Planets travel in Elliptical orbits with the sun at the one focus



2nd – The speed of a planet depends on its distance from the sun



3rd - The further a planet is away from the sun, the longer its orbit

A planet’s orbital period (P) squared is proportional to its average distance from the sun (a) cubed:







Kepler Laws of Planetary Motion
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Kepler’s Law
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Kepler’s Law
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•

The radius of an asteroid’s orbit about the Sun is approximately 

two times the radius of Earth’s orbit about the Sun. Measured 

in Earth years, the time for the asteroid to make one complete 

revolution about the Sun is most nearly

Kepler 3

rd

Law

Given:

R2 = 2R1

T1=1 year

T2=? Years
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T = 2.8 years

This eqn is not on the ap 

sheet, but you need to 

know to compare period 

and radius of different 

planets
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The radius of an asteroid’s orbit about the Sun is approximately two times the radius of Earth’s orbit about the Sun. Measured in Earth years, the time for the asteroid to make one complete revolution about the Sun is most nearly



Kepler 3rd Law

Given:

R2 = 2R1

T1=1 year

T2=? Years











T = 2.8 years

This eqn is not on the ap sheet, but you need to know to compare period and radius of different planets
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Objectives: Newton’s Law of Universal Gravitation

•

Explain how Newton’s law of universal gravitation accounts for various 

phenomena, including satellite and planetary orbits, falling objects, and the tides

•

Apply Newton’s law of universal gravitation to solve problems

•

Use Newton’s law of gravitation to calculate the gravitational force that two 

objects exert on each other and use that force in contexts other than orbital 

motion.
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Objectives: Newton’s Law of Universal Gravitation



Explain how Newton’s law of universal gravitation accounts for various phenomena, including satellite and planetary orbits, falling objects, and the tides



Apply Newton’s law of universal gravitation to solve problems

Use Newton’s law of gravitation to calculate the gravitational force that two objects exert on each other and use that force in contexts other than orbital motion.
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Gravitational Force

•

The centripetal force that holds the planets in orbit is the same force that 

pulls an apple toward the ground – Gravitational Force

•

Gravitational force is the mutual force of attraction between 

particles of matter.

•

Gravitational force depends on the masses and on the distance

between them

•

Newton developed the following equation to describe quantitatively the 

magnitude of the gravitational force if distance r separates masses m

1

and m

2

Constant of universal gravitation (

G

) = 6.673



10

–11

N•m

2

/kg
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Gravitational Force

The centripetal force that holds the planets in orbit is the same force that pulls an apple toward the ground – Gravitational Force

Gravitational force is the mutual force of attraction between particles of matter.

Gravitational force depends on the masses and on the distance between them



Newton developed the following equation to describe quantitatively the magnitude of the gravitational force if distance r separates masses m1 and m2

Constant of universal gravitation (G) = 6.67310–11 N•m2/kg
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Universal Gravitational Force

•

In the model of gravitational force that Newton developed, the magnitude of the 

force grows weaker as the distance increases between objects with mass.  

•

Like the loudness of sound becomes weaker as the distance between the ear 

and the source increases

•

If that F

G

=W=mg, then you get the equation to find gravity on any body

*M is mass of largest object




		
g= GM



r2










*LOTS of What If questions from this

	

	

g

=

GM

r

2
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Universal Gravitational Force

In the model of gravitational force that Newton developed, the magnitude of the force grows weaker as the distance increases between objects with mass.  

Like the loudness of sound becomes weaker as the distance between the ear and the source increases



If that FG=W=mg, then you get the equation to find gravity on any body

	*M is mass of largest object

	*LOTS of What If questions from this











image1.emf





		
g= GM




r2














		


g


=


GM


r


2




oleObject1.bin





Universal GravtationalForce





