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The Outer Planets

Jupiter: the largest planet
Separated from the inner planets by asteroid belt
1st of the gas giants

Largest planet in the solar system

ALL of the other planets in the solar system could fit INSIDE Jupiter

Known for Great Red Spot – large enough to “swallow” 3 of the Earth

Red Spot – 250 MPH wind

Core – metal (probably)

Surface – liquefied gases

4 large moons – each large enough to be a planet

To be a planet, the body MUST orbit the Sun, not another planet

Rotation – 10 hours

Revolution – 12 Earth years

Saturn: the ringed planet

2nd largest planet

Core and surface appear to be similar to that of Jupiter

Rings – brighter and larger than rings of any other planet

Rings – composition – many small, frozen reflective particles

Rotation – 11 hours

Revolution – 30 Earth years

More known moons than any other planet

Uranus: the planet that rotates sideways

Very faint blue-green 

Space prove Voyager 2 traveled for 8 years to reach

Rotates west to east (like most planets) but the planet is tilted such that the rotation appears to be from bottom to top

Rotation – 17 hours

Revolution – 84 Earth years

Distance from Sun has little effect on temperature (i.e. side facing Sun approximately same temperature as side facing away from Sun)
Because of “tilt”, each pole spends 21 years in complete light, then next 21 years in complete darkness

Neptune: the blue planet

Last of the gas giants

Most violent weather in the solar system
Wind speed of 1240 MPH (hurricanes on Earth typically 100-125 MPH)

Rotation – 16 hours

Revolution – 165 Earth years

8 moons – Triton is largest … and coldest place in solar system

Pluto: the smallest planet

Most remote, smallest and coldest of planets

Orbit is elongated – stretched out 

Because of orbit, sometimes it is closer to Sun than Neptune

Rotation – 6.4 Earth days

Revolution – 248 Earth years

Retrograde rotation

Some argue that Pluto is not a planet – however it qualifies in that it has its own gravity and orbits the Sun

Voyagers 1 and 2

Probes were launched in 1977 and flew by Jupiter and Saturn and the outer most planets

Both probes have now left the solar system
	Planet
	Rotation
	Revolution
	Temperatures
	Factoids

	Mercury
	59 Earth days
	88 Earth days
	-300 ° F low 

 800 ° F high
	Little gravity

No atmosphere

	Venus
	243 Earth days
	224.7 Earth day
	900 ° F high
	Retrograde rotation

Hottest planet

96% CO2 

Earth’s twin

	Earth
	24 Earth hours
	365.25 Earth days
	-70 ° F low 

 140 ° F high
	Only planet capable of supporting human life

Natural satellite

	Mars
	24.5 Earth hours
	687 Earth days
	-81 ° F average 

 86 ° F high
	Red planet
Most like Earth

	Jupiter
	10 Earth hours
	12 Earth years
	
	Largest – can hold ALL other
Red Spot – 250 mph winds

4 large moons

	Saturn
	11 Earth hours
	30 Earth years
	
	Visible rings
More known moons than any other planet

	Uranus
	17 Earth hours
	84 Earth years
	
	Blue-green
Rotates on side

Methane gas gives bluish color

	Neptune
	16 Earth hours
	165 Earth years
	
	1240 mph winds
Great Dark Spot

8 known moons

Triton – coldest place in solar system -391 ° F

	Pluto
	6.4 Earth days
	248 Earth years
	
	Smallest
Most remote

Elongated orbit

Retrograde rotation

	
	
	
	
	

	
	
	
	
	


Space Exploration
Rockets

First rockets – Chinese about 1000 years ago

Solid fuel – gunpowder

Used as weapons

1926 – American Robert Goddard launched first liquid-fueled rocket

1942 – Germany produced V2 long range rocket which was used as weapon during WWII

1955 Wernher von Braun (German who developed V2) began working for US.

von Braun lead team to develop rockets for space travel

Speed of 17,500 MPH needed to achieve orbit

Rockets work like jet engines – exhaust hot gases out of nozzle

Newton’s 3rd law – every action leads to equal but opposite reaction along a straight line

Think of a balloon – exhaust forces balloon opposite direction of gas 

Moon travel – Saturn V rockets – Apollo program

The Space Shuttle

Apollo rockets (Saturn V) were single use

1981 – reusable space vehicle

Launches like rocket, returns like glider (airplane w/o power)

Shuttle can carry up to 8 crew members

Main task of shuttle is to transport equipment to and from International Space Station

Space Shuttle will be retired from service in 2010

Accidents in space travel

1) Apollo 1 burned up on launch pad

2) Apollo 13 exploded on way to moon

3) Challenger exploded 73 seconds after liftoff

4) Columbia broke-apart over Texas while returning

5) Mars Climate Orbiter 1999 English vs SI

Satellites

An object that orbits another object in space

First artificial satellite – Russian Sputnik I (Oct 1957)

About the size of a basketball weighing 183 lbs (83 kg)

98 minutes to orbit Earth

Began the “space race”

Hubble Space Telescope – satellite

GPS – satellite system

Probes 

Unmanned research spacecraft sent beyond Earth’s orbit

Voyager 1 & 2 are probes

Mars Global Surveyor also a probe

International Space Station

Orbits Earth and is maintained and used by astronauts from 16 countries

Began construction in space 1995

Food in space is dehydrated to make it easier to store

Long periods of time in space cause astronauts to get taller … as much as 2 inches

Gravity once they return to Earth returns to normal height
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