Denbigh Baptist Christian School

Middle School Science 6

Chapter 11 The Solar System
Copernicus published a theory that the SUN was the center of the universe. Prior to this, people believed that the EARTH was the center of the universe.
People believed that Copernicus was a heretic because of this “NEW” belief.

He used MATH to prove his idea.

Many years later, Sir Isaac Newton and Johannes Kepler prove that the Sun isn’t the center of the universe … but it IS the center of the solar system.

The Sun

Take away the Sun … and the Earth would not sustain life.

Recall that the Sun is 93 million miles from the Earth.

It takes 8 ½ minutes for light from the Sun to reach the Earth.

Even at this distance, the Sun is capable of burning your skin and damaging your eyes. NEVER look directly at the Sun.

Parts of the Sun

Photosphere – surface of the Sun

The surface “appears” to be smooth because of our distance. However, in reality it’s bumpy and in constant motion.

Gases move up from the center and cause bulges on the surface.

Chromosphere – “atmosphere” of the Sun

Corona – outermost part of the Sun.

How can we “study” the corona? 

Solar eclipse or using specialized astronomical instruments that block the intense light and energy from the Sun.

Solar Storms

Analogous to thunderstorms on the Earth, solar storms on the Sun are magnetic storms.

Typically these storms seem to be related to SUNSPOTS.

Sunspots appear to be “cooler” areas than the surrounding gas.

FACULAE (FAK yuh lee) are bright clouds of gas on the photosphere. (Remember photosphere is the “surface”.)

When a solar storm explodes, SOLAR FLARES are created.

SOLAR PROMINENCE – Huge streams of gas that extends out beyond the chromosphere. The duration can be days or weeks.

SOLAR WIND – electrically charged particles that “blow” from the Sun.
Solar storms can increase the quantity / size of the solar wind.

These solar winds approach the Earth’s atmosphere. Some are trapped by the magnetic field. The particles are attracted to the “poles” of the Earth. Collisions with atoms and molecules in the atmosphere of the Earth cause light to be emitted.

AURORA BOREALIS – the Northern lights is the resultant light near the north pole.

AURORA AUSTRALIS – the Southern lights is the resultant light near the south pole.

The Seasons

When considering the entire solar system, the Sun contains 98% of the total mass.
This HUGE mass exerts gravitational pull on all the planets such that they orbit the sun.

ALL of this was put into motion by God. This happened on the 4th day of creation. 

Gen 1:14-19

REVOLUTION – one trip (orbit) around the Sun for a planet 

Orbits are elliptical paths. (oval shaped)

Elliptical orbits means that the planet is closer to the Sun at certain times.

AXIS – an imaginary line through the planet about which the planet spins. (rotation)

ROTATION – measures a day … time to complete a revolution (on Earth, 24 hours)

The axis of the Earth is tilted at 23 ½ degrees. This tilt is responsible for the seasons.

As the Earth revolves around the sun, the hemisphere that is “pointed toward” the Sun changes. This change dictates the amount of direct sunlight. This represents “summer”.

The DAY that receives the MOST direct sunlight is the SUMMER SOLSTICE.

The DAY that receives the LEAST direct sunlight is the WINTER SOLSTICE.

When the amount of sunlight received during DAY and NIGHT are essentially equal, the term is called EQUINOX. (Latin equi means EQUAL, nox means “night”)

VERNAL EQUINOX – beginning of spring

AUTUMNAL EQUINOX – beginning of fall

Winter Solstice – December 21 or 22

Vernal Equinox – March 21

Summer Solstice – June 21 or 22

Autumnal Equinox – September 21

The Planets

9 planets in our solar system

Mercury

Venus

Earth

Mars

Jupiter

Saturn

Uranus

Neptune

Pluto

My very economical mother just snatched Uncle Neil’s penny.

The “inner” planets (Mercury, Venus, Earth, Mars) are known as TERRESTRIAL planets.

Generally these planets are considered to be “small”, “solid” and “relatively close” to each other.

Between Mars and Jupiter – asteroid belt

The “outer” planets (Jupiter, Saturn, Uranus, Neptune) are massive in size and are composed of GAS. The distance between ANY TWO of these planets is greater than the distance from Sun and Mars.

The last outer planet is Pluto. Pluto is different in composition. It has a solid-core and is very small. Recently there has been some discussion about reclassifying Pluto “out” of planet status.

See diagrams page 258-9 for relative sizes of planets and orbits.

The Inner Planets

Mercury: The planet closest to the Sun
· Visible on the horizon just before sunrise and after sunset

· Second smallest planet ~ 1/3 the size of Earth

· Small size means small mass ( weak gravitational field

· Weak gravitational field means inability to hold an atmosphere

· Temperature fluctuates between 170 and 400 degrees C

· Period – 88 Earth days to revolve around the Sun

· DAY – 59 Earth days in length to rotate on axis 1 time

Venus: The Evening Star

· Brightest object in morning and evening sky because clouds reflect sunlight well

· Earth’s twin

· Similar size to Earth and similar distance to Sun

· Closest planet to Earth

· Atmosphere 96% CO2
· Temperature MAX 450 degrees C – hot enough to melt LEAD
· Atmosphere VERY dense … would crush a person in a few seconds

· Retrograde rotation – east to west

· Period – 224.7 Earth days to revolve around the Sun

· DAY – 243 Earth days in length to rotate on axis 1 time

Mars: The Red Planet

· Smaller than Earth, but most like Earth

· Tilt similar to Earth

· Average temperature of -63 degrees C

· On sunny summer day, can reach 30 degrees C

· Atmosphere mainly CO2
· Visibly “RED”

· Period – 687 Earth days to revolve around the Sun

· DAY – 24.5 Earth hours in length to rotate on axis 1 time

Earth: home sweet home
God placed Earth in the only location in our solar system where it could flourish and man could live.

Temperature is such that water predominantly exists as liquid.

Complete rotation of in hours allows for adequate heating and cooling to maintain a moderate climate. 

Orbit period is 365.25 days

(Leap year – every four years the 0.25 is added together to create leap day Feb 29)

Gravity holds atmosphere in place.

Atmosphere protects us from harmful rays from sun and many/most meteors

Earth has a natural satellite. (moon)

Satellite – any object that revolves around another body in space.

Moon has no atmosphere … so there are all kinds of meteorite craters.

The lack of atmosphere also means no sounds, clouds, rain or color in the sky.

The time for a rotation about its axis is exactly equal to the time for a revolution around the Earth. (29 ½ days)

Because of the rotation / revolution equality, we always see the same side of the moon.

The moon (like the Earth) doesn’t produce light but it reflects light from the sun.

Phases of the moon (as seen from the Earth)

NEW MOON / WAXING CRESCENT 

FIRST QUARTER / WAXING GIBBOUS

FULL MOON / WANING GIBBOUS

LAST QUARTER / WANING CRESCENT

Draw diagram of moon phases with aid to help remember (Also review web sites)

Project Apollo
May 1961 President J F Kennedy challenged American people to put a man on moon in that decade.
In July 1969 the Apollo 11 mission successfully landed on the moon.

Apollo program used Saturn V rocket (3 stage) to obtain orbit.

Landing on moon almost didn’t happen – surface was more “rocky” than expected.

Armstrong traveled laterally looking for clear spot while Aldrin called out “seconds” of remaining fuel. (20 seconds of fuel left)

Landing occurred in Sea of Tranquility.

LEM (Lunar Excursion Module) was named “Eagle”

First man to step foot on a planet or moon other than the earth – Neil Armstrong

“That’s one small step for man, one giant leap for mankind”.

Second man – “Buzz” Aldrin

Michael Collins orbited moon but didn’t get to step onto moon surface.

Total amount of time “on” surface of moon was about 2 hours.

Eclipses

An eclipse occurs when one celestial body crosses in “front” of another

A SOLAR ECLIPSE occurs when Moon passes between Earth and Sun

Even though moon is significantly smaller than the Sun, God has placed everything perfectly so that the “disk” of the moon blocks out Sun exposing the corona.
A total solar eclipse is only visible on a small portion of the Earth
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A LUNAR ECLIPSE occurs more frequently … on average about every 6 months.
The MOON passes through the shadow of the Earth.

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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