Space  1
	time
	

	15
	Take up Electricity test

	10
	Ask the kids for questions to try to answer in space unit

	10
	Why study space?  Challenge, knowledge, military, push science and technology – many of our technologies were first developed in space industry – computer-transistor; fuel cells, carbon fibre, aircraft, rockets

Historically, why did humans study space?

  -  religion

  -  control – predicting eclipses, astrology

  -  seasons – crop planting – stone henge, pyramids

  -  stories – they didn’t have IMAX, they had the sky

	15
	What do you already know about space?

What direction does earth turn?

When does the moon come out?

Space is Hostile – OH/HO

	
	

	25 
	Read intro articles

	HW
	Build a bathroom tissue universe


Inspiration:

Bathroom-Tissue Universe 

By Terence Dickinson

Next time you look at a roll of bathroom tissue, you, too, may be inspired to think about the universe.

One day not long ago, I found myself lost in thought, contemplating the universe, when my gaze fixed on the roll of bathroom tissue on the shelf beside me. "More than 400 sheets," the label proclaimed.

Four hundred is a popular number in astronomy. The distance to the Sun is 400 times the distance to the Moon. Thus if you were to unroll the entire roll of bathroom tissue, the length of one tissue would represent the distance from Earth to the Moon, and the whole roll would be the span from Earth to the Sun. Along the way, we would pass Venus around tissue number 135 and Mercury about tissue number 260.

Inspired, I unrolled the complete roll. At 424 sheets, I realized that this was also a perfect interstellar measuring tape. In 1994, the European Space Agency's Hipparcos satellite precisely measured the distance to Proxima Centauri, the nearest star to the Sun. At 4.22 light-years, Proxima is two tenths of a light-year closer than Alpha Centauri, a famous bright star visible from the southern hemisphere. (Despite being the nearest star beyond the Sun, Proxima is too faint to be visible from Earth without a telescope.)

If we assign a distance of one one-hundredth of a light-year to the length of a single sheet of tissue, the whole roll is almost exactly the correct length to reach Proxima. If the Sun is a dot marked at the beginning edge of the first sheet, then Pluto, the most distant planet, is about 5 millimetres away. Voyager 2, launched way back in 1977 and the most remote spacecraft from Earth, is less than 12 millimetres from the Sun. It will reach the other side of the first tissue in the year 2181.

Suppose we increase the scale by 100. Now one sheet equals one light-year. Proxima Centauri is on tissue number 4. At the end of the roll is Polaris, the North Star, slightly more than 400 light-years from the Sun (and Earth).

Increasing the scale by 10 this time, one sheet now equals 10 light-years. Proxima Centauri is less than halfway along the first sheet of tissue. At the end of the roll, 4,000 light-years distant, is the next spiral arm of the Milky Way, our home galaxy. You can see this spiral arm every summer as the glowing band of the Milky Way.

We're not through yet. Let's make the length of each tissue 100,000 light-years. Now the entire 90,000-light-year-wide Milky Way fits on one tissue. The Andromeda Galaxy, the nearest large galaxy similar to the Milky Way, is on tissue number 24. At the end of the roll is M87, the central giant galaxy in the Virgo supercluster of galaxies. At 45 million light-years from us, it is the nearest supercluster and is so big that the Milky Way and Andromeda Galaxies are not considered part of it.

One final expansion: Each tissue sheet is now 30 million light-years long, big enough to hold most of the Virgo supercluster—10,000 galaxies in total. At the end of the roll are the most distant galaxies known, 12 billion to 13 billion light-years from our solar system. We can't go much farther, because we encounter the energy wall emitted long, long ago by the Big Bang creation of the universe. But that's for another contemplative moment.
Space 2
	time
	Day 2 powerpoint covers all of this

	10
	Take up HW

	40
	Notes  - Gravity

              Measurements

	10
	Trigonometry activity

	HW
	R+MN 3.1  LC pg 171 # 1-3

                   LC pg 173 #1-4

                   LC pg 175#1-3

           Activity 3.3 pg 175

           Activity 3.4 pg 176

	
	

	
	Galaxy collision video

http://hubblesite.org/newscenter/archive/releases/2002/09/video/a/

	
	


SPACE
What is the most dominant force in space?  GRAVITY
Gravity – most noticeable with large objects but any mass has gravity.


Look at someone and repeat after me…

Mr. Elliott’s fantastic gravity demo

MEASUREMENT in SPACE

Describe space in one word ( BIG !!
· How do we measure such big distances?  ruler, car odometer?

· [image: image13.png]


TRIANGULATION
· Why do we have two eyes?

· Dot on board/thumb

To measure long distances we use TRIANGULATION & PARALLAX
Eg]  Two kids are standing 100m apart and both point to an object in the distance.  Alice measures an angle of 50o from the direction to Bob and Bob measures an angle of 60o from the direction of Alice.  Use a scale diagram to find the distance to the object.  Use the bottom of the page as the 100m baseline.

How do we get a wide baseline on Earth?


( Position of Earth in opposite seasons!
Units of Measure 
-  on Earth – m or km
· to the moon – km

· to the planets – AU (astronomical unit 

( earth-sun distance)

· To the next star – millions of AU – not good enough!

Because the distances to stars is soooooooo bbbbiiiigggg we need a new unit of measure.  It is called a light year.  It is the distance light travels in 1 year.  1 light year is 63240 AU. 

1 light *year
  =
3*108 m   *   31,536,000 s   *   1 km  =  9.5 trillion km




   

sec

     year
       1000m
The Earth baseline works for distances up to about 100 light*years.  If the object is farther than this the angles to the object are impossibly close to 90o to measure.

BUT– Cepheid variable stars were discovered in that first 100 light*years.  These stars pulsate in brightness and the timing of the pulse is directly related to brightness so… if you can determine the frequency of the pulse – (easy – just watch it) you can determine how bright the star actually is.  If the star looks much dimmer than it should, it must be far away.  
Eg]  a light bulb at 1 m vs. the same light bulb at 1 km.  There is a mathematical relationship between distance and intensity so the distance can be determined exactly (
brightness α 1
  


     d2
It was once thought that our galaxy (milky way has 400 000 000 000 stars and is 75 000 light*years across) was the whole universe – But Messier discovered “clouds” – (called M objects) - and better telescopes showed that these clouds were made of many stars – some of these stars were Cepheid variables and their distances were millions of light*years away – These clouds were galaxies very very very far away.  Our galaxy is one of many (billions?)


Types of Galaxies – Spiral






Elliptical





Irregular – odd shaped – result of collisions of galaxies
Space  3
	time
	

	10
	The Sky HO/OH

	10
	Big dipper handout

	30
	Bill Nye – the planets with worksheet – take up



	30
	Bill Nye – outer space with worksheet – take up

	
	

	
	

	HW
	Read Long Lost Siblings of the Sun

	
	Make a star map
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Space  4
	time
	Day 4 powerpoint after notes

	25
	Notes – celestial motion, solar system bodies, the sun

	25
	Our Solar system handouts

	
	Day 4 ppt.

	25
	Bill Nye – comets and meteors

	
	OR – Bill Nye - moon

	
	

	
	SNC 1DI – 09-10\planets

Pictures of planets showing relative size

	
	Solar system video

http://webcache.googleusercontent.com/search?q=cache:pcOGO5jTGSgJ:www.kidsastronomy.com/solar_system.htm+solar+system&cd=2&hl=en&ct=clnk&gl=ca&source=www.google.ca

	
	http://www.solarsystemscope.com/

	
	Retrograde motion

http://www.scienceu.com/observatory/articles/retro/retro.html
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Space 5
	time
	

	45
	Notes - Expanding universe 

	5
	Expansion of the universe – OH’s

	20
	Ballooning Universe activity.

	
	

	
	

	
	

	
	


The Expanding Universe

How do you measure how fast you are walking?  Find distance and time – divide

How do you measure how fast you are going in a car? Same way
But – what if someone outside your car wants to know – say a police officer – radar!
We can use the same effect as a radar gun to measure the speed of stars or galaxies.

Doppler Effect – the change in the frequency of sound as a source moves towards or away from you – think siren
make the sound of a race car - pay close attention to the pitch not volume.



    ☺



☺

vs.
  ☺


        ☺
Stationary source



source moving (
volume





pitch






       you





  you

The frequency of sound increases as the source moves towards you and the frequency decreases as the source moves away.

Light is also a wave only now the colour changes instead of pitch.  If a star is approaching its light shifts to a higher frequency – more blue.  If a star is moving away its light shifts to a lower frequency – more red.

AND – the bigger the shift the faster the movement!  (this is how radar guns work!)

Hubble – finds that most galaxies (except Andromeda) are red shifted and the further away the galaxy the greater the red shift.  How can this be? The universe must be expanding!

If the universe is expanding into the future what must it have been like in the past?  Further back in time the galaxies must have been close together and far enough back they must have all been at the same point. What would have happened if all the matter and energy in the universe was in a point smaller than     ?  It would have been very hot and under a huge amount of pressure – BIG BANG!!!!!

2 years ago this is where my lesson ended but now…

How does gravity affect this expansion?  

Gravity should slow the expansion and the universe should end in a big crunch and then rebirth as a big bang …BUT…recent evidence shows that the expansion is speeding up.  There must be a repulsive energy stronger than gravity – called Dark Energy

Scientifically, here’s what we know…


Regular matter – we know a lot about this – 5% of the universe

Dark Matter – we currently have no idea – 25% of the universe

Dark Energy – we really have no idea – 70 % of the universe.
Three theories on Dark Energy:


1.  A truly new repulsive force that we know nothing about.


2.  We don’t understand gravity and it actually gets weaker over
     large distances.

3. Multi-verses – our universe in embedded in another universe OR

     maybe even many other universes !! and it is their mass that is

     pulling ours apart



Space 6

	time
	

	
	Develop a theory of star formation HO

	
	Properties of stars

	
	

	
	

	
	

	
	Observe ORION – top left and bottom right stars
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Properties of Stars

How did the solar system form?  Matter and gravity
Where does most of the matter go?  centre

Sun’s mass = 1,200 times the mass of all the planets!

What is the most obvious property of stars? They shine.
Stars give off light due to them being hot.  The total light given off is called luminosity.  BUT the brightness of the star depends on two things – luminosity and distance.  

What colour is an electric stove element that is not on?  Black  What colour does it get when on?  orange-red
What colour would it get if it got hotter –think flame–blue to white.

The colour of the star depends on the star’s surface temperature.

our 
sun = 5000oC   (note: core temp = 10 000 000oC)  

red = 3000oC  
yellow = 6000oC
 blue = 25000oC

Why do we see the colours we see?  We evolved on earth and the main source of light on earth is the sun so that’s what we evolved to see.

The star is made up of the stuff in the original dust cloud that formed it – leftovers of a supernova.  This dust includes elements other than H.  So… the light from the star has sections missing that these elements on the surface of the star are absorbing – spectral lines.  Thus we can tell what elements are star has in it.

The H-R diagram is a catalogue of stars according to temperature and luminosity.  The strange stars off the main sequence give us clues to the evolution of stars.  

The Hertzsprung-Russell (H-R) diagram







Blue giant

luminosity












red giant













Sun












Main Sequence





White Dwarf



(90% of stars)



   hot


  temp

        cold
Life cycle of a star:

1.  The star forms from gas and dust.  The immense pressure and temp in the core starts a nuclear reaction 4 H  (  He.  The heat from this reaction keeps the star inflated.

2.  H runs out, star collapses and gets hotter – hot enough for “higher” fusion reactions to occur like:    3 He ( C.

3.  He runs out – collapses and gets hotter ( higher fusion reactions.

4.  2 and 3 repeat until Fe.  Fe is the last stage before death.

The death of a star is based entirely on its mass.

Mass < 1 solar mass – Life expectancy 100 billion years

(red dwarf (white dwarf (black dwarf
Just fizzles out

Mass = 1 to 5 solar masses  - life expectancy 10 billion years
( orange ( yellow ( red giant (  white dwarf ( black dwarf

The very high temp in the core “puffs” the outer layers out.  The outer layers cool to 2000oC. The red giant expands out to the orbit of Mars – Earth is destroyed. The core is a white dwarf that cools to a black dwarf.  Outer layers are stripped away by radiation.

Mass>100 solar masses – life expectancy 100 million years

( blue (blue giant BUT Gravity wins! – neutron star or black hole

The star undergoes a gravitational collapse so hard that it rebounds off of itself releasing a huge amount of energy – enough to form all the other elements through fusion – and blows itself apart – supernova – the gold you are wearing was formed in a supernova sometime in the past.

The immense pressure in the core can have extreme results:

1.  All the electrons can be pushed into protons resulting in only neutrons – a neutron star.  Remember how empty an atom is.  This star has none of that emptiness.  Imagine the mass of our sun in a sphere as big as Kitchener  OR imagine a spoonful of this stuff – it would have the mass of 100 000 cruise ships!

2.  If the mass is big enough – matter collapses into itself and forms a point smaller than this “ . “  The gravity is so extreme that nothing – not even light can escape. – BLACK HOLE

Space 7
	time
	

	
	Effect of Celestial bodies on Earth OH

	
	Sun Earth Moon activity HO’s

	
	


The Effect of Earth’s Neighbours

Sun – pick any bit of energy …– the ultimate source of all energy on earth.  It is responsible for life on earth and all the energy we use.
Sunburns – the sun also exposes us to radiation – ozone blocks some – but that radiation drives evolution

Northern Lights – radiation from sun gets trapped in earth’s magnetic field and slams into our atmosphere – glows – like a discharge tube

Solar flares – mass ejections from the sun can damage satellites, astronauts and power grids

Day/Night and Seasons – angle of earth w.r.t. sun 

Moon – 
Phases – when does the moon come out?  The moon is out in the day as much as it is out in the night, you just notice it more at night.  Because of the moon’s motion around Earth it appears to “rise” an hour later each day so its position in the sky continually changes.  The sun always illuminates ½ of the moon but we can only see the illuminated portion that is facing us.  
If you are looking to the south and up and see a quarter moon – what time of day is it?  sunrise or sunset
If the half moon was “waxing” – sunset
If the half moon was “waning” - sunrise

If the sun is just setting and the moon is just rising, what type of moon is it?  full

Face - The same side f the moon always faces us because its rotation time matches its revolution time = 28 days

Tides – how many high tides a day – 2 !
gravity decreases with distance so…








Medium gravity



1.








Strong gravity


Weak gravity


2. 


Gravity pulls the near ocean away from earth
Gravity pulls (the near ocean and earth) away from the far ocean.


Planets – the planets themselves have virtually no effect on Earth – even if they all line up!!!  Because they are so far away their gravity is too small – Astrology is not true!!
BUT – the gravity of these planets can disrupt the orbits of asteroids and comets and may send space debris hurtling at earth.  
If the debris is big and collides with earth – big trouble, but if it misses it may leave a debris trail behind that earth passes through – meteor shower – each meteor about the size of a grain of sand.

What did ancient people get from astronomy? – seasons, planting, religion, witchcraft, eclipses, Gods.

We are more bound by space than you know.  What are the days of the week?

	English
	French
	Object

	Sunday
	
	Sun

	Monday
	lundi
	Moon

	Tuesday
	mardi
	Mars

	Wednesday
	mercredi
	Mercury

	Thursday
	jeudi
	Jupiter

	Friday
	vendredi
	Venus

	Saturday
	
	Saturn


Space 8

	time
	

	
	Use of Space

	
	

	HW
	3.4, 3.5

	
	


The Use of Space

What do we use space for?  Research, colonization, satellites (communication, military, research)

Although space has many options for use, presently we utilize it most with satellites in orbit.

What is “orbit”?  throw chalk slow medium and fast – note the curvature – if you throw it fast enough the curve would match the curve of earth – its speed and fall are in balance – perpetually free falling – but gravity still exists – you just can’t feel it because you are falling at the same rate.

Orbit – the motion of one object around another – speed and fall are in balance.

Low Orbit – satellite moves quickly around earth but is hidden “behind” earth much of the time


High Orbit – geosynchronous – same as earth – the orbit of the satellite matches the speed of earth’s rotation – satellite stays directly above the same place on earth. – good for TV signals, radio that won’t cut out, combining satellites allows communication around earth.





See – Google Earth or…

· fig 9.22 pg 353

· fig 9.33 pg 358

· fig 9.34 pg 359

· fig 9.37 pg 360

GPS ( global positioning satellites) – uses three or four satellites to find your location based on the time it takes for a signal to reach the satellite. – great for stolen cars

[image: image12.png]



SETI – Search for Extra-Terrestrial Intelligence – can only be done by listening with radio telescopes – space ships are too slow – 50 000 yrs to get to nearest star.

Is there ETI?

Have they visited?  How would they know to come? Radio signals from earth – how far out are they now?

Strong radio signal have only been around for 75 years – so those signals are 75 light years out




   o     that’s how far they’ve gotten – and the “alien” 








would have to travel to us!








Unlikely!

If those “aliens” are 50 light years away, they are just getting our signals now – they think we are like “I Love Lucy” – OR they might just be watching the Apollo moon landing

This is why looking into space is seeing back in time!

Space 9,10
	time
	

	Day 9
	Review for Space test

	
	

	
	

	Day 10 
	Space test
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Earth spins fast underneath the oceans
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