The Scale of Interplanetary Space

The Solar System is big.  Really big!   Use the whiteboard on one side of the room to illustrate just how large it is.  

1. Use the lone board at the end of the room to show how far apart the planets are, relative to each other.  Put a small circle indicating the Sun at the far left side of one of the long boards, and draw the planetary orbits at the appropriate scaled distances using the following information.

	
	Mercury
	Venus
	Earth
	Mars
	Jupiter
	Saturn
	Uranus
	Neptune

	Actual distance from Sun (AU)
	0.39
	0.72
	1
	1.5
	5.2
	9.5
	19
	30

	Scale distance from Sun (cm)
	
	
	
	
	
	
	
	


Use a scale of about 1 AU = 20 cm.  

2.  How large is the Sun on this scale?  The Sun's diameter (1.39 million km) is about 1/100 of an AU.

3.  How large is Earth on this scale?  Earth's diameter (12,760 km) is about 1/100 the Sun's.

4.  The nearest bright star, Sirius, is 500,000 AU from the Sun.  How far away is this on this scale?  Convert this to km.  About where is this, geographically?

5.  If you have extra time, use a different scale to show the relative sizes of the planets on the lone board at the end of the room as circles.  Use a scale of about 10,000 km = 1 cm.  Draw the Sun last!

	
	Sun
	Mercury
	Venus
	Earth
	Mars
	Jupiter
	Saturn
	Uranus
	Neptune

	Actual radius (km)
	695000
	2440
	6050
	6380
	3380
	71500
	60300
	25600
	24800

	Scale radius (cm)
	
	
	
	
	
	
	
	
	


The Scale of Cosmic Time

In this exercise, your group will use the board on one side of the room to illustrate the span of time by creation of an enormous winding "timeline".  


1.  First of all, draw your line.  Start with the present day at the bottom right of the chalkboard, and draw a line along the bottom all the way to the left side.  Then bend the line backwards, and bring it back all the way to the right side.  Do this again and again and again until the line goes back and forth seven times (see diagram at right).


2.  Each "run" down the length of the board represents 2 billion years. 

  Draw billion-year "tick marks" at the appropriate locations.

3. Here are some important events, and when they occurred.

	Event
	Time 

(yrs before present)

	Big Bang
	13.8 billion

	First stars and galaxies
	13.0

	Solar nebula begins to contract
	4.75

	Sun forms
	4.55

	Earth forms
	4.45

	Heavy bombardment ends in inner Solar System
	3.9

	Earliest evidence of life
	3.8

	Earliest fossils (bacteria only)
	3.5

	Geologic activity ceases on Moon
	3.1

	First eukaryotes (non-bacterial life)
	2.5

	Oxygen begins to build up in Earth's atmosphere
	2.2

	Cambrian explosion: appearance of modern life
	540 million

	First land plants
	420

	First land vertebrates
	370

	Permian extinction: 99% of life wiped out
	250

	First dinosaurs
	220

	K-T extinction – dinosaurs wiped out by meteor
	65

	First hominids
	2

	Beginning of modern civilization
	10 thousand


Place as many of these events as you can on the timeline.  

4. Look at the relative spacing of certain events and note what you think are some interesting facts about the history of the universe.   Write these down on the board at the end of the room and discuss.
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Original worksheet by D. Perley

