ALL THE SOLAR SYSTEM IN OUR CLASSROOM 
Description:   In this activity, students will explore the vastness of the distances between planets in our Solar System and learn about the planets’ relative sizes by creating a classroom scale model of the Solar System.  
Instructions:  Form a group of 3-4 students.  You will have 1h to complete the activity.  Each group should pick a planet and calculate the distance to the Sun and its size utilizing the scale factors introduced in the next page. Each of the planets will then be placed on a piece of yarn stretching across the hallway. Once the scale model is completed, students will answer questions designed to clarify some of the Solar System’s main properties and understand the vastness of space.
Material: Yarn, measuring tapes, scissors, tape, papers to cut out the planets.
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Scale Factors: Relative Distances and Sizes
We will use Pluto, a dwarf planet at the outer edge of the Solar System, to introduce the concept of scale factors and provide an example to convert actual distances (and sizes) between objects within the Solar System to a distance that appropriately fits our classroom.  A scale factor is simply “the desired size you would like for your model” divided by the “actual size” of the thing being modeled.



Scale factor =       

Scale factor 1: relative distances. Let’s say that the room is 60 feet long.  To construct a model of the Solar System where distances are properly scaled to fit in the room you would first need to obtain your scale factor.  The size of our Solar System is roughly equivalent to the average distance between the Sun and Pluto, about 40 AU (where 1 astronomical unit is the average distance between the Earth and the Sun).  One might imagine that the Sun could be positioned on the wall on one side of the room and the planets could be placed in a row spanning the length of the classroom.  The scale factor for the scale model would be:

Scale factor =                                                                    = 
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Scale factor =  1.5 feet per AU or 1.5 feet/AU 

Then you could calculate the distance between the Sun and each of the planets using your scale factor.  For example, image that PlanetX is located at 0.1 AU from the Sun.  Therefore, the distance between the Sun and PlanetX on our classroom would be:

Distance between Sun and PlanetX =  0.1AU x 1.5 feet/AU = 0.15 feet

Now it’s your turn.  Our scale model will fit on a string hung across the LPL hallway, which is approximately 72 feet.  

1. Calculate the factor by which this scale model reduces real distances, as a pure number (to cancel out units, you will need to know that 1 AU  = 1.5 × 1011 meters or 4.5 × 1011 feet).  Show your work.

2. Check Table 1 at the end of the Activity. What is the real distance of your planet?  Where would you place your planet on the string?

Scale factor 2: relative sizes. To scale the sizes of the planets we would like the width (diameter) of the Sun to be 4.5 feet (or 1 meter). The actual diameter of the Sun is 1.5 x 106 km.


Scale factor =                                                = 1meter/(1.5x106km)  = 6.7 x 10-7 m/km 
For example, Pluto is 2,376.6 km in diameter, so in this scale model:

Size of Pluto = 2,376.6  km × 6.7 x10-7(meter/km) = 1.6 x 10-3 meters = 1.6 millimeters
1. Calculate the factor by which this scale model reduces real sizes, as a pure number. Show your work.

2. Check Table 1 at the end of the Activity. What is the real size of your planet?  What will its diameter be in our classroom model? 

Once the rest of the groups have hung up their planets (with distances and sizes to scale), answer the following questions:

1. Consider the planet’s distances.  What do you notice about their distances relative to each other? (Hint: Investigate the ratio of the distances)

2. Although Mars is farther from the Sun than Earth, Mars is often called an inner planet.  Why do you think Mars is called an inner planet? 

3. If you look carefully at the spacing of the inner rocky planets, do you see a place further out where you might expect to see a planet but don't? Where is it?

4. Describe the relative sizes of the planets.  What do you notice about the inner planets as opposed to the outer planets?

Table 1. Solar System planet properties (data from the book “Planetary Sciences” by I. de Pater & J. Lissauer).
	Planet
	Average Distance (AU)
	Radius (km)

	Mercury
	0.387
	2440

	Venus
	0.723
	6051.8

	Earth
	1
	6371

	Mars
	1.524
	3389.9

	Jupiter
	5.203
	71492

	Saturn
	9.542
	60268

	Uranus
	19.19
	25559

	Neptune
	30.07
	24766
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