Name_________________________________________

SCALE SOLAR SYSTEM MODEL

One method scientists use to determine distance in the solar system is using the time electromagnetic waves would take to travel to the planets.  Danish astronomer Ole Roemer was the first person to provide data that was used to measure the speed of light. In 1676 while observing the orbit of one of Jupiter’s moons, he collected data that was used to calculate the speed of light at approximately 186,000 miles per second.  Scientists could us this rate and the time light took to travel to and from planets to calculate their distance from the sun. 
We will complete two calculations:

Part A: Distance in Solar system

Use the distance = rate X time equation to calculate the distance from the sun to each of the planets, the asteroid belt and Pluto. Answers should be labeled in miles.
Part B: Distance in pod (in meters)

The information you have found is the actual size of the solar system.  To understand this we are going to create a scale model.  Scale models either reduce or enlarge the size of something.  We will significantly be reducing the size of the solar system in this activity.  We could use any area to do this, but…let’s use our pod!  We are going to create a model from one end of the pod to the other.  The first step is to determine the scale.  In order to do this we need to use the distance from one end of the pod to the other (14 meters) and divide that by the distance to Pluto.  We do this because the longest distance in the solar system will be represented by the longest distance in the pod.  
3,674,491,127 miles/ 14 meters = 262,463,642.9 miles / 1 meter

We can use this number and divide the distance in miles to each of the planets to determine how many meters from the pod wall or sun we need to place them.

For example Mercury is 35,983,610 miles from sun / 262,463,642.9 = .14 meters or 14 centimeters from sun

	
	Actual distance (d=rt)
Rate of sunlight  = 186,282.4 miles per second 


	 Pod distance 
All distances will be divided by the same value of 262,463,642.9


	Mercury
	193.17 seconds (about 3 minutes)= 


	

	Venus
	360.92 seconds (about 6 minutes) 

	

	Earth
	499.01 seconds (about 8 minutes)

	

	Mars
	760.33 seconds (about 13 minutes) 

	

	Asteroid Belt
	2221.59 seconds ( about 27 minutes)

	

	Jupiter
	2,596.33 seconds (about 44 minutes) 

	

	Saturn
	4,767.97 seconds (about 1 hour 20 minutes) 

	

	Uranus
	9,576.59 seconds (about 2 hours 41 minutes) 

	

	Neptune
	15,024.73 seconds (about 4 hours 11 minutes) 

	

	Pluto
	19,725.38 seconds (about 5 hours 31 minutes) 

	


Check your answers at  http://thinkzone.wlonk.com/SS/SolarSystemModel.php
Size of planets

1. Average diameter of planet scale:  1 cm = 4450 miles

Divide each of the following diameters by 4450 to get the scaled diameter you will be drawing.  Round each answer to one decimal place.

Mercury

3,000 miles = 
_______________________

Venus

7,600 miles = 
_______________________

Earth

7,900 miles = 
_______________________

Mars

 4,200 miles = 
_______________________

Jupiter

89,000 miles =_______________________

Saturn

75,000 miles = _______________________

Uranus

30,000 miles = _______________________

Neptune

28,000 miles = _______________________

Pluto

3,600 miles = 
_______________________

Make a model 

Create a model of the solar system in the pod using the information calculated.
1.   Use paper to create models of the planets. Color as necessary to make a more accurate model.
2. Place the planet scale models at the appropriate place in the pod to create your scale model.  

3. Have your teacher check your model for accuracy. 
Post activity questions:

1. How does this last (pod) model compare to the previous scale models you have created and observed?

2. In which ways is this last model more helpful than other models you’ve used or created? 

3. Do you think this solar system model will ever change? If so, why? If not, why not?

4. Why do you think the outer planets are so much farther apart than the inner planets?
5. Is there a correlation between planet size and how far it is from other planets?

Challenge Questions: 
6. The nearest star beyond the Sun is Alpha Centauri, and it’s 25,101,159,230,000 miles away. How far would this star be from the Sun in your model?  
7. Our star, the Sun, is a middle-sized star. Betelgeuse (in the constellation Orion) is a large star: average diameter = 324,332,460 miles. What would the diameter be on your scale?

8. 3. If we placed Betelgeuse at the center of our Solar System, half of its diameter (its radius) would extend   out in all directions into the Solar System. How much of the Solar System would be filled by Betelgeuse? 
