Name: _____________________________________

Date: _______________________

Astronomy MP2 Project

Lab 1: Scaled Distances of the Planets

Introduction: The planets of the solar system are spread out across millions of kilometers. In order to best represent these great distances, we will create a scaled model of the Sun and 8 planets using a specific conversion rule. 

Research Question: How can you model the distance between planets in space?

Materials:

Procedure: 

1. For each of the planets, find their distance from the Sun (in kilometers) and record this information in the correct column in Table 1. 

2. For each planet, convert the distance from the Sun into Astronomical Units (AU).  (An astronomical unit is a unit that was created by astronomers to compare each planets distance from the Sun to Earth’s distance from the Sun.  It results in much smaller numbers which are easier to understand and write.)

3. Next, create your scale.  For this exercise, 1AU = 10 centimeters. For each planet, multiply each distance by 10.

4. Choose a bead color for each planet. Record the bead color in the final column of Table 1.

5. Using the NEW SCALE measurements (in cm), cut a piece a string that is LONGER than the scaled distance of Neptune from the Sun. 

6. Know a YELLOW bead to one end of the string. This represents the Sun. 

7. Measure the scaled distance from the Sun to Mercury. Knot a bead into the string. This bead represents Mercury’s scaled distance from the Sun.

8. Repeat Step 7 for each planet. 

Results:

	Planet
	Distance from the Sun (in km)
	Distance from the Sun (in AU)
	Scaled Distance from the Sun (in cm)
	Bead Color

	Mercury
	
	
	
	

	Venus
	
	
	
	

	Earth
	
	
	
	

	Mars
	
	
	
	

	Jupiter
	
	
	
	

	Saturn
	
	
	
	

	Uranus
	
	
	
	

	Neptune
	
	
	
	


Conclusions: Answer the following questions based on the lab activity completed and your scaled model.

1. Describe the final product that you have created. What does it look like? 
2. Compare the length of your string to another common object around your home or at school. What objects are the same length as your scaled model?
3. The nearest star to us is called Proxima Centauri. It is located about 268,000 AU from the Sun. If you wanted to model this distance, how many centimeters would your scaled distance be? Show your work.
4. Fill in the blank: Neptune is __________ times farther away from the Sun than Earth is.
5. Challenge Question: It takes about 8 minutes for light from the Sun to reach Earth. How much time would it take light from the sun to reach Mars? Show your work.
6. The Bigger Picture: Why is it helpful to create scaled models of the solar system to demonstrate distances?
Name: _____________________________________

Date: _______________________

Astronomy MP2 Project

Lab 2: Scaled Sizes of Solar System Objects

Introduction: The planets and moons of the solar system vary greatly in size and are only visible through a telescope or on a clear night. Even then, they appear small because of their great distances from Earth.  In order to be able to compare their relative sizes, we will create scaled model solar system objects in order to easily compare sizes.

Research Question: How do solar system objects compare in size?

Materials:

Procedure: 

1. For each of the celestial objects, find their diameter and record this information in the correct column in Table 1. 

2. Next, use the diameter to calculate the radius.

3. Choose your scale. Every _____________________ kilometers = _______________ centimeters.

Remember to choose your scale carefully. You must be able to cut out a circular shape for even the largest planet using the construction paper available. 

4. When you’ve determined your scaled radii, use a rule and protractor to TRACE the outlines of all celestial objects on construction paper. 

5. Cut out and label each celestial object. 

Results:

	Planet
	Diameter

(in km)
	Radius

(in km)
	Scaled Radius

(in cm)

	Sun
	
	
	

	Mercury
	
	
	

	Venus
	
	
	

	Earth
	
	
	

	Moon
	
	
	

	Mars
	
	
	

	Jupiter
	
	
	

	Ganymede
	
	
	

	Callisto
	
	
	

	Io
	
	
	

	Europa
	
	
	

	Saturn
	
	
	

	Uranus
	
	
	

	Neptune
	
	
	

	Pluto
	
	
	


Conclusions: Answer the following questions based on the lab activity completed and your scaled model.

1. You have created scaled models of several objects in the solar system. In how many DIFFERENT categories can you sort these objects? (Hint: How do these objects differ and how are they similar?)

2. Put the models in order from largest to smallest. Compare the sizes of Mercury, Pluto, Ganymede, and Callisto. Describe your observations below. 

3. Put the models in order of distance from the Sun. What patterns in size do you observe, if any?

4. Select 2 planets and/ or moons to compare (your choice). How many of one object could completely fit INSIDE the other object. Explain how you found this answer.

5. Repeat Question 4, but compare 1 planet and the sun. 

6. The Bigger Picture: Why is it helpful to create scaled models of the solar system to demonstrate sizes? 

