Explaining The Motion of Mars

INTRODUCTION 

If you watch the planet Mars every night for several months, you will notice that it appears to “wander” among the stars. ( Watch. While the stars remain in fixed positions relative to each other, the planets appear to move independently of the stars. Mars first travels to the left, then it goes back to the right a little, and finally it reverses direction and travels again to the left. For this reason, the ancient Greeks called the planets “wanderers”. 

The ancient Greeks believe that planets and the sun revolved around the Earth and that the Earth was the center of the solar system. The Greek mathematician Ptolemy came up with a complicated system of “epicycles” that explained why the planets appeared to wander as they orbited the Earth (or so he thought). 

Ptolemy’s model of the solar system was believed for centuries. In the early 1500’s Nicolaus Copernicus proposed that the sun was the center of the solar systems and that all planets, including Earth, revolved around the sun.

`

Copernicus’s new model was convincing and was eventually widely accepted because it explained the wandering motion of the planets much better than the Earth-center mode did.  

In this lab, you will make your own model of part of the solar systems to find out how Copernicus’s model of the solar systems explained the zigzag motion of the planets. 


OBJECTIVES

Illustrate the apparent motion of Mars as seen from Earth against the background of stars. 

Explain why Mars moves in a zigzag pattern

Predict the apparent motion of Jupiter as seen from Earth. 

MATERIALS

Colored Pencils                          Drawing Compass

Metric Ruler                               White Paper

PROCEDURES

Ask a question

1. Why do the planets appear to move back and forth against the background of the stars in the Earth’s night sky? Propose a hypothesis to explain this motion and write down your hypothesis

________________________________________________________________________________________________________________________

CONDUCTING AN EXPERIMENT

2. Mark a point on the center of a piece of paper. Label the point Sun.

3. Place the point of the compass on the point that represents the sun. Use the compass to draw a circle with a diameter of 9 cm. This circle will represent the orbit of Earth around the sun. (Note: the orbits of the planets are slightly elliptical but circles will work for this activity.)
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4.  Using the same center point, draw a circle with a diameter of 12 cm. This circle will represent the orbit of Mars. 

5. Using a blue pencil, draw three parallel line in a diagonal across one end of your paper, as shown in figure 1. These lines will help you plot the path Mars appears to travel in Earth’s night sky. Turn your paper so that the diagonal lines are at the top of the page.

6. Place 11 dots on the orbit of Earth and number them 1 through 11 as shown in figure 1. These dots represent Earth’s position from month to month.

7. Now place 11 dots along the top of the orbit of Mars. Number the dots as shown from month to month. These dots represent the position of Mars in the figure. Notice that Mars travels slower than Earth.

8. Use a green line to connect the first dot on Earth’s orbit to the first dot on Mars ‘s orbit and extended the line until it meets the lowest of the three diagonal blue liens at the top of the paper. Use the ruler as a straight edge to make sure your line is straight. Place a green dot where this line meets the lowest blue diagonal line and label the green dot “1”.

9. Now connect the second dot on Earth’s orbit to the second dot on Mar’s orbit, and extended the line until it meets the lowest blue diagonal. Place a green dot where this line meets the lowest blue diagonal line and label this dot “2”.

10. Continue drawing green lines from Earth’s orbit to Mars orbit and up to the blue diagonal lines. Pay attention to the pattern of dots that you are adding to the diagonal lines. When the direction of the dot changes, extended the green line to the middle blue diagonal line and add the dot to that line instead. If the direction of the dot changes again, extended your green line to the top most blue diagonal line and the dots to that line instead. 

11. When you are finished with the green line, draw a red line to connect all the dots on the blue diagonal line in the order that your drew your dots. 

ANALYSIS:

1. Classifying: What do the green lines that connect points along the Earth’s orbit and along Mar’s orbit represent?

2.. Classifying: What does the red lines that connect the dots along the diagonal line represent? 

3. Describing events: Describe the path of Mars as it would be seen from Earth over the course of the year represented in this activity. Assume Earth is at the position 1 in January. In your description, name the months in which Mars would appear to change directions. 

CONCLUSIONS

1. Drawing Conclusions: State in your own words why Mars appear to move in a zigzag motion when viewed from Earth against the background of stars. 

2. Making Predictions: Do you think the planet Jupiter would appear to move in a zigzag motion when viewed from Earth against the background of stars? Explain why or why

