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Name _________________
Traveling through Space




Date __________________

Investigating Launch Windows

Introduction

We’ve already discussed that when sending a probe to explore another planet, it makes sense to send it when the Earth and planet are closest together so that the probe uses the least amount of fuel.  But how do we know when that time is?  In other words, if we know when the Earth was closest to that planet once, can we predict the next time that they will be close, and plan our mission then?  In this activity, we investigate how to determine launch windows, or the time in which it is most possible and efficient to send a probe to another planet.
Even though we know orbits are elliptical, for this investigation, we will assume orbits are circular.  This causes errors in our calculations, but we will still be able to understand the process.
Activity

We will be traveling from the Earth to Planet X.  The Earth travels the 360° of its orbit in 365 days.  Thus, to find the number of degrees it travels in one day, we set up the following proportion:
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.  Thus, the Earth travels .99° in one day.

1. Planet X is a planet in our solar system.  It travels around the sun in 1000 days.  Set up a proportion and solve it to find the number of degrees Planet X travels in a day.

2. Label the diagram at the right with Earth and Planet X.

3. Assume that the planets were at their closest point on January 1.  Complete the Chart for the first four months of the year.  Label the positions of Earth and Planet X on your diagram.
	Date
	Days Elapsed
	Location of Earth (Degrees)
	Location of Planet X

(Degrees)

	January 1
	0
	0°
	0°

	February 1
	31
	
	

	March 1
	59
	
	

	April 1
	
	
	


4. Complete the chart for the next four months.  Label the diagram above to show the positions of Earth and Planet X at the end of half of year.
	Date
	Days Elapsed
	Location of Earth (Degrees)
	Location of Planet X

(Degrees)

	May 1
	
	
	

	June 1
	
	
	

	July 1
	
	
	

	August 1
	
	
	


5. Complete the chart for the rest of the year.  Sketch a diagram below to show the positions of Earth and Planet X at the end of the year.
	Date
	Days Elapsed
	Location of Earth (Degrees)
	Location of Planet X

(Degrees)

	September 1
	
	
	

	October 1
	
	
	

	November 1
	
	
	

	December 1
	
	
	

	January 1
	
	
	


6. What is the angular separation between Earth and Planet X when Earth completed one revolution of the sun?
7. What is the angular separation between Earth and Planet X when Planet X has completed one revolution of the sun?

8. To determine when the planets will be aligned again, we will continue our chart.  However, instead of completing it on paper, we will use Excel to help us do calculations, create a data table and graph in order to find our best launch window.

Excel Notes
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