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Name: _________________________			Graded by: ________________
Date: __________________________
Your Mission: design and construct a capsule that will safely land the Mars 2020 Rover on Mars. The goal is to include a system to slow down the descent of the capsule, ensuring a safe landing of your payload. Like NASA scientists and engineers, you must test and retest your design. 
Materials: Example Landing Target

· 1 large Styrofoam coffee cup
· 1 person to assist you
· 3 3x5 index cards
· 3 4x6 index cards
· 1 regular-size marshmallow
· 3 plastic straws 
· Scissors
· Masking tape
· Rubber bands 
· Stopwatch
· Meter Stick
· Calculator
· Landing target - construction paper square (30 x 30 cm) with an “X” marked in the middle 

Note:  You are not required to use every material listed. This is the maximum amount of materials you may use.
Rules or Constraints:
1. You may not puncture the capsule.
2. Leave approximately a 4 centimeter space at the top of the capsule so that the rover can get out without any obstacles in its way.   
3. You may not put anything other than the rover (marshmallow) inside the capsule.   
4. You may not secure your rover within the capsule.
5. [image: C:\Users\clwalke5\Documents\Cup and Marshmallow.JPG][image: C:\Users\clwalke5\Documents\Cup and Ruler.jpg]Please do not eat your rover.TOP
BOTTOM
Your capsule must land upright as shown.









Procedure:

NASA engineers always start with a sketch of their design. Thinking about only the materials listed, sketch a design for your capsule in your notebook or on a blank piece of paper. Please remember that you do not have to use all the materials listed. You will be responsible for submitting documentation of your initial sketch in a later step. Please keep it in a safe place.  
Instructions:
1. Using your sketch, construct your capsule. Be sure to place your marshmallow Rover inside the capsule.
2. Name your capsule. Optional: color it. 
3. Find a clear area and place your 30 x 30 cm target on the floor.  
4. From a distance of 2 meters above the ground, test drop your capsule onto the target. (Be certain to have your assistant start the stopwatch at the exact moment the capsule leaves your hands).  
5. Using a small piece of masking tape, mark where the capsule landed. Label the tape with the trial number. 
6. Using the metric side of the ruler, measure the distance the capsule landed from the center of the “X” on your target. Record this distance in centimeters in the data table.
7. Indicate in the data table whether the capsule landed upright.
8. Repeat steps 4-7 for the remainder of your trials.
Test Your Design:
	
	Distance from Target “X” (centimeters)
	Upright
landing
(Y/N)
	Drop
time
(seconds)

	Trial 
1
	
	
	

	Trial
2
	
	
	

	Trial 
3
	
	
	




[bookmark: _GoBack]

Re-design
Think about what worked well in your design and what could work better. Keep these questions in mind as you make adjustments to your capsule. Use this time as an opportunity to improve your design. You may choose to recycle your same materials or start from scratch. 
Test your Re-design 
Using the same instructions, test your new and improved design. 
	
	Distance from Target “X” (centimeters)
	Upright
landing
(Y/N)
	Drop
time 
(seconds)

	Trial 
4
	
	
	

	Trial
5
	
	
	

	Trial 
6
	
	
	



Document it:
Take one picture that includes both your re-designed capsule and your original sketch. 

Discussion:
Answer the following questions:

1. What materials did you use for air resistance?


2. If you could add another item to your materials list and use it to re-design your capsule, what would you add and why?
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