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Name: _________________________			Graded by: ________________
Date: __________________________
Step 1: What Does it Take to get to Mars? 
In this step, you will consider the challenges that scientists must overcome in order to complete successful missions to Mars.  
1. Watch the video “No Small Steps Episode 1: Getting to Mars” below to learn about what it takes to travel Mars. 
Video: https://www.youtube.com/watch?v=TOYXa9jx-TI

2. Read the article "Curiosity Has Landed" http://www.scholastic.com/browse/article.jsp?id=3757421


3. Using the article, answer the following questions:
· How fast is the capsule, carrying the rover, traveling as it enters the Martian atmosphere? 


· What two methods are used to slow down the craft as it approaches the surface?




· NASA needed a variety of scientific experts to accomplish the Mars Rover landing. If you worked at NASA, what kind of experts would you hire to complete this task? List as many as you are able.






Step 2: Design Challenge – Drag Race to Mars
[image: C:\Users\clwalke5\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Outlook\QYON87PD\IMG_0760.JPG]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: 
· 1 large Styrofoam coffee cup· Masking tape
· Rubber bands 
· Stopwatch
· Meter Stick
· Calculator
· Landing target - construction paper square (30 x 30 cm) with an “X” marked in the middle 


· 1 person to assist you
· 3 3x5 index cards
· 3 4x6 index cardsExample Landing Target

· 1 regular-size marshmallow
· 3 plastic straws 
· Scissors

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. Please do not eat your rover.
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Your capsule must land upright as shown.





BOTTOM








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. Calculate the Drop Rate using the equation:
 Drop Rate = Distance of drop (centimeters) ÷ Time to hit target (seconds)
Record the calculation in the data table.  
9. Repeat steps 4-8 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
	
	
	






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?
Step 3: Become and Engineer: Draw conclusions
To complete this step, you must think like an engineer, analyze the data, and draw conclusion. 

Part 1 – Rate of Descent for your first design
Instructions: Use the results of your first designed capsule to calculate the rate of descent for each trial. Use the equation below to calculate the drop rate of your initial design. Record you results in the table below.




First Design:
	
	Drop Rate (m/sec)

	First Design
Drop Rate 
Trial 1
	

	First Design
Drop Rate
Trial 2
	

	First Design
Drop Rate 
Trial 3
	











Use the equation below to calculate the average descent rate:









Your Average Drop Rate of your FIRST DESIGN = ____________________________________________




Part 2 – Rate of Descent for your re-design
Instructions: Use the results of your re-designed capsule to calculate the rate of descent for each trial. Use the equation below to calculate the drop rate of your initial design. Record you results in the table below.




Re-Design:
	
	Drop Rate (m/sec)

	Re-Design
Drop Rate 
Trial 4
	

	Re-Design
Drop Rate
Trial 5
	

	Re-Design
Drop Rate 
Trial 6
	












Use the equation below to calculate the average descent rate:














Your Average Drop Rate of your RE-DESIGN = ____________________________________________


Part 3: Average Distance from Target
Instructions: Use the distance from target data collected in the “Drag Race to Mars Worksheet” and calculate below the average distance for your first design and your re-designed capsules. 




Your Average Distance from target of your FIRST DESIGN = _____________________________________







Your Average Distance from target of your RE-DESIGN = _____________________________________




Part 4: Use your calculations above to answer the following questions:

1. Did your modifications as you re-designed your capsule improve the drop rate?




2. Based on your calculations of average drop rate and average distance from target, which design do you recommend NASA use on a future mission to Mars. 






Step 4: How did NASA land on Mars?
In this step you will see how the Curiosity Rover actually landed on Mars. Then, you will compare and contrast your deign to the NASA design. 

1. Watch the video simulation of the “Mars Curiosity Rover Landing on Mars”

Video:  https://www.youtube.com/watch?v=otNT_Ncnvlg

2. After watching the video, answer the following question. 

· How was your design similar to and different from the Curiosity Rover?







· Is there anything else you would want to change about your design? What would you change and why?
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