DESCENT MODULE 

Time: Two class periods. 

Purpose: Students will apply their knowledge of the concepts of drag and shock absorption to a simple version of their ultimate problem. 

Materials: scale, rulers, eggs, scissors for each team plus construction materials 
some suggestions include: small plastic bags, newspaper, popcorn, tissue, bubble wrap, 
tape, cardboard, straws, rubber bands, and balloons 


Presenting the Activity:   
From http://quest.arc.nasa.gov/mars/teachers/tg/program3/3.1.html 
Pathfinder will enter the upper atmosphere of Mars at 7.6 kilometers per second at a 14.2 degree angle (90 degrees would be straight down). It will meet its peak atmospheric shock, encountering forces 25 times Earth's gravity, at 32 kilometers above the surface. At 10 kilometers above the ground, a parachute will deploy at nearly twice the speed of sound (400 meters per second). Rockets inside the backshell will fire to further slow the lander's descent. Shortly before landing, a set of airbags will inflate to cushion the impact. After a few seconds, the tether attaching the lander to the backshell and parachute will be severed, and, with 90 percent of the fuel expended, the rockets will carry the shell and other debris away from the landing area. Then, protected (hopefully) by its airbags, Pathfinder will bounce on the Martian surface, perhaps as high as a ten-story building, before finally coming to rest after its 8-month journey.

Have students simulate the Pathfinder problem by making a small egg drop in class.

One natural constraint of project designs is the cost. This activity requires that students budget for their materials. Each item in the materials list has a cost. Students “ purchase” what they need for their design. 

After students have procured their construction materials, they have 30 minutes to complete the construction of their descent module. Students should sketch and describe their design. Once the time is up, have the students calculate their design cost and discuss the reasons for their designs choices. 

To test the designs, a suitable place for the egg drop must be arranged. Outdoor bleachers are ideal for convenience. Since the packages are small and built quickly, even the top of the stairs or from the top of a desk can be a challenge. 
After each descent module is dropped, open it and check the status of the egg. Discuss the design differences and results. Allow time for students to take notes on the results.  

Recognition should go to those whose eggs do not break. Awards can go to successful designs in the smallest, lightest and least expensive, design creativity and design simplicity design categories. 


Discussion Questions: 
1. What strategies were used to increase drag? 
2. What strategies were used for absorbing the shock? 
3. Did any of the results surprise you? How can you extend these ideas for the packaged egg drop? 
4. What other materials and strategies could you use? 

Activity Variation A: 
To test different designs with the same material before class, prepare the exact same materials for each group suggested materials: cardboard, masking tape, newspaper, styrofoam cups, balloons and raw egg in small plastic bag.  Give them 20 minutes to complete their design.  Test them the same day.


Activity Variation B 
Have students order their materials in advance, within a budget using the descent module order form.
Activity Variation C 
Have students budgets assigned randomly by choosing a slip of paper that has their budget amount listed. 

Activity Variation D 
Prepare different sets of materials for students, varying kinds and amounts of   material. 
Decent Module Extension

In the design cycle we want to stress to our students the importance of designing and then redesigning using the information from the first test.  One way to do this is to first do this activity once with egg and then a second time with light bulbs, yes light bulbs!  With the knowledge they learn from the first time they should be able to build a package that will protect a light bulb from a 10 ft drop.  You can also make the project harder by changing the materials list.  Light bulbs can be purchased cheaply at dollar stores or IKEA or, just start saving your old spent bulbs now.  
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1 styrofoam cup

2 small plastic bags

3 sheets of newspaper

1 C popcorn

12 tissues

1 10 inch square of bubble wrap
1 small roll of masking tape

2 10 inch squares of corrugated cardboard
6 straws

12 rubber bands

3 small balloons

&NW\OUISOOD—'D—UI\]




	Description 
	number 
	unit cost 
	total cost 

	example: Styrofoam cup 
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Assessment Strategies 
1. The dropping of the descent module is the basic assessment of this activity. 

2. Students identify why they choose their particular design. This can be done in  discussion or in writing. 
3. Students determine which adjustments would be needed to improve the designs that failed to keep the egg from cracking. 

