

[bookmark: _Toc46906082]Supporting Science Investigation 1: Egg Drop Challenge
ConceptFigure 20. A mechanical engineering technician retrieves a drop vehicle after its 432-foot free fall in the Zero Gravity Research Facility, one of two drop towers at Glenn Research Center. (NASA)

In this activity, you will discover how to protect a falling object using readily available classroom materials. 

Your team will create a package to contain and successfully land a raw egg, unbroken, from a fall to the ground. 

Think about how velocity and acceleration from falling objects relate to force on landing.
Materials
For each pair of students:

1 egg, uncooked
Small zip-top plastic bag
Packing material (gelatin, popcorn, foam, bubble wrap, etc.) 
Masking tape 
Meter stick or yardstick 
Stopwatch
Procedure
1. Work with your partner to design a prototype of your container and the materials you will use.
1. Select one type of packing material for your container.
1. Put the egg into a zip-top bag and seal the bag, removing as much air as possible.
1. Using the selected packing material, wrap the egg to protect it during its fall.
1. Once your team has contained and sealed the egg, hold the meter stick vertically and drop the egg from a height of 30 cm. 
1. One team member will time how long it takes for the egg to fall. Report findings on the Data Collection Sheet in the Student Team Challenge Journal.
1. Repeat the drop at additional 10-cm increments (40 cm, 50 cm, etc.) until the egg breaks.
1. Record all times on the Data Collection Sheet and calculate the speed using the formula Speed = Distance/Time.
1. Next, answer the questions on the Data Collection Sheet.
1. [bookmark: _GoBack]Report findings to the whole group. Review the results from each packing material to determine the best- and worst-performing materials and discuss the reasons why they performed as they did.

Data Collection Sheet
Use the chart below to record the results of each egg drop. To calculate the speed of the egg, use the formula Speed = Distance/Time.
	Drop Height
	Time,
sec
	Speed,
m/s2
	Did it break?
	Observations

	30 cm
	
	
	
	

	40 cm
	
	
	
	

	50 cm
	
	
	
	

	60 cm
	
	
	
	

	70 cm
	
	
	
	

	80 cm
	
	
	
	

	90 cm
	
	
	
	

	100 cm
	
	
	
	

	_____cm
	
	
	
	

	_____cm
	
	
	
	

	_____cm
	
	
	
	

	_____cm
	
	
	
	

	_____cm
	
	
	
	

	_____cm
	
	
	
	


Type of packing material used: Click or tap here to enter text.
Using the graph paper provided, create a graph of the speed of the egg for each drop.


	Drop height, cm


Describe the graph you plotted. What happened to the speed of the egg as the drop height increased? Discuss the findings in your answer.
Click or tap here to enter text.
At what height and speed did the egg finally break? 

 Click or tap here to enter text.

How do you think you could have prevented the egg from breaking at this speed? Be as specific as possible and think about what you would do differently. Discuss all future possibilities in your answer.
Click or tap here to enter text.






Discussion Questions
The Egg Drop Challenge activity showed that an object gains energy (speed) as it falls due to gravity pulling downward on the object. In order to prevent the egg from being damaged on landing, we had to protect it using energy-absorbing materials.

1. If your team designed a new iteration of the container, how would you apply what you learned in this investigation to your design?
Click or tap here to enter text.

1. We know that gravity is less on Mars than on Earth. How do you think your container would hold up if your team performed this investigation on Mars?
Click or tap here to enter text.

[bookmark: _Toc46906083]Supporting Science Investigation 2: Wall Smashers 
ConceptFigure 21. This investigation shows the effect of drag on a moving object by controlling the speed of a ball hitting a wall.

The key to stopping an object safely is to disperse its energy. For example, if a ball was released on a ramp and hit a wall at the bottom of the ramp, the speed of the ball would drop to zero almost instantly. In terms of energy, this means that the energy of the ball would transfer to the wall quickly, causing damage to both the wall and the ball. 

In contrast, if the ball was slowed down on the ramp prior to hitting the wall so that it was barely moving by the point of impact, the energy would have been slowly released by the ball before it hit the wall. This would result in a safe bump against the wall, and no damage would occur.

The goal of this investigation is to create friction where the ball meets the tube so that the ball will roll down the ramp and slow to a complete stop just as it touches the wall. 
Materials
For each team of two students:

Ball, approximately 5 cm in width (e.g., a racquetball)
Toy bricks, building blocks, logs, or other interconnecting blocks to create a wall (e.g., Lincoln Logs or Lego pieces)
Stopwatch
Mailing tube section, 55 cm long and 8 cm wide (large enough for the ball to roll through)
Friction material such as cloth, sandpaper, wax paper, or bubble wrap
Stack of books 5 cm high (to rest one end of the tube on)
Straws, small pom-poms, string, or yarn
Scissors
Masking tape
Ruler
Procedure
1. Place one end of the mailing tube on the stack of books to create a ramp the ball can roll down. Secure using tape as needed.
1. Using the toy bricks, build a wall 55 cm from the lower end of the tube. Use tape to mark the location for the wall to be rebuilt as necessary.
1. Place the ball at the top of the ramp and allow it to roll down the tube. Make an observation. Record the control time on the Data Collection Sheet.
1. Use different materials to create friction to slow the ball as it rolls down the ramp. Materials can be placed inside the tube and also on the surface between the end of the tube and the wall.
1. Record the materials and the time on the Data Collection Sheet for each iteration.
1. Continue trying various combinations and amounts of friction materials in order to achieve the stated goal of the ball slowing to a stop just as it touches the wall.
1. Complete the remaining questions on the Data Collection Sheet.


Data Collection Sheet
Complete the table below using the results from your experiments.

	Iteration (Attempt) Number
	Time to Wall,
sec
	Observations, Friction Material Used, Placement of Materials

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	




What type of friction material did you use? How do you think it affected the speed of the ball?
Use your data to answer this question.
Click or tap here to enter text.





Discussion Questions
The Wall Smashers activity used a ball traveling down a ramp to simulate an object entering the atmosphere from space, with the wall simulating the surface of the planet.

1. When an object reenters the atmosphere, it is not on a ramp, so how could you use friction material to help slow down the object?
Click or tap here to enter text.

2. Why was it important to find just the right mix of friction materials in order to make the ball “just” touch the wall? 
Click or tap here to enter text.

3. How might you apply what you learned in this investigation to your design?
Click or tap here to enter text.
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