STEM HANDS-ON CHALLENGE KIT (SHOCK): 	NAME: _______________________________	      OCT 2025

Title:_Eggstronauts  Course: Physical Science   Key Words: Impulse, Force, Air resistance, gravity, KE, GPE, friction, velocity, 

Challenge: Ensure your Eggstronaut makes it to the ground safely.
	Objectives
Apply the Engineering Design cycle to address the challenge
	Materials (per student or team)
Eggs (raw)             Scissors

	Take pictures of your Egg Re-Entry Vehicle (ERV)
	Egg cartons           Tape Measure

	Test your ERV to ensure it meets stated requirements
	Plastic Sheeting    Stop Watch

	Correct/Improve ERV if it does not meet standards
	String         Paper

	Explain to class why you chose your design: what worked & didn’t work
	Straws       Rubber Bands

	Calculate Force on your ERV at impact
	Tape (masking, scotch or duct)

	Calculate Your ERV’s Gravitational Potential energy
	Various Stuffing material


Group Resources Required (Pictures, Movies, Links, AV): 
1) Platform for dropping ERV’s
2) Laptop with Microsoft eXcel to record data
3) Scale (to weigh ERV)
	Procedures

	Step by Step/Parameters
	Questions/Variations

	You will be provided a raw egg 
	Must fit into half a half gallon milk carton

	Using various materials provided, build a harness for your egg so it will survive being dropped (re-entry)
	Try to calculate how long it took your ERV to fall

	Weigh your ERV (with egg)
	Calculate the Force that your ERV hits the ground

	Drop ERV from pre-determined height and calculate GPE and KE.  Determine velocity when it hit the ground
	Calculate Gravitation Potential Energy of your ERV

	Determine if damage occurred
	Did your eggstronaut survive re-entry?

	Make corrections to your design and drop again
	Record your test using your laptop/writing on lab.


SAFETY PRECAUTIONS: Always be careful when using scissors or other sharp or pointy tools.  Do not ingest raw eggs.  
Deliverables:
1) ERV that can hold an egg and be opened to see the condition of egg after drop. 
2) Answers the following questions below:

gravity (g)  = 10 m/s2		Force = mass * gravity		 

 		GPE (top) = KE (bottom)  	KE = ½ mass * velocity2
           
NOTE: We will neglect air resistance (friction) without a parachute!
1. Answer the questions below.
What is the mass (in kilograms (kg)) of your ERV? _______________ HINT: measure in grams & convert to kg
1 kg = 1000 grams

What was the distance dropped (meters)? _________________
How did we measure the height? ___________________________________________________________
______________________________________________________________________________________
What was the acceleration of your ERV?______________________Hint: in free fall, gravity = acceleration
	
What was the net force on impact? _____________________________ Hint: Force = mass * gravity

How much Gravitational Potential Energy did your ERV possess before dropping?    
HINT: GPE = mass * gravity * height above ground
_______________________________________________________________________________________
If we ignore air resistance, how much KE did your ERV have just before it hit the ground? 
HINT: KE = ½ mass * velocity2

Can you calculate the KE with the information that you collected/have?  ______________________________
If YES, how? ____________________________________________________________________________

If NO, why not? __________________________________________________________________________

If I told you that GPE (top) = KE (bottom), do you have enough to calculate velocity when it hit the ground?  
______________________________
Show the math set-up to solve for velocity (speed)
What is the purpose of all of the “stuff” that you put around your egg?  _______________________________
_______________________________________________________________________________________
Why would we want to reduce the Force experienced by the passenger in our re-entry vehicle? ___________
_______________________________________________________________________________________
What systems/features have manufacturers added to CARS to reduce passenger FORCE in a crash?
1) _____________________________________________________________________________________
2) _____________________________________________________________________________________
3) _____________________________________________________________________________________
Name one way we make this challenge more fun/interesting/more difficult? _____________________
_______________________________________________________________________________________
