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[bookmark: _GoBack]			Egg Crash! Designing a Collision Safety Device!
Objectives: Describe a collision in terms of momentum changes and impulse.
Background: When Newton described the relationship between force and inertia, he spoke in terms of two other physics concepts: momentum and impulse. Newton defined momentum as the product of an object’s mass and velocity. Newton defined impulse as the quantity needed to change an object’s momentum. 
To change an object’s momentum either the mass or the velocity or both change. If the mass remains constant, then the velocity changes and acceleration occurs. In his second law, Newton said in order to accelerate (or decelerate) a mass, a force must be applied. The way it’s often expressed is with the equation F=ma. The force “F” is what’s needed to move mass “m” with an acceleration “a”. The greater the force on an object, the greater its acceleration, or the greater its change in velocity, and therefore, the greater its change in momentum. How long the force acts is also important. Apply the brakes briefly to a coasting car and you produce a change in its momentum. Apply the same braking force over an extended period of time and you produce a greater change in the car’s momentum. So to change something’s momentum both force and time are important. The product of force and the time it is applied is called impulse.
 Impulse=force x time interval
The greater the impulse exerted on an object, the greater its change in momentum. The amount of damage in a collision is related to the time during which the force stopped the object. Seat belts and airbags stop occupants with less damage by applying a small force over a large time interval.
Task:
You must create an egg collision safety device or landing pad.
1. Groups may only use the materials provided, do not have to use all materials.
2. Collision Safety Devices must be free-standing. Teams cannot support their devices by holding them or taping them to another structure.
3. Scissors may not be part of the Collision Safety Device
4. Dropping height is measures from the bottom of the egg, at the release point, to the top of the Collision Safety Device.
5. Eggs will be dropped by Ms. Murphy 
6. Eggs will be inspected before and after each drop and must not show cracks
-eggs that survive the initial impact but roll off their device and break are eliminated.
-Teams that break their egg by accident or carelessness are eliminated
9. In order to simulate car collisions with greater momentum the eggs will be dropped from successfully greater heights
10. Devices must be completed within the time limit of 20 minutes.
Materials
Each group						Egg-Crash test
-10 sheets of copier paper				-1 egg per group
-1 meter of masking tape				-12 inch saran wrap
-1 pair of scissors					-5 popsicle sticks
-1 meter of string					-10 straws
Brainstorm: With your group brainstorm the design of your Collision Safety Device, draw a picture below.








B. Describe your design, the reasoning behind your design.
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Comprehension Questions: Complete using complete sentences and a restate.
1. Define momentum impulse, impact force and impact time.



2.Compare the impulses, impact forces, and impact times of the following Race Car #1 (the race car that crashes to a stop by hitting the wall head on) and Race Car #2 (the race car that crashes to a stop by skidding a great distance along the wall)




3. Define Newton’s Second Law of Motion.



4. How does this activity help model Newton’s Second Law of Motion?




5 How did your Collision Safety Device do? Why do you think it performed the way it did? Which group had the best Collision Safety Device, why do you think it ended up being the best?




6. How is the egg safety device related to an airbag?



