Prior Knowledge Questions

1. List as many car safety devices as you can and include a short description of each.  This can include devices or features that help you avoid collisions.

2. The main factor in determining how dangerous a crash can be is how much Force you have exerted on you.  Since F=ma, and your mass never changes, then the force can be reduced by reducing your rate of acceleration (deceleration).  Write the equation for acceleration below.

3. When you are in a crash, your final velocity (Vf) will always be ____________?  INCLUDE UNITS!!!
4. Since Vf is constant, what 2 variables can be changed?________ and ________

5. The period of time we are referring to in a crash is when the forces are actually being exerted – in other words, the acceleration (deceleration) occurs only during the fraction of a second time span during the actual collision.  Explain why adding even a small amount of padding or shock absorption can have a large effect on lowering the deceleration.  
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Objectives:
· Analyze the relationship between acceleration and force applied to an object in collisions

· Apply knowledge of acceleration, velocity, and time of collision to a design project

· Use scientific principles to guide and justify design decisions

You and your teammates have been hired by an egg company to design a container that will keep eggs from breaking in transport.  The less materials that are used, the cheaper it will be for your company and the happier your bosses will be (bonus maybe?).  You will be judged on your success based on three things:

· If a test egg can successfully survive a fall when dropped from the top of a ladder.

· The amount of materials used

· Primarily: Your design process and justification for design decisions
For Submission:
1. Each member of the design team must include brainstorming ideas on one or multiple pages, clearly labeled and with the name of team member who created it clearly visible.

2. A final design that includes:

a. Professional sketches of the final design (one of the overall design, and one close up of a specific design feature)
b. Annotations that describe specific design features including materials used

c. Filled out design feature recording sheet with at least 5 design features 
3. An egg drop container from which the egg can be removed and inserted with minimal effort.
Materials:

· 15 flexible straws

· 10  Large popsicle sticks, or 20 small sticks, or some combination 
· .5  meter of duct tape

· 1 sheet of notebook paper

· one egg, medium to large
Hints for Construction

· Remember a large deceleration is what causes the egg to break, just like in a car crash that we described in class.  So you need to focus on reducing the deceleration (negative acceleration).
· The equation for acceleration (deceleration) is:  


· You will want to focus on:

·  Lowering the initial velocity (how fast the container is traveling when it strikes the ground) by slowing its fall.  Final velocity is always 0 m/s. 

· Increasing the amount of time the egg decelerates in (this is the time it takes from when it first strikes the ground to when it comes to a rest), even if it is a small amount, by absorbing some of the shock as it strikes the ground
· Every design decision must be justified by relating it to the 2 variables above, so don’t do something just because it’s “easy” or “looks cool”

· How would you slow its fall using the materials provided?  There are many ways to utilize each material.
· Remember you don’t have to use all of the materials, in fact the less the better for your company.
· All tools are available to you, including band saws and drill presses.
· Design the device so that it lands on the side you want it to land - don’t just expect it to all on its own.

· TEST IT BEFORE THE FINAL TEST!!!  It is simple laziness not to.
Design Feature Sheet
Fill in the design feature and what variable it affects, and your justification in the table.  

	Design Feature
	Variable affected (Vi or t)
	Justification (how your feature changes variable)

	
	
	

	
	
	

	
	
	

	
	
	


Names:________________________________________________________________

Hour:______________________________

Egg Drop Lab Questions – complete sentences only

1. What about your design made it successful/unsuccessful? List examples and Be Specific and list several things!  Drawings are helpful
2. If given another chance what, specifically, would you change in your design? Be Specific and list several things! Drawings are helpful
