MATERIALS:


Students will decide on the materials they will use.  


(Possible insulating/stuffing materials: foam, shredded paper, tissue, bubble wrap)

CONTAINER SPECIFICATIONS:

A. The container should be as light as possible (less than 100 g without the egg).

B. The container should be the smallest possible container (including folded wings or parachutes). Size should fit a 6” by 6” by 6” box.

C. The vehicle must be designed to allow raw eggs to be EASILY inserted and removed from the container.  The term “easily” means it can be opened with ease and does not require an instrument to open the container.

D. The vehicle must be reusable.

E. The total weight of the vehicle includes the weight of the parachute if the design calls for one.

Testing the Model:


Dimensions of the container:  


__________________


Mass of the container without the egg:  
__________________


Can the egg be easily inserted? (check one)  

Yes
No

Is the vehicle reusable? (check one)


Yes
No

Did the egg survive after the fall? (check one)

Yes
No

Test at least two designs and pick the design that you think will best fit for the assigned specifications. Review the graph of the free fall of each design.  Use an egg dummy (BOILED EGG) for this process so that you can accurately model the fall of the raw egg.  Sketch your graphs below.



Distance (m)






Time (s)

Analyze the graphs collected using the CBR as you drop your container from 12 feet. Based on your analysis, use the design that can best hold the egg safely.
Steps in using the TI-83 and CBR
-Connect your CBR to TI-83 calculator.

-Turn the calculator on.

-Clear screen.

-Press APPS.
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-Choose CBL/CBR. 
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-Press any key.
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-Choose RANGER.
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· Press enter.
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· Press 1: SETUP/SAMPLE
· See if the arrow/triangle is on realtime.

· Press enter and check if realtime is NO.

· See if the arrow/triangle is on time (s).

· Press enter till ??.

· Input 2, press ENTER.

· If you want to change display, press down arrow till you get to display.

· Choose DIST, VEL, or ACCEL by pressing enter key.

· Choose how you want to start your CBR from gathering data. 

· Go to “begin on” and choose between [ENTER], [TRIGGER], [DELAY] by pressing the enter key.

· If you want to smooth out your graph, go to “smoothing”.

· Choose between NONE, LIGHT, MEDIUM, HEAVY by pressing enter key.

· If you want to change the units, press down arrow (() till you get to units.

· Choose between FEET OR METERS by pressing the enter key.

· Go to Start Now (next to main menu). press enter key.

· Pressing enter will take you to the screen

· POINT CBR AT TARGET.

· IF DESIRED, DETACH CBR

· [ENTER]

You may work with the CBR detached or attached to the calculator.

Press the trigger to begin gathering data.

Reattach CBR after gathering data.

Press ENTER.

You will see the prompt “transferring”. Wait until the graph appears.

· After the graph appears, press ENTER.

· The prompt “PLOT MENU” appears.

· Choose what graph you want to be displayed.

· If you want to do another sampling, press 5 “REPEAT SAMPLE”.

· If you want to change settings, press 6 “Main Menu”.

When presenting your design, you will place the raw egg inside the container and drop it from 3.5 m. 
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Figure 2.  Setup for egg drop activity:  CBR/Motion detector should be positioned facing the container to be dropped. (Illustration taken from Physics with Calculators)

DATA AND RESULTS

The containers or vehicles will be inspected to ensure its compliance with rules. The bottom of the egg vehicle should at least be 12’ from the floor when being dropped. A CBR connected to a TI-83 Calculator and will be used to measure the time and distance traveled by the container or vehicle.


Final Dimensions of the container:  

__________________


Final Mass of the container (w/o the egg):  
__________________


Can the egg be easily inserted? (check one)  

Yes
No

Is the vehicle reusable? (check one)


Yes
No

Sketch the graph of the fall below.  Calculate the average velocity and acceleration.


Distance (m)






Time (s)
Find the acceleration and velocity of the vehicle during drop.





Drop 1


Drop 2


Average 


Average velocity:   __________ m/s
     _________ m/s
        _________ m/s


Acceleration: 
        _________ m/s2               _________ m/s2                _________ m/s2
RUBRIC FOR SCORING

	criteria
	5
	4
	2
	1
	Score

	appearance
	Neat and creatively designed
	Neat and simple
	Weak design; use too much materials
	Needs improvement in appearance
	

	Functionality/

reusability
	Container can be reused and can easily be opened and closed.
	Container is somewhat easy to use.
	Container is somewhat difficult to use.  
	Container is difficult to use; breaks easily
	

	size
	Container is smallest and lightest 
	Container is slightly heavy or bulky
	Container is heavy but light
	Container is heavy and bulky
	

	Velocity during drop
	Lowest average velocity
	Second to third lowest average velocity
	Fourth to 5th average velocity
	Highest average velocity
	

	Cargo safety
	Egg did not break
	Egg fell out of the container but did not break or cracked
	Egg cracked
	Egg did break
	

	Report
	Thorough and excellent report
	Good report. Contains all required information.
	Poor but complete report
	Poor and incomplete report
	

	
	
	
	
	TOTAL
	


CBR








