[image: image1.wmf]The Submarine Project

Your Mission:  Design, construct, and demonstrate a submarine device that will float for at least 3 seconds, sink to the bottom and float again.   Alternative option: sink for at least 3 seconds, float to the top, and sink again.  The demonstration tank will be 30 cm deep.

Project Requirements:  

1) Design and construct a submarine device that fulfills the mission described above
2) Keep a log of your design as you work
3) Write a report about your device

4) Present your device to the class

Guidelines:

· Sub must be more than 2 cm long and not longer than 30 cm.

· You will only have 5 minutes to get your sub to complete its mission

· You may not touch (or drop things onto) the sub once it is put in the water.  It must be completely self-operational

· Presentations will be done using a large tank.  All materials must be contained inside the tank, not clinging to the walls or connected to anything outside the tank.

· Chemical reactions are not recommended unless it can be contained inside the submarine and not released into the tank

· The density of the water in the tank must remain unchanged after your sub ran its course.  Things that dissolve in water are not allowed.  Kleenex and paper dissolve and contaminate the tank.  

· Outlawed Design:  You cannot use the example funnel and golf ball design or any design that works in the same manner.  
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Please Note:

You will have little to no class time to work on this project.  You are expected to work on this project for a minimum of three hours outside of class and make a minimum of five log entries.  A full rubric for this project is included so you can decide exactly what grade you would like to receive.

Submarine Report Requirements
· Cover Page - your name, sub name, date, class period, picture (optional)
· Design Log – Every time you work on the submarine, keep a log of the date and time you worked, discussing what you tried, including frustrations and successes.  You need to do this each time you work. 
· Final Materials List - List all materials needed to construct your final design. 
· Vessel Operation – Explain how the submarine works in detail.  How does it change density?  (It should change density twice.)  This explanation should be at least 2-4 paragraphs in length.
· Design Plans – A minimum of 3 drawings or pictures of your sub:  floating, sinking, and then floating again (or visa versa).  Be sure the pictures show changes in your sub.  Label each diagram.  Put each drawing on a separate page.
Creativity and the design process are essential.  If YOU did not design YOUR own sub, rather you copied or used someone else’s idea or let someone else do the project for you – it will be considered plagiarism and you will receive a zero on the project.  
Excellence is the product of careful thought and hard work!  

Due Date:  _______________________

Example Submarine Design Log

Date:  Sunday, October 14th, 2008

Time worked: 3 hours, 12:30 pm – 3:30pm

What I tried:  

First I went around the house and collected a bucket full of various floaters and sinkers.  I collected a golf ball, a funnel, a plastic toy box, an old train, several washers, a bouncy ball, a plastic cup, a balloon, sponge ………….

Next I tossed all of the materials into a full sink of water, separating the objects into 2 piles, floaters and sinkers.  I also noticed that the sponge left junk in the water.  I better throw that out since I can’t contaminate the tank.

I hooked the plastic toy box to the old train, and then put them in the water.  They sank.  Then……………………….

It was frustrating that when I put glue on the train it kept coming off in the water.  It was also frustrating that my fingers got all pruney, and that…………………

I was successful with…………

Date:  Tuesday Oct 16th, 2008

Time worked: 1/2 hours, 5:30 pm – 6:00 pm

What I tried:  

 I decided I need to start with a floater, so I took the……………… and ………………..  This did not work because the floater kept sliding off before the sub touched the bottom.  So I…………..

Write a separate log entry EACH TIME YOU WORK and have your parent/guardian initial to verify that you put in the time!!!
The log paper included in this packet is meant to act as a guide for your log entries.  You may choose to keep a log on your own paper or use the log provided.  It is your choice.

FINAL DESIGN

Final materials list

· Golf ball

· Funnel

· Water

YOU will have more materials than this!!! This project is TOOOOO simple!

Vessel Operation

My submarine initially floats because it is less dense than water.  My sub takes on water, which gives it more mass, which increases the density.  With this extra mass, the submarine is more dense than water, and it sinks.  When the sub is on the bottom of the tank, it tips over and the golf ball rolls out.  This changes the mass again.  With less mass, the sub now has a smaller density, smaller than water so it floats again and rises to the surface.

Remember to attach the three drawings of your submarine (floating, sinking, and floating again (or vise versa).  The drawings should show the changes taking place in your sub.  Be sure to label them.

BE DETAILED AND COMPLETE!  

Helpful Submarine Tips 

Remember that your submarine needs to float for at least 3 seconds, sink to the bottom, then part or all of the sub must return to the surface. 

Alternatively, you could make your sub sink to the bottom for at least 3 seconds, float to the surface, then part or all of the sub sink back to the bottom. 
Making the sub sink:  In order for the sub to sink, the density must increase.  Since density = mass/volume, either the mass must become larger or the volume must become smaller to make the sub sink.  
Increasing the mass:  The easiest way to make your sub gain mass is to make it leak somehow.  By putting holes, slits, cracks, etc. into your sub, you allow water to slowly leak into the main body of your vessel.  If done correctly, the sub will eventually take on enough water to sink. 
Decreasing the volume:  You could make your sub lose volume by having a bag or balloon slowly deflate.  The sub will eventually sink because its volume is too small to displace the amount of water necessary to make it float.  Another way to decrease the volume is to have the sub somehow break into 2 different pieces, one of which is more dense than water.  This more dense piece will sink to the bottom, leaving the less dense piece at the top. 

Making the sub float again:  In order for the sub to float back to the surface, the density must decrease.  This means that either the mass must decrease or the volume must increase.  
Decreasing the mass:  A very common way to make your sub lose mass is to have a heavy piece somehow fall off when the sub hits the bottom.  There are many ways to do this – think of how you could set up a switch or lever that will hit the bottom of the tank and make your sub split into pieces or drop a heavy weight.  
Increasing the Volume:  This is tricky, but really cool when done well.  There are a few chemical reactions that will produce gas.  You can use one of these reactions to inflate a balloon or bag, increasing the volume (therefore decreasing the mass) enough to float your sub back to the surface.  If you decide to design this type of sub, you must be sure that NO CHEMICALS ARE RELEASED INTO THE WATER. 

Other Cool Ideas:  Some people have used motors, different temperature water, other liquids, and many other creative ways to make their sub complete the mission.  Be as creative as you can – try to think of an idea that will amaze your friends, impress your teachers and dazzle your family!  
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Submarine Project Rubric

	
	A
	B
	C
	D
	F

	Time Spent on Project
	Greater than or equal to 180 minutes
	120 to 179 minutes
	60 to 119 minutes
	30 to 59 minutes
	Less than 30 minutes

	Parent Initials on Log Entries
	All log entries are initialed
	All but one log entry is initialed
	All but two log entries are initialed
	Only one or two log entries are initialed
	Log entries are not initialed

	Design Log – Quantity
	At least five entries made
	Four entries made
	Three entries made
	Two entries made
	One or no entries made

	Design Log – Quality
	All log entries show effort and thought; student lists materials tried, what worked/what didn’t work, and has ideas about what to try next time
	Most of the log entries show effort and thought: student lists materials tried, what worked/what didn’t work, and has ideas about what to try next time
	Some of the log entries show effort and thought: student lists materials tried in some of the log entries; student lists what worked/what didn’t work
	Very little of the log entries show effort and thought; student does not list materials tried and/or does not list what worked/what didn’t work
	The log does not show effort or thought; student does not list materials tried; student does not list what worked/what didn’t work

	Cover Page
	Report contains cover page with name, date, sub name, and class period
	Cover page is missing one requirement
	Cover page is missing two requirements
	Cover page is missing three requirements
	No cover page



	
	A
	B
	C
	D
	F

	Design Plans
	3 drawings/pictures of submarine in each of the positions (floating, sinking, floating again); drawings are labeled and show the changes taking place on the sub
	3 drawings/pictures of submarine in each of the positions (floating, sinking, floating again); drawings are not labeled but show the changes taking place on the sub
	3 drawings/pictures of submarine in each of the positions (floating, sinking, floating again); drawings are not labeled and show some of the changes taking place on the sub
	2 or 1 drawings/pictures of submarine in 2 or 1 of the positions (floating, sinking, floating again); drawings are not labeled and don’t show the changes taking place on the sub
	No design plans submitted

	Vessel Operation Explanation
	Student explains how the submarine works in detail, including how it changes density both times; explanation is at least two paragraphs long (min. 8-10 sentences) and contains good spelling, grammar, and punctuation
	Student explains how the submarine works in detail, including how it changes density both times; explanation is at least one paragraph long (5-7 sentences) and contains good spelling, grammar, and punctuation
	Student explains how the submarine works in detail, including how it changes density both times; explanation is at least one paragraph long (5-7 sentences) and contains errors in spelling, grammar, and punctuation
	Sub explains how the sub works, only telling how it changes density one time; explanation is less than one paragraph long (3-4 sentences) and contains errors in spelling, grammar, and punctuation
	Student does not explain how the submarine works, explanation is less than 3 sentences, and contains errors in spelling, grammar, and punctuation

	Final Materials List
	All materials needed to construct your final design are listed and correctly spelled
	All materials needed to construct your final design are listed and a few words are misspelled
	Some of the materials needed to construct your final design are listed and a few words are misspelled
	A few of the materials needed to construct your final design are listed and several words are misspelled
	No materials list is included


	
	A
	B
	C
	D
	F

	The Submarine
	Submarine is between 2 cm and 30 cm in length, is completely self-operational, and does not release materials/substances that contaminate the tank; submarine is also not the outlawed design
	Submarine is either less than 2 cm or greater than 30 cm in length, is completely self-operational, and does not release materials/substances that contaminate the tank; submarine is also not the outlawed design
	Submarine is between 2 cm and 30 cm in length, is not completely self-operational (it needs help to complete its mission), and does not release materials/substances that contaminate the tank; submarine is also not the outlawed design
	Submarine is between 2 cm and 30 cm in length, is not completely self-operational (it needs help to complete its mission), and releases materials/substances that contaminate the tank; submarine is also not the outlawed design
	Submarine is either less than 2 cm or greater than 30 cm, is not completely self-operational (it needs help to complete its mission), and releases materials/substances that contaminate the tank; submarine might also be the outlawed design

	Time to Perform Mission
	Sub takes 5 minutes or less to complete mission; submarine floats for at least 3 seconds, sinks to the bottom, and rises to the top again (or the opposite: sinks for at least 3 seconds, floats to the top, and sinks again)
	Sub takes between 5 and 6 minutes to complete mission; submarine floats for at least 3 seconds, sinks to the bottom, and rises to the top again (or the opposite: sinks for at least 3 seconds, floats to the top, and sinks again)
	Sub takes between 6 and 7 minutes to complete mission; submarine floats for less than 3 seconds, sinks to the bottom, and rises to the op again (or the opposite: sinks for at least 3 seconds, floats to the top, and sinks again)
	Sub takes longer than 7 minutes to complete mission; submarine floats for less than 3 seconds, sinks to the bottom, and rises to the op again (or the opposite: sinks for at least 3 seconds, floats to the top, and sinks again)
	Sub is unable to complete mission

	Report Appearance
	Report is typed or neatly written with no errors
	Report is typed or neatly written with few errors
	Report is typed or neatly written with some errors
	Report is typed or neatly written with many errors
	No report is turned in
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