




Science Club: Das Boat
Parents:  While it is tempting to cut aluminum foil with scissors, it is very likely to dull the scissors very rapidly. Aluminum foil can easily be cut by tearing it over a square edge – the squarer the better.  You can place the aluminum foil on a table, put a ruler where you want to cut, then pull up the aluminum foil by a corner and tear it.  The rocks are dirty, so washing them (and dumping the dirty water and washed off sand) outside is a very good idea.  Also, make sure the weights (rocks) stay out of any drains.
Objective:  To make a boat that can float the most weight using a 6x12 inch piece of aluminum foil.
Materials:
· Supplied
· These instructions
· Video (https://youtu.be/kt4zfFjeXwo)
· 6x12 inch sheets of aluminum foil (5)
· Rocks (about 1kg)
· On your own
· Sink or dishpan to float the boats
· Water to fill sink or dishpan
· Kitchen scale or measuring cups (optional)
· Extra aluminum foil for more boats (optional)
Instructions:
Why do some things float, and others sink?  We know it has something to do with weight – heavy things tend to sink but light things tend to float, but that is not the whole story.  Boats are very heavy, but they float.  A small nail is not very heavy, but it sinks.
As the story goes, Archimedes, a Greek mathematician, upon entering a public bath, noticed that the water spilled over as he immersed himself. He recognized that his body had displaced a volume of water, which turned out to be equal to the volume of his body. From this start, the Archimedes Principle was developed. Simply stated, Archimedes’ Principle says, “that an object immersed or floating in water is pushed up with a force equal to the weight of the water displaced.”
So back to the boat and the nail.  The boat displaces a lot of water, the nail very little.  Since nails weighs more than the water it displaces, it sinks. The boat weighs less than the water it could displace (and weighs exactly the amount of the water that is displaced), it floats.  (As we add more weight to the boat, it gets heaver, and so must displace more water.  It does this by riding lower in the water.  Of course, when the boat weighs more than the maximum water it can displace, it sinks.)  Density is the weight (or mass) divided by volume.  Things less dense than the fluid they are placed in will float; things denser will sink.  Remember that nail?  It sinks because steel is denser than water.  If we replace water with mercury (a very dense liquid), the nail will float!
Your job is to figure out to use your aluminum foil (one sheet at a time) to carry the most rocks (weight).  To do this, you want to displace as much water as possible.  A rectangle is a simple shape to look at.  If you boat is w wide, and l long, and h high, the volume of a rectangle is v = w x l x h.  What happens if any of these are zero (or very small)?  Anything multiplied by zero is still zero, so we need to make sure the boat has width, length, and height.  If you have had algebra, you could write an equation for this.  If you have had had calculus, you could maximize the volume.  Or, you can try different numbers and see how to get a big volume v.  Or you can just try building boats and see what works.
Does it matter how you load your boat?  Of course!  How well do you think loading all the rocks in one end of the boat works?  The boat sinks when the first point of the edge goes below water (and the water leaks in as a result).  How about dropping the rocks in from a height versus carefully placing them in?
Rules:
· One sheet of aluminum foil per boat
· You may cut the aluminum foil (but do not use scissors!).  
· You may use tape, but all tape must have aluminum foil underneath (you cannot make the boat bigger with tape!).
· Put the boat in the water, then slowly add rocks.  If water starts going into the boat, wait (it will sink).
· The boat must float (cannot touch the bottom).
· When the boat sinks, measure how much rock you put in
· Kitchen scale is best
· Measuring cups work too
· Or just eyeball it.
· Clean up your mess when you are done.
Hint:  You can float a lot of rocks – most of what we give you.  If at first you can only float a small amount, try again.  Ask your friends how they did and share ideas.
Explore Further:  
· Using the same amount of aluminum foil (6 x 12 = 72 square inches), is there another shape that can carry more rocks?  For example, 9 x 8 = 72 square inches, does that work better?
· If you halve the material (36 square inches), does it carry more or less than half the rocks?  Is it better to build one big boat, or many small boats?
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