Barge Builder

	Purpose
To determine how an object floats.
 

	Materials

	-
	Aluminum foil (10 cm x 10 cm) to make boat 

	-
	Tub of water to float boat

	-
	Pennies (or something to float in boat)

	-
	Food coloring for water

	 
Procedure

	1. 
	Fold the aluminum foil into the shape of a boat (your choice of boat shape)

	2.
	Fill the tub about three-fourths full with water.

	3.
	Set the boat on the surface of the water. Note how much of the boat is above the surface of the water.

	3.
	Count the coins as you place them in the boat one at a time. Make an effort to distribute the coins evenly in the bottom of the box. Continue to add coins until the boat sinks.  The colored water will be easier to see when it starts leaking into the aluminum foil boat.

	 
Sum It Up
Before any coins are added, the boat floats with most of the boat above the water line. With each addition of a coin, the boat sinks lower into the water. When the weight of the boat becomes more than the weight of the water the boat can displace, the boat sinks.
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	Cartesian Diver

Materials: 

2 liter soda bottle and its cap or some other 'squeezable' clear plastic bottle, small container such as a large water glass or bowl, glass medicine dropper (one that sinks in water) [or plastic drinking straws, and a paper clip]. 

	


	


	  
	Procedure 

Take the empty soda bottle and fill it completely with water. Fill the water glass with water and place the medicine dropper in the glass. Get some water inside the dropper by squeezing the rubber bulb while the end is in the water. You want to get the dropper to just barely float upright in the water. Once you've done this, place the dropper in the soda bottle and screw on the cap tightly. Don't allow much air to be between the top of the bottle and the cap. Gently squeeze the bottle. As you squeeze, the diver will dive (sink) to the bottom of the bottle. If you stop squeezing, the diver floats back to the top. 



If you can't find a medicine dropper, you can duplicate the same effect by tying a knot in a section of a plastic drinking straw and securing it with a paper clip.  Like the medicine dropper, just get it to barely float on the surface of the water in the water glass. Now think of some other 'submarines' to make and try... 
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What's going on? 

This experiment demonstrates the property of buoyancy. An object is buoyant in water due to the amount of water it displaces or 'pushes aside'. If the weight of water that is displaced by an object in water exceeds the weight of the object then the object will float. As you apply pressure to the bottle, you apply pressure to the air bubble in the dropper reducing its size. As the bubble's size reduces, the dropper becomes less buoyant and begins to sink. Release the pressure on the bottle and the dropper begins to rise back to the top. 

Fish keep themselves from either sinking or floating to the surface by using muscles to squeeze or relax a small sac (with a small air bubble inside) in their bodies. By squeezing the sac smaller, the fish will sink. By relaxing their muscles, the sac increases in size, displaces more water, and a fish will begin to rise to the surface. Man uses this same principle to control the buoyancy of a submarine. By pumping water in and out of tanks stored in the submarine, a submarine can be made to rise and sink. 

	  
	  

	  
	

	  
	


Things to Remember 
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Cartesian is a term that was named after René Descartes, a French scientist, mathematician, and philosopher. He laid the foundations of analytical geometry, algebra, and other subjects such as buoyancy and pressure. 


Cartesian Diver Explained

The diver is an object in a sealed container of water. Air in the diver makes it buoyant enough to barely float at the water's surface. When the container is squeezed, the pressure affects the least dense material in the container, which is the air inside the diver. The air compresses and reduces in volume, permitting more water to enter the diver. The diver then contains more mass due to the added water, making it heavier.

Archimedes’ principle states that an object—in this case, the diver—displaces an amount of water equal to the weight of the object. Since the diver now weighs more, it displaces a greater amount of water, is less buoyant, and sinks. When the compression of the container is released, the air expands again, forces the excess water out of the diver, its weight will reduce and it becomes more buoyant, and floats again.
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Toward the Front
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Absolutely right! When the driver hits the gas, you're thrown back into your seat. The balloon, on the other hand, moves forward! When the driver hits the brakes, your body lurches forward. And what happens to the balloon? It flies toward the back of the car! Maybe you've noticed this for yourself. Maybe you haven't and you don't believe it. Just watch a helium-filled balloon the next time you have one in your car.

Now here comes the interesting part of this puzzler: the explanation about why this happens.

Here's a hint that you may have already picked up on: The answer has to do with buoyancy (otherwise, this question wouldn't have been included in this Hot Science).

A helium-filled balloon floats because the surrounding air (which is really a fluid) is being pulled down with a greater force. It's as though the air is pushing itself down, trying to get to the ground, and the lighter balloon is in its way. The balloon is, in effect, being pushed upward by the heavier air. (A cork being held underwater wants to rise for the same reason.)

In the car, you're not the only thing that gets pushed back while accelerating. A toy on the seat feels the force, as does the seat itself, as does the fuzzy dice hanging from the rearview mirror. Even the air feels the force -- and moves toward the back of the car because of it. Sure, the balloon also feels the force and, like the air, has the freedom to move back, but the denser air pushes its way past. And with the heavier air crowding the back of the car, there's no place for the balloon to go but forward.
Balloon-in-Car Puzzler
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You're sitting in a car that's not moving. Also in the car is a helium-filled balloon, which is resting up against the car's ceiling somewhere near its middle. The driver hits the gas and the car accelerates forward. You're thrown back into your seat. 

What happens to the balloon? (Before you answer, think about what will make the balloon act the way you think it will.)

· It floats toward the back of the car.
· It floats toward the front of the car.
· It stays put.
