Density Float Demonstration

Materials:
Corn Syrup
Milk
Water
Vegetable oil
Rubbing alcohol
Ping-pong ball
Metal bolt
Plastic die (regular game die)
2 x 500ml beakers
5 x 100ml graduated cylinders
scale (electronic if possible)
food coloring

The point:
This demonstration is intended to show students how liquids of different densities behave.  They will learn how to calculate the density of fluids, and will be able to predict which fluids will float on other fluids.  They will then be prepared for the lab, which will present a more realistic situation in the ocean.

Part 1:  Magic floating objects
This demonstration is a dramatic introduction to how liquids of different densities interact.

Before class:
1) In the 500ml beaker, pour 200 ml of corn syrup
2) Add a small amount of yellow food coloring to try to match the color of the vegetable oil.
3) Pour 200 ml of vegetable oil on top

During class:
1) Show the class the bolt, the die and the ping pong ball next to the 500ml beaker of “fluid” (corn syrup and vegetable oil)
2) Tell the class you will put the bolt in the fluid and ask them to make a prediction on if it will sink or float.
3) Place the bolt in the fluid. (It should sink to the bottom of the corn syrup)
4) Tell the class you will place the ping pong ball in and ask them to make a prediction on if it will sink or float.
5) Place the ping-pong ball in the fluid. (It should float on top of the vegetable oil).
6) Show the class the die and ask them to make a prediction on if it will sink or float.
7) Place the die in the liquid.  (It should float between the top of the corn syrup and the bottom of the vegetable oil.)

Discussion:
1) What can we tell about the density of the fluid?
a. It has different densities
b. [bookmark: _GoBack]There is denser fluid on the bottom and less dense fluid on the top
2) What can we tell about the density of the objects?
a. The bolt is more dense then both layers
b. The ping-pong ball is less dense then both layers
c. The die is more dense than the top layer, but less dense than the lower layer.
3) Advanced question:  If the fluid were the ocean, and the die were plankton, why might density of the fluid be important to the plankton (or a fish)?
a. The plankton will sink to the bottom of the layer but float at a certain depth.
b. Plankton are sensitive to light, so the thickness of the top layer determines how much light the plankton will get.
c. If the plankton sink and accumulate at the interface, fish that eat them are likely to graze there.

Part 2:  Density Calculation
This part will allow the students to calculate the density of five different fluids and see how they interact.

During class:
1) Select the first 100 ml graduated cylinder and zero the scale.
2) Pour 100 ml of corn syrup into a 100 ml graduated cylinder.
3) Place the corn syrup in the cylinder on the scale and have the class record the mass.
4) Select the second 100 ml graduated cylinder and zero the scale.
5) Pour 50 ml of milk into a second 100 ml graduated cylinder.  Add three drops of red food coloring, and top off to 100 ml.
6) Place the milk in the cylinder on the scale and have the class record the mass.
7) Select the third 100 ml graduated cylinder and zero the scale.
8) Pour 50 ml of water into a third 100ml graduated cylinder.  Add three drops of green food coloring and top off to 100 ml.
9) Place the water in the cylinder on the scale and have the class record the mass.
10) Select the fourth 100 ml graduated cylinder and zero the scale.
11) Pour 100 ml of vegetable oil into a fourth 100 ml graduated cylinder.
12) Place the vegetable oil in the cylinder on the scale and have the class record the mass.
13) Select the fifth 100 ml graduated cylinder and zero the scale.
14) Pour 50 ml of rubbing alcohol into a fifth 100 ml graduated cylinder.  Add three drops of blue food coloring and top off to 100 ml.
15) Place the rubbing alcohol in the cylinder on the scale and have the class record the mass.
16) Ask the class (in groups of 4-5) to calculate the density of each fluid using the worksheet.
17) Together as a class, make a prediction on which fluids are the most dense (will sink) and which are less dense (will float).
18)  Being careful not to get any on the sides of the beaker, gently pour the contents of each cylinder into the second 500 ml beaker in the following order:  Corn Syrup, Milk, Water, Vegetable Oil, Rubbing Alcohol.

Discussion:
1) Ask the class if their prediction was right.  If not, discuss why.
2) Ask what the maximum density difference was.  In the ocean, this difference is much smaller (usually no more than 30 kg/m^3)
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