NAME: ______________________________
Why do some things float and others sink?
Complete the following after viewing the demonstration:

1. Describe in detail your observations of the demonstration. What did you witness?

What items (variables) were the same in your observation? Different? What do you not know?  How did the ice float???? Did it sink slightly into the fluid or float completely on the surface???
I observed…………….

FA:  Thinking questions to be answered in your journals:
· What happened to the fluid level when the ice was added? Why?
· Did the amount of fluid change when the ice was added to the fluid? Explain your reasoning.

· Imagine the beaker was completely full of liquid and a cube of ice was then added.  Describe what would happen.

2. Using arrows to show direction with length to show relative size, draw and label the forces acting on the ice cube: The forces can be labeled as ICE and FLUID
a. (as it floats) 




b. (as it is sinking)
FA:  Thinking questions to be answered in your journals:
· What is another name for the force called Ice?
· What is another name for the force called Fluid?

3. Using the force diagrams for reference, explain the possible reasons that the ice did not float in the second beaker?

Brainstorm with your lab partners and/or perform research for answers to why things float and sink, buoyancy, and/or Archimedes Principle.  See attachment.  After performing the research, you may revise your possible reasons in number 3.
Together, you and your lab partners will develop a plan to accurately and precisely collect the data needed to support your reasoning.
FA:  Thinking questions to be answered in your journals:
· What does it mean to measure accurately?
· What does it mean to measure precisely?
4. Identify the evidence you need to collect to support your reasoning for your answers to question 3.  Explain how this evidence would support your reasoning.

5. List all of the measurements you must make. Describe how you will make them, the units of each measurement, and the tools you will need to make each measurement.

6. Explain how you will display and use the collected data to provide evidence in support of your reasoning.  Displaying data in the form of an organized data table or chart is beneficial when sharing with other researchers. Explanations can include mathematical and statistical procedures such as averages, means, equations, etc.  If you plan to use an equation show it here, explain what it is and how it supports your reasoning!!!
7. Follow your plan to collect the needed data.
Archimedes' Principle

The buoyant force on a submerged object is equal to the weight of the fluid displaced. This principle is useful for determining the volume and therefore the density of an irregularly shaped object by measuring its mass in air and its effective mass when submerged in water (density = 1 gram per cubic centimeter). This effective mass under water will be its actual mass minus the mass of the fluid displaced. The difference between the real and effective mass therefore gives the mass of water displaced and allows the calculation of the volume of the irregularly shaped object (like the king's crown in the Archimedes story). The mass divided by the volume thus determined gives a measure of the average density of the object. Archimedes found that the density of the king's supposedly gold crown was actually much less than the density of gold -- implying that it was either hollow or filled with a less dense substance. 

Examination of the nature of buoyancy shows that the buoyant force on a volume of water and a submerged object of the same volume is the same. Since it exactly supports the volume of water, it follows that the buoyant force on any submerged object is equal to the weight of the water displaced. This is the essence of Archimedes principle.

Application to determining density
The Buoyant Force

I want you to try a little experiment. Find a swimming pool and jump on in. While you're underwater, take note of how easy it is to lift the entire weight of your body. You can do somersaults, flips, and jump really high! Now, try all of those things out of the water. It's a lot harder to lift yourself like that on land, right?

This is because of something you experience in the water called the buoyant force, which is the upward force of a fluid. Buoyancy is an easy concept to understand if you know a little about pressure in a fluid. In a fluid (either a gas or a liquid), pressure increases with depth. So when an object is submerged in water, meaning that it is completely in that fluid, the pressure on the bottom of the object is greater than on the top. This creates a net upward force on the object, so the object is buoyed upward against gravity.

When you jumped in the pool, the pressure against your feet was greater than on your head because your feet were deeper in the water. Therefore, the buoyant force acted upward, pushing you upward and making it easier to lift yourself in the water.

Archimedes' Principle

Think that's cool? It gets even better! Not only does the buoyant force create an upward lift on an object in a fluid, but it's also equal to the weight of the fluid displaced by that object. This was discovered by Archimedes back in the 3rd century B.C., so we call this Archimedes' Principle. Again, it's important to remember that we're talking about fluids, so both liquids and gases, like water and air.

Imagine that you have a full glass of water sitting on the counter. It's so full that if you put anything else into it, the water will spill over the top of the glass and on to the counter. If you were to collect the water that spills out, you would find that this is the same volume as that of the object you put into the glass.

This is what we mean by displacing the fluid, and it's a simple way to measure the volume of an irregularly shaped object since we can easily measure the fluid it pushes out of the way. And remember, the buoyant force is equal to the weight of this displaced fluid, NOT the weight of the object itself.

This means that if the weight of the submerged object itself is equal to the buoyant force (the weight of the displaced fluid), then the object will neither sink nor float. But if the weight of the object is greater than the buoyant force (the weight of the displaced fluid), then the object will sink. And, if the weight of the object is less than the buoyant force (still the weight of the displaced fluid!) then it will rise to the surface and float.

Fish don't float or sink because their weight is equal to the buoyant force. But a heavy boulder sinks to the bottom of a lake because its weight is more than that of the fluid it displaces. And a piece of wood floats on the surface because its weight is much less than that of the fluid it displaces.

Calculating Archimedes' Principle

Archimedes' principle describes the relationship between the buoyant force and the volume of the displaced fluid, but also the density of the displaced fluid.

We can write this principle in equation form as:

FB = df Vf g
where FB is the buoyant force, df is the density of the displaced fluid, Vf is the volume of the displaced fluid, and g is the acceleration due to gravity, 9.8 m/s2. It's very important to remember that the density and volume in this equation refer to the displaced fluid, NOT the object submerged in it.

This equation is helpful because you can use it to determine the buoyant force on an object. For example, say you submerge an object in water and find that the object displaces 1.0 liter of water. Water has a density of 1.0 kg/L, so now we have everything we need to determine the buoyant force acting on the submerged object because we have the volume and density of the displaced fluid. Consequently, we also have the volume of the object because this is the same volume as that of the displaced fluid!

To calculate the buoyant force, simply plug in the numbers. Now our equation reads: FB = 1.0 kg/L * 1.0 L * 9.8 m/s2. Once we do the math, we find that the buoyant force equals 9.8 kg-m/s2, which is the same as 9.8 Newtons.

If the weight of the object is more than 9.8 N, then the object will sink. If it is less than 9.8 N the object will float. But if the weight of the object is exactly 9.8N, then the object will neither sink nor float because its weight is the same as the buoyant force.
What is Density?

Key Concepts

· Density is a characteristic property of a substance.

· The density of a substance is the relationship between the mass of the substance and how much space it takes up (volume).

· The mass of atoms, their size, and how they are arranged determine the density of a substance.

· Density equals the mass of the substance divided by its volume; d = m/v.

· Objects with the same volume but different mass have different densities.
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