“The Eggtraordinary Floating Egg!”

Preparation and Materials Required:  Students will be divided into 5 groups of approximately 6 people.  Each individual will have a specific role and participate in the discrepant event.  Each group will be given the materials listed below.

· 1 egg





· 1 tablespoon

· 1-cup cooking oil



· 1-cup white sugar



· 1-cup salt

· 1 clear glass

· Paper towels

· Access to tap water

Safety Considerations:  Students with severe egg allergies can observe rather than participate hands-on.

Fits into Manitoba Middle Years Curriculum

Grade 8, Cluster 3: Fluids

8-3-01:
Use appropriate vocabulary related to their investigations of fluids (fluid, viscosity, flow, density, particle theory of matter, buoyant force, pressure, compressibility, hydraulic, pneumatic)

8-3-08:
Compare fluids of different densities to determine how they alter the buoyant force on an object.

Commentary

· Students observe two eggs in different water solutions.  One egg is floating and one has sunk.  The teacher asks: “Does anybody know why one egg is floating and one egg has sunk?”

· Students will have various responses.

· “Because one egg is boiled!” 

· “Because one egg is heavier than the other one!”

· Students’ get into groups of six and the teacher assigns roles.  “In your groups you need one group leader, one solution mixer, one egg handler, one recorder, one water person, and one measurer.”  

· Students must predict whether the egg will float or sink in the four solutions (salt, sugar, oil, fresh water) and record predictions on a chart.

· Students put egg into 1 cup of freshwater.  Record results.

· Students dissolve 2 tablespoons of salt into 1 cup of freshwater.  The egg is put into the solution.  Record results.

· Students dissolve 4 tablespoons of sugar into 1 cup of freshwater.  The egg is put into the solution.  Record results.

· Students pour 2 tablespoons of oil into 1 cup of freshwater and stir.  The egg is eased into the solution.  Record results. 

· Teacher records the class results on the board.
Explanation

· The students' observations will demonstrate that an egg will float in salt and sugar solutions and sink in the fresh water and oil solution.

· Introduce the concepts of density and buoyant force. 

“Today we are going to look at how buoyancy and density are related and how they affect one another in relation to fluids.”

· Define density and buoyant force.

Density is a physical property of matter.  It is a measure of the relative “heaviness” of an object.  If an object floats on water it less dense than water, if an object sinks it is more dense.  

Buoyant Force is the upward force exerted on an object immersed in a fluid.  If buoyant force is less than the weight of the object itself then the object will be left with a net downward force and will sink.  If the buoyant force is equal or greater than the weight of the object then the object will float.

In the experiment that we just conducted, fresh water was less dense than the egg.  Therefore, the egg sunk.  The buoyant force of the water was not enough to allow the egg to float.  When the salt and sugar particles were mixed into the water the water became more dense than the egg.  It also made the buoyant force of the water greater.  These two factors caused the egg to float in the solution.  When oil was added to the water it floated to the surface.  This is because oil is less dense than water.  

· Student asks, “What if we put an egg into a cup of oil without water?  Would it float or sink?”  We observed that oil is less dense than water and water is less dense then the egg.  Therefore, the egg will sink to the bottom because it is denser than the oil. 
· Another student asks, “What if the solution isn’t stirred?  Will the egg still float?” 

If the solution is not stirred the particles will sink to be bottom, which will not change the density of the water.  Particles that are not mixed into a fluid do not change the density or buoyant force of the liquid.  

Teacher draws a diagram on the board showing the relationship between the density of a solution and buoyant force using particles/oil in the water. 

· “I am now illustrating what the salt/sugar particles in the water look like when dissolved.”  

Demonstration for all students: 

· Teacher brings out a glass of kool-aid and asks students to predict whether the egg will float or sink.  

· Teacher puts egg into the kool-aid and demonstrates that it floats.

· Students explain why it floats using concepts relating to density and buoyant force.

Reference:  Markle, Sandra (1988) Science Mini-Mysteries.  New York, NY: Atheneum

Bloom’s Taxonomy Six Questions for Discussion

1) Knowledge:  

Write down the definition of density.

2) Comprehension:  

Bobby likes swimming.  Why is it easier for him to float in the ocean water then it is for him to float in lake water?

3) Application:  

Demonstrate your understanding of buoyant force with an example that relates to your own life or experience.  

4) Analysis:  

Identify two solutes that will increase the density and buoyant force of water (excluding salt and sugar).

5) Synthesis: 

List four objects that are less dense than water. (Hint: think of objects you take to the beach).

6) Evaluation: 

Tommy built his own water skis out of steel.  Using the concepts of density and buoyant force, determine if his next water-skiing trip will be a success.
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