Clairvoyant Ketchup
Materials Required:
· Ketchup packets from a restaurant
· Plastic soda or water bottle (1-liter size is preferable)
· Soda or water bottle cap
· Water
Safety Considerations:  Tell students that they are not to taste the ketchup, or open the ketchup packets.  Students should immediately wipe up any water that may accidentally spill onto the floor, as this could become a safety hazard.
Fits into the 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)


8-3-05:  Plan and conduct experiments to determine factors that affect flow within 

  a given system.
Commentary:

· Students observe a ketchup packet floating in a clear plastic bottle filled with water.  The teacher then announces to the class, “I will now show you that this ketchup packet is magical and will respond to my commands.”  The class should be intrigued and sceptical of the claim.
· Students will then observe the teacher telling the ketchup packet to rise, fall, or stay suspended in the water; the ketchup packet will respond to every command.
· Ask the class, “How did I make this happen?”  The students should be unconvinced that you really are magical.  They may question the validity of the test. 
· To show the students that you are truly magical, have a volunteer come forward and attempt to make the ketchup packet move.  Unless the student has had previously seen the experiment, the ketchup packet should simply float on the surface.
· Ask the students if they have any ideas why this happened.  Students may come up with various theories.  Once the students have been given a couple minutes to brainstorm ideas, move on to the explanation portion of the class.
Explanation:

· The students observations will demonstrate that a ketchup packet can rise, sink, or stay still in a bottle of water.  This should lead them to question how this occurs.
· Introduce the concepts of density and buoyant force.  “Today we are going to investigate how buoyancy and density affected the ketchup packet.”
· Define density and buoyant force.  Write the definitions on the board so that students can copy them.

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 it will sink.  If the object floats, it floats enough 
that the buoyant force exactly balances its weight. 
Density is a physical property of matter.  It is a measure of the relative “heaviness” of an object.  If the object floats on water it is less dense than water, if an object sinks it is more dense than water.  The mathematical equation for density is: density = mass divided by volume. 
· Students should then question how the density of the ketchup packet changed     while in the bottle.  If they do not raise the question, you should.  
· Here is the explanation for the event: The ketchup floats because there is an air bubble trapped inside of the packet when it is sealed at the factory.  When the bottle is squeezed the water pushes against the packet compressing the air inside.  This increases the density of the packet, which makes it sink.  When you do not squeeze the bottle, the air inside the packet expands which decreases the density of the packet and makes it float to the top.

· After the explanation students should realize that the buoyant force of the water and the changing density of the ketchup packet combine to create this discrepant event.

· From this knowledge about the nature of how buoyancy and density works, students can then discuss and analyze how other seemingly discrepant events work, such as submarines moving upwards and downwards in water or how fish move up and down without moving their fins.
Reference: Spangler, Steve. “Sinking Ketchup”. Steve Spangler Science. (2007)
                          www.stevespanglerscience.com/experiment/00000090
Blooms Taxonomy: 5 Questions

1) Comprehension:



Tommy loves to swim, but one day something happened in the pool that puzzled him.  Usually Tommy floats on the surface without any effort, but on this particular day Tommy exhaled all of the air in his lungs and began to sink.  Tommy believes that he sunk because he ate a pizza before he went swimming.  Can you explain to Tommy why he sunk?

2) Synthesis:


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



Can you explain how a submarine can float and sink? (Hint: think about the floating ketchup packet).  Once you have inferred an answer look it up online at http://www.yesmag.com/how_work/submarine.html
4) Application:


Many fish have something called an air bladder.  The bladder enables fish to maintain a certain position in the water, and to move the fish up and down.  Using your understanding of buoyancy and density, how do you think that the air bladder works?
5) Evaluation:



Tommy went swimming again, this time in the ocean.  He found it much easier to float and attributed this to his new pizza-free diet.  Can you explain to Tommy the real reason that he is able to float more easily in the ocean than his local pool? 
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