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Floating Golf Ball
Materials:

· 3 large glass beakers ( 600  mL)
· 2 smaller glass ( 250 mL) beakers that fit into the larger beakers

· Water

· Vegetable oil

· 3 golf balls

Safety considerations:
Be sure to handle glass with care in the lab.
Curriculum connections:

This discrepant event could be useful in teaching Topic 2.2: Particle and Wave Models of Light in Grade 11 Physics, while addressing the following Specific Learning Outcomes:

S3P-2-07( Summarize the early evidence for Newton’s particle model of light.

S3P-2-08( Experiment to show the particle model of light predicts that the velocity of light in a refractive medium is greater than the velocity of light in an incident medium (vr > vi).

It also could be used when teaching Cluster 2: Optics in Grade 8 Science, addressing the following SLOs:

8-2-10( Conduct experiments to compare the refraction of light through substances of different densities.
8-2-11( Explain how reflection and refraction produce natural phenomena.
How to Present the Activity:
Before the class:
1. Fill 2 of the 600 mL beakers with oil and fill the 3rd 600 mL beaker with water.

2. Place 1 of the 250 mL beakers into 1 of the 600 mL beakers with oil and place the other 250 mL beaker into the 600 mL beaker containing water.

3. Place the beakers filled with oil on a table and hide the beaker containing water.

In class:
4. Tell the students that you have two beakers filled with oil.

5. Drop a golf ball into the beaker containing the oil that does not contain the smaller beaker within it!  (The ball should sink.)

6. Drop another golf ball into the second beaker containing oil that contains a small beaker inside.  (The ball should fall onto the smaller beaker which gives it the appearance that it is floating!)

7. Ask the students to brainstorm reasons why the golf ball is “floating” in one beaker of oil and not the other.
8. Before giving the intelligible explanation present the beaker full of water, which also contains a smaller beaker, and drop the golf ball into the beaker so that it lands on the smaller beaker.

9. Now have the students brainstorm a second time to see if they can explain the “floating golf ball”.

Theoretical Background:


Refraction takes place when the direction of light is changed as it travels from one substance to another. The change in direction occurs because light travels at different speeds when it goes through different mediums, due to a difference in densities. Meaning, that the ray of light going into a different material will be deviated (bent) from the incident direction of light. This bending of light will make the boundary between the different substances visible.


The index of refraction (N) of a medium is the measurement of how much light has slowed down after entering a medium. N= c/ v   where c = the speed of light in a vacuum, v = speed of light in the material. The degree of bending depends on the n-values of the medium the light is traveling through. The greater the difference between n-values means bending will be greater.

The n-values of water, glass and oil are as follows: nwater = 1.33 nglass = 1.52 and noil = 1.53. Comparing nwater = 1.33 and nglass = 1.52 one can see that the index of refraction of the two materials are different. Meaning light is bent at the surface because the light is refracted, makes the separation of materials visible. In contrast, nglass = 1.52 and noil = 1.53 have almost the same number, so light traveling through the glass and oil is barely refracted, making the separation of materials not visible.

Below is a figure borrowed used to show the incident ray is bent toward the normal due to different index of refraction of the two materials.
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http://www.scienceinabag.com/lesson.html
Why is this event discrepant?


This event will create disequilibrium for the students since they are not accustomed to seeing “floating golf balls”.  Once the first ball is dropped and they see it sink, they will automatically assume that the second ball will sink as well.  Once they see it float, they will become curious and immediately begin to try and come up with reasons to explain this phenomenon. 
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