Walking on Sunshine

Teaching Science in the Middle Years
Materials:

Light platform

· ¾" plywood, cut in an equilateral triangle (at least 20" each side)

· 3 electrical boxes

· 3 light receptacles

· 2' coated wire

· Extension cord

· 3 light bulbs (typical 60 watt variety)

Electrical boxes are mounted at each corner of the plywood base, at approximately the same position from the corner. Receptacles are mounted onto the boxes and wired to each other (see above diagram.) Finally, an extension cord is wired to the circuit, so when it is plugged in all three bulbs light.

Floor covering

Footstool, about the same height as the light platform (optional)

Safety considerations:

Proper wiring techniques should be observed, including grounding all connections. I sought the advice of an expert electrician before proceeding with the construction of the platform.

The floor under the platform should be covered with a piece of cloth. If the light bulbs do break, the glass can then be easily cleaned up. This covering should also be heat resistant, so it does not catch fire or melt while the light bulbs are on. (A plastic garbage bag, for example, is not the best floor covering for this purpose.)

Manitoba Middle Years Curriculum:

Grade 7 Science, Cluster 3 – Forces and Structures

SLO

7-3-09 Describe and demonstrate methods to increase the strength of materials Example: alteration of the shape of components

Presentation:

Students would first be asked about the potential for a glass object to withstand force, and shown a package of light bulbs. 

Q: What would happen if force were exerted on a light bulb? The teacher could then break a light bulb with a heavy object to show its fragility. (Place a protective covering around the light bulb, to catch any broken pieces.)

Q: Could you stand on a light bulb?

The teacher then would take three light bulbs from the package and screw them into the bottom of the light table. The light table would then be plugged in to show students that the light bulbs being used are “real”. The light table is then placed on the floor, light bulb side down, with a protective sheet underneath it. The teacher then places one foot in the centre of the platform and slowly balances on it (this is where the footstool comes in handy.) Students could then have a chance to also try the light platform, and a discussion would follow on how this is possible. 

Q: How was the force on the light platform different from that of the one used to break the first light bulb?

Q: Why is the light platform made with three light bulbs?

Q: Could you stand on any glass object? 

Q: What is unique about a light bulb?

Hopefully this would lead to the reason behind the strength of the light bulb, its shape. Light bulbs are designed in a special shape called a catenary.  A catenary is the shape a string makes if you held both ends and let it sag in the middle (this can also be demonstrated to the class). This particular shape can withstand more force than other round shapes.

Though the term catenary is not in the list of required vocabulary for Grade Seven, this concept could lead to a further discussion of shape and its relationship to strength in general.

Concluding questions:

Name the shape that gives the light bulb its strength.


Can you think of any other objects that have the same shape?

Could you use spherical light bulbs (globes) in this experiment?

Is there any way you could stand on one light bulb?

Can you think of other objects that depend on their shape for strength?

References

University of Virginia presents this and similar demonstrations to school groups around Charlottesville. They call their show “Phun Physics”. You can find this demonstration, 

“Standing on Light Bulbs” at http://phun.physics.virginia.edu/demos/light_bulbs.html
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