Toothpick Towers

Quarter 2 Physics Project

Purpose: 
To design and build the most efficient free standing structure (tower) to fit over an opening in a testing platform. “Efficiency” will be measured as a ratio between the mass of the load supported and the tower's mass. 
Targets:

The objective of this project is to expose students to concepts of equilibrium/stability, forces (tension and compression), center of gravity, and Newton's Third Law of Motion. 

Specifics:

· Provide a detailed drawing OR photograph of your tower.

· The structure should be constructed ONLY from flat (not square or round) wooden toothpicks and glue. Glue may only be applied where toothpicks touch – no coating the toothpicks with glue or paint.

· Maximum mass of tower cannot exceed 200 g.

· The minimum dimensions of the tower must be the following:

· Height = 25 cm

· Base Span = The tower must stand over a 15 cm by 15 cm square hole in the testing platform. 

· The tower must support a wooden test block that is 5 cm by 5 cm at the top of the tower. 

Testing procedure:









1. Find the mass of the tower using an electronic balance.

2. Place a block on the top of the tower. The testing block will be attached to an eye bolt and chain loop. The eye bolt and chain will hang through the tower and a weight hanger of 1 kg will be attached (this replaces the bucket shown in the photo above).
3. Test the tower by adding weight in a minimum of 0.5 kg increments. 
4. If the tower breaks immediately after addition of the last weight that weight will not be counted, but if it holds for several seconds it will be counted.
Helpful Hints: 
· Hot glue is very heavy and far too flexible to be used in this project. Super glue dries too quickly and does not allow the toothpicks to bond together. The best glues for this project are white glue or wood glue.

· For the toothpicks to hold, they must come in contact with each other. In other words, wood needs to be touching (overlapping) wood. 

· Work on waxed paper.
· Cut toothpicks to fit awkward angles.

· Large chunks of dried glue can be cut off after the tower is constructed to reduce the overall mass.
Assessment: 

The assessment portion of this project will be based on two items:

1. Quality and originality of design- 20 points will be based on the overall quality of the finished tower (symmetrical, level, plumb, excess toothpicks and glue cut away neatly, etc). This will reward those who invest more time in planning and building the project.

2. Performance Score- 80 points maximum based on efficiency. The efficiency is a comparison of the load held to the mass of the tower. 

E=LOAD HELD(GRAMS)/MASS OF TOWER (GRAMS)
performance score = (E/400 X 30 points) + 50 points (rounded down)
	efficiency
	performance

score

	0-66
	50-54

	67-133
	55-59

	134-199
	60-64

	200-266
	65-69

	267-333
	70-74

	334-399
	75-79

	>400
	80


Contest days: 1st class after Christmas Break

