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	Boomerang Shapes (Teacher Notes)

	
	
	


The (returning) boomerang will travel in an elliptical path before returning to the same point. The spin with which it is thrown makes it have a curved path. The forces at work include aerodynamic lift, torque, gyroscopic precession, air resistance and wake effects! 

The turning force imposed on the boomerang comes from the unequal air speed of the spinning wings. When it spins forward with a velocity, the speed of the air travelling over the wings is different. The forward moving wing experiences more lift than the retreating wing. The net result is a force which turns the boomerang.

Another key part of the explanation is to do with gyroscopic action. When a wheel spins, it resists tilting to one side or another. This is the same principle that means it’s easier to stay on a moving bike than a stationary one. As the boomerang spins, the gyroscopic action keeps it at the same angle at which it was thrown. Even on slowing down and its return, the same action will keep it tilted, meaning that the leading edge can slice through the air easily.

The duration of flight is determined by the force with which it was thrown as well as the spin applied at launch. As with any flying or gliding object, a boomerang is subject to drag and its own weight. The drag slows the boomerang down, thereby limiting the flight time.

The angle between the wings may be altered to change performance characteristics. A sharper angle decreases the tip speed, making the boomerang easier to catch.

The modern boomerang is often CAD designed with precision airfoils. The number of "wings" is usually more than the classic Aboriginal two as more lift is provided by using 3 or 4.

In 2008, a boomerang was taken into space, and a Japanese astronaut Takao Doi showed that they work in the same way in zero gravity as they do on Earth.
The modern sport boomerang is made of Finnish birch plywood, hardwood, plastic or composite materials and comes in many different shapes and colours. Most sport boomerangs typically weigh less than 100 grams, with MTA boomerangs (boomerangs used for the maximum time aloft event) often under 25 grams. 



