Moths to a candle investigating Trigonometry and limits
Teacher Notes                            
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Activity Summary

Suitable for:
Any upper school course involving advanced trigonometry. A good introduction to, or reinforcement of the concept of, limits.
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In Moths to a Candle, a relatively simple model (see below right) for the flight of a moth around a candle involving similar triangles leads the student to the investigation of limits to infinity and tangential orbits.  The student is guided to investigate the change in flight path as the angle and the number of adjustments per orbit change, and then to consider the implications to these results as the number of adjustments per orbit tends to infinity. 

Expected outcomes

The student will use their knowledge of trigonometry and similar triangles to make deductions regarding the path of  the moth as various assumptions are adjusted.  The student will make and communicate conjectures regarding the behavior of the resulting equation as parameters tend to infinity.

Required skills and knowledge

Recognition of, and calculations using similar triangles, use of the Sine Rule, and some understanding of the basic concept of a limit as 
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Required materials

None.

Follow-up teaching points

In question 9, the formula 
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is used to deduce the fact that the moth’s path will be circular for 
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.  This means that as 
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, implying that to circle the flame, the moth flies at a tangent to the circle.  This can be used to stimulate discussion regarding vectors of velocity and acceleration for circular motion.
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