Moths to a Candle                      
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One theory about “moth navigation” is that moths fly at a constant angle relative to the source of the light.  Obviously the truth is more complex but this does offer some interesting ideas.  Consider the following mathematical model of a moth’s flight path.
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A particular moth starts its travels Ro metres from a light source L, flying in the horizontal plane only.  

Starting at A, it flies in the direction of the arrow at an angle of 55o to a line 
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drawn from the light source to its current position, ending at B, which is R1 metres from the light source.  From there it flies on an angle of 55o again to C, and so on.

1. Assuming that the moth adjusts its path 12 times during each revolution of 360o, find the size of 

.











 = __________

2. In view of your answer to question 1, what is the mathematical relationship between the successive triangles in the diagram above?
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Using the Sine Rule, find the value of:

(a) R1 in terms of  R0.

(b) R2 in terms of R1.

(c) R2 in terms of R0.

Hint: Use (a) and (b) above.
(d) R3 in terms of R0.

(e) R10 in terms of R0.

This could be done using the triangle solver app.
Press App    Triangle solver   [image: image3.png]el
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 Make sure the degree menu is on. Then enter your values

4. Produce a formula for the value of  Rn (the nth distance from L) in terms of R0.

5. Using your calculator, explore the behaviour of Rn as the value of n increases.   What part of the formula causes this?  What does this represent in terms of the moth’s flight path?
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6. Our first moth recalculated its flight path 12 times per 360o.  If a different species of moth recalculated its flight path p times per revolution, then what is the formula for Rn?

Note:  Assume that it still flies at an angle of 55o to a line drawn to the light source.

7. Generalise your formula to apply to a moth which flies at a constant bearing of  to the light source L, adjusting its path p times per revolution.

8. On a separate sheet of paper, investigate the flight path of the original moth for different values of    Describe its possible paths, with the aid of diagrams, ensuring that you answer the following questions…

You could use your PRIME to help!
For what values of  will the moth’s flight path… 
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spiral into the light source?

(b) move away from the light source?

(c) circle the light source?

9. Investigate how your answers to question 8 change as the value of p changes.  What happens for very large values of p?  Derive a formula, in terms of p, which gives the value of  for which the moth will circle the light source.

� EMBED FXD  ���





� EMBED FXD  ���











7 - 4

_1011776068

_1013843020

_1010846859

_1010846903

_1010842393

_1010846042

_928869167.unknown

