Eggs

The beautifully smooth egg shown below is composed of circular segments that fit together ‘continuously’, so that there is no sudden change in the ‘direction’ of the shell, where any two segments touch. 


The Problem :

Reconstruct the egg yourself, using only a compass and a ‘straight edge’ ( even for the initial triangle ! )

What aspect of the construction ensures that the egg is smooth at the junction of any two dissimilar segments ?

Change the shape of the initial triangle, and see what difference this makes to the shape of the egg. Which shape of triangle makes for the most ‘natural-looking’ egg ?

Notes :



The order of construction could be :

1. Draw two congruent circles, the second having its centre on the circumference of the first

2. Join their centres AB

3. Join their points of intersection DE – the perpendicular bisector of AB

4. Mark the intersection of AB and DE – the mid-point of AB - as N

5. Mark off point C on the line segment ND, such that  NA = NB = NC

6. Draw AC and BC (continued) to cut the ‘inner’of the original circles at F and G respectively (and form triangle ABC, incidentally)

7. Use compasses centred at C, radius CF, to draw minor circular arc FG

8. Use compasses centred at N, radius NB, to draw semi-circular arc AB

9. Go over arcs FG, GB, BA and AF to emphasise the required Egg shape

The fact that touching circular segments have ‘co-incident’ radii ( centres collinear with the point where the arcs touch ) is what keeps the egg smooth, as the egg’s perimeter is perpendicular to both radii at the point of transfer from one radius to the next.

Changing the position of the second circle with respect to the first is what affects the width of the central triangle upon which the egg’s ratios depend. Changing the position of  point C along ND ( see Step 5 above ) then affects how long the egg is, by determining how much of the original  two circular arcs will be used for the egg’s ‘sides’.

So, we modify Step 1 and Step 5 to read :

1.
Draw two congruent circles to intersect each other

5.
Mark off a point C somewhere on the line segment N

and this modifies the shape of the resulting Egg .



The degree to which these eggs look ‘natural’ to us depends, of course, on which creature’s eggs we are thinking most ‘natural’ looking ! The original egg we constructed is probably a little too wide to be comfortable for the average hen to pass …   its   width : length    ratio  is 
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 = 0.773459080339 , while the eggs in my fridge gave a ratio of  about 0.7    … !

However, one of the nice things about this, very simple, construction is that it gives two degrees of freedom for the shape of the egg, and a simple ratio of    length : width    for the final egg does not tell the whole story – i.e. how ‘pointy’ the egg is at its top end.

Extension :

Below are some other ways to construct eggs that can be found in Robert Dixon’s excellent book ‘Mathographics’, along with many other interesting things for your students to construct !
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