
Emerging Order Assessment Assignment 2

For full credit show your work on all questions. You must not consult with other people, but may
use your notes, worksheet and assignment solutions. This assignment is due on Monday, Dec 5th
at 9:30 am.

1.

The diagram on the right shows a branch-
ing structure which distributes nutrients
from the source at the center corner to
points on a square grid.

(a) Find the total length of the branches

(b) Find the average distance of each
point from the source.

(c) Draw a branching structure that has
smaller values for both total length
and average distance.

source

2. Suppose the primordia of a flower emerge and grow out radially with a constant divergence
of angle of 75o.

(a) Write the angle 75o as a fraction of a complete revolution in simplest terms.

(b) How many straight line parastichies would emerge in this growth pattern?

(c) Express this fraction as a continued fraction.

(d) Find an approximation to the continued fraction and hence write down how many curved



parastichies you would expect to see.



3. The following questions are about symmetries of plane figures. Make sure you explain your
answers using diagrams.

(a) Suppose you notice that a particular figure is symmetric under a 120o rotation. What
other rotational symmetries must it have? Draw a figure with these symmetries and
state its symmetry group.

(b) Suppose you notice that a particular figure is symmetric under a 160o rotation. What
other rotational symmetries must it have? Draw a figure with these symmetries and
state its symmetry group.

(c) Suppose you notice that a figure has two lines of reflection symmetry. If the angle between
the two lines of reflection symmetry is 60o, how many other lines of reflection symmetry
must there be. Must there be any rotational symmetries? If so, how many, if not why
not? Draw a figure with these symmetries and state its symmetry group.



4. Describe all the symmetries of each of the following border patterns. Mark roto-centers or
lines of reflection on the borders and use arrows two indicate glide and translation symmetries
when appropriate. Finally, label the patterns according to the crystallography classification.


