Symmetry in Nature

Mathematics homework 3

Due Tuesday 4/25/06

1) Give the inverse transformation of each of the following transformations:


a) Addition by 5.


b) Division by 2.


c) The identity transformation.


d) Putting on your socks and then putting on your shoes.


e) Rotation of a sphere about an equator by 43o.

f) Rotation of a cube around one long diagonal by 120o followed by a mirror    

    reflection around a plane containing that diagonal.  (Draw a sketch.)

2) Do the following pairs of transformations commute with one another?  Justify your answers, using a sketch and a couple of sentences of explanation.

Example: A rotation of a square by 90o does commute with a rotation of a square by 180o because if you first rotate by 90 then by 180 you get a total rotation of 270, and if you first rotate by 180 then by 90 you also get a total rotation of 270.

a) Two rotations of a circle


b) Two rotations of a tetrahedron 

c) Two translations (same direction)

d) Two translations (different directions)

e) A reflection and a rotation of an equilateral triangle

3) For each of the following objects, describe a transformation that is a symmetry transformation, and another transformation which is not one.  You will want to be careful about which properties your transformation is/isn't symmetric with respect to.

Example: Using the example of a square of a particular size in a particular position, a rotation by 90o is a symmetry transformation, but a rotation by 45o is not a symmetry transformation.

a) Equilateral triangle


b) Tiger (yes, the animal)


c) planet Earth


d) TESC forest

