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A net is a two-dimensional figure that can be cut out and folded up to make the surface of a three-dimensional solid.   A solid is just that, solid.  A shell or surface of a solid is just the faces that comprise the solid.  For example, a chunk of cheese is a solid, a cereal box is a good model of a surface of a solid, and if we cut the cereal box and lay it out we would have a net.  We will be working both ways, producing a net for a given solid and producing a solid from a given net.   For some good reading and further ideas, see http://argyll.epsb.ca/jreed/math8/strand3/3102.htm.  To start with, we will work on verbally describing some common solids. 

Activity 1: Communicating the mathematics verbally

Consider the solids at the front of the room.  Each group needs to pick one and work on providing a verbal description of the solid.  A beautiful description was once provided by one of my colleagues, Norma Presmeg.  I will paraphrase it here…

The dodecahedron can be visualized as the meeting of two flowers with a pentagonal center.  To form one of the flowers, draw a regular pentagon and then on each side draw congruent regular pentagons.  The other flower is formed the same way and is congruent to the original.  Now bend up the petals (by the same amount) on each flower.  Hold one flower in each palm and gently bring them together so that they fit together with no gaps.  

Activity 2: Visualizing the mathematics: Nets to solids

 Consider the following nets of some common solids; can you visualize what will be produced? 

<Look to overhead for the nets>

Activity 3: Drawing the mathematics: Solids to nets

Now we are going to work on going the other way, given a three-dimensional solid- produce the net. There are models (not necessarily of the right dimensions!) for you to look at up front.  

1.  Rectangular prism that has a base that is 4 cm by 5 cm and a height of 6 cm

2.   Pentagonal prism of height 5 cm and whose base area is less than 28 square cm

3.   Cone with a volume between 45 and 65 square cm

4.   Cylinder whose base has radius 4 cm

5.    Pyramid (triangle based) of slant height 4 cm

6.    Pyramid (pentagon based) of slant height 4 cm

Another problem that arises when working with three-dimensional solids is that we often must work with the two-dimensional drawing of the object.  To recognize the picture for what it is, it might help to work on drawing representations of different solids.  This is why we worked with the nets- hopefully they helped you envision the components of the solid.  

Activity 4: Drawing the mathematics: Representing the 3-D with 2-D sketches

Middle school teachers should include activities that encourage students to draw 2-D sketches of polyhedra.  High school teachers might spend some time reviewing how to sketch basic solids and polyhedra  like the sphere, right cylinders, right pyramids and prisms, etc. The Discovering Geometry text has instructions for some solids in section 2.8.  One can also get the students to sketch the drawings that are on the HSA formula card. 

Break into groups and provide hand sketches and directions for those sketches for the shapes listed below.  If you have extra time, try to make these on GSP. 

Triangle based pyramid (right and oblique) 

Square based pyramid 

Pentagonal based pyramid

Sphere

Rectangular prism (from at least 3 views)

Cylinder (right and oblique, circular and oval)

hexagonal prism
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There are a plethora of sites out there on the web that deal with solid geometry.  Some interesting ones I came across are the following:

Geometry in the real world:  crystals

http://mathforum.org/alejandre/workshops/toc.crystal.html
Geometry in the real world: Buckyball: a C60 molecule

http://mathforum.org/alejandre/workshops/buckyball.html
Polyhedron in the classroom

http://mathforum.org/alejandre/workshops/unit14.html
Teacher notes:            [image: image3.wmf]
1. When getting the students to verbally describe the solid, encourage them to include in that description

· the shapes that make the faces and their attributes (are they regular, congruent, etc..)

· how many faces the solid has

· the number of vertices when appropriate

· correct vocabulary

· their own creative interpretation of the solid

2. It is easier to count the number of faces on the net rather than on the solid, but easier to count the number of vertices on the solid than on the net-why?

3.  Do not forget Euler’s Formula  ___________________________________. 

4. When sketching nets

· It is important to judge the proper placement of the faces on the paper; depending on time and the class I sometimes direct them before they start drawing and other times let them figure out that the net will not fit on their paper.

· The activity of drawing nets becomes a lot harder when specific dimensions are given.

· The sketch has to be mathematically correct drawing if you wish to fold up the net to form a solid, otherwise a loose sketch will serve. 

5.  What content does this connect to in your curriculum?  List below:

