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To finish this instalment we will take a quick look at making nets of simple solids and bringing them to life.  The inspiration for this comes from the Year 4 BBC TV Maths Channel programme on shapes shown last October & November.  This has examples of buildings from Legoland, and shows how to build up solid shapes from nets using CAD software for packing from Gencia: http://www.thisisgencia.com/  .
The figure shows a fold-up net of a cube used as the inner packaging for a jar of cosmetics.  Any net for a cube will need to consist of six squares, but not all arrangements of six squares will fold up to form a cube.  
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Investigation:  how many different nets of a cube can you find?
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The shape we’ll work on in this section is a triangular prism – you may be familiar with the yellow packaging for some sweet Swiss chocolate bars!  Here is a Cabri 3D prism.
It was built by first constructing a vertical equilateral triangle defined by points O and A. 
The point D can slide on a line (hidden) perpendicular to AB at A in the ground plane, and this defines the vector AD.  The prism is the `product’ of the triangle and the vector.  You can download the file `prism.cg3’ – [Download].  
Can you imagine what shape each of the five faces of this solid must look like?  
Can you sketch a possible net for this solid?  How many folds will we need?
Here is my attempt at a net for the triangular prism.  Did you get something similar?
You can download the file as `prism net.cg3’ – [Download]. 
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So we want to fold the nearest blue rectangle up around the edge AD.  We have already seen that we can do this using the rotation transformation.  The problem is to determine the maximum rotation needed to get to the correct position.  In this case we know it will be 120º, but that is not the way (yet) we specify a rotation in Cabri 3D.  In fact we know we need to stop folding when we reach the top point C in the previous figure.  Of course, if we can `fold’ one of the rectangles up, then we can use a reflection in a plane of symmetry of the object to fold the other up.  
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So here is the working model for folding up the rectangular sides.  The point E should slide on a circular arc starting at E and finishing at C, but Cabri 3D does not support arcs (yet).  Instead we use the point F on the segment EC as a `slider’ to control the motion.  We rotate the rectangle around AD by the angle defined by E and F.  We reflect the result in the plane passing through C, O and the vertex of the green triangle.
You can download the file as `prism fold sides.cg3’ – [Download].

You can also manipulate the model directly in this webpage.

(embedded Cabri 3D object) 
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The final task is to make the triangular ends fold up.  We use exactly the same technique as for the rectangular sides. This time the point H slides on the segment GC and controls the rotation of triangle ABG about segment AB.  The other end is the reflection of the folded up triangle in the plane which is the perpendicular bisector of AD.
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So now you know all my tricks!  It just remains to tidy up the unwanted bits by hiding objects, and making others very small.  There are three points which control the position and dimensions of the box – and these are shown in pale blue.  There are two points which control the folding of the sides and ends – and these are shown in yellow.

The file `prism fold all.cg3’ [Download] gives the final model, which you can also manipulate from this webpage below.
(embedded Cabri 3D object)
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The Maths Channel programme also had a nice animation of wrapping six cheeses in a container in the shape of a hexagonal prism.  Here is my attempt to copy this using our Cabri 3D techniques.  Drag A to move the `cheeses’.  When they fit nicely together on top of the hexagonal base, drag B to fold up the container.  Points C and D control the dimensions of the cheeses, and the box.  The file can be downloaded as `wrapper4.cg3’ – [Download].
(embedded Cabri 3D object)
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Well that concludes this instalment of our Cabri 3D “cordon bleu” monthly cookery course.  Next time we look at how to build scale models. 
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