Part Two - Shape and Space





Chapter One - Patterns and pictures
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The cube, to most of us is a familiar object. But how many sides does it have? Some would say six, others twelve. Six faces and twelve edges is more precise and prevents confusion! Similarly, a better word for corner is vertex - the cube has eight vertices:
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Yet a cube is special for some other reason. Each face is a square - the edges are the same length and they meet at right-angles. Taking refuge in two-dimensions for the moment, it is easy to show just how special the square is by drawing some other shapes with four sides:





� EMBED PBrush  ���These are all types of quadrilateral and each is defined by their properties. The rectangle has opposite sides both parallel and equal, as do the parallelogram and rhombus, but the trapezium has just one pair of parallel sides. It is possible to draw a trapezium with one pair of opposite sides that are equal, or even with three of its sides equal, but a kite with four sides equal becomes a rhombus… .





Triangles, of course, have just three sides and contain three angles, with the following varieties:





� EMBED PBrush  ���The scalene triangle will have no sides equal (as distinct from the equilateral (all three  equal) and the isosceles (just two)); it is possible to draw a right-angled scalene triangle and even a right-angled isosceles triangle, but not a right-angled equilateral triangle!


More on angles later, but it is appropriate to dwell on this right-angle issue for a moment. Looking at our familiar square, we notice that each corner will accommodate a right-angle - that is a square contains a total of four right-angles; but we could divide the square into two triangles, so a triangle contains two right-angles! 





� EMBED PBrush  ���Well, two right-angles will obviously not fit into a triangle, but one and two-halves will! We need a different type of measure.





Let’s say that a whole turn is 360 degrees. Now four right-angles is one full turn so two right-angles is one-half turn or 180 degrees.� EMBED PBrush  ��� So there are exactly 180 degrees in a triangle.





We’ve discussed, briefly, four-sided shapes (quadrilaterals) and three-sided shapes (triangles) and, as a two-sided shape would be a straight line, it is more productive to consider five-sided shapes. These are called pentagons, and can readily be shown to contain three triangles:





� EMBED PBrush  ���So the angles inside the pentagon must total that of three triangles (3*180 = 540) and those inside the hexagon must be equivalent to four triangles (4*180 = 720). We can say a little more; if all the sides and angles of the polygon are the same (it is regular), then one of these angles will be the total divided by the number of sides - a regular pentagon, for example, has each internal angle equal to 540/5 = 108 degrees. 





With one more observation - that the number of trian
