Intersecting Lines

Teacher Notes                          

Activity Summary

Suitable for:
Year 9 & upward, courses for mid ability upper school.

Lines and Regions is a fascinating investigation into the patterns formed by intersecting lines.  Based upon a geometrical design to be used as a company logo, the student is guided through the process of arranging lines in patterns that maximize the number of intersections.  Patterns which appear in the number of intersections, the number of interior regions and the number of exterior regions are studied with a view to deducing both iterative and non iterative quadratic rules based upon the set of triangular numbers.

Expected outcomes

Through consideration of the process of arranging lines in patterns which maximize the number of intersections, the student will appreciate properties of lines, parallel lines and the division of the plane into bounded and unbounded regions.  Examination of data derived from these patterns will lead to conjectures which are discussed and compared, and which lead to the deduction of algebraic rules in both iterative and non iterative forms.

Required skills and knowledge

The student should be familiar with the concept that lines extent to infinity, and the basic properties of parallel lines.  A familiarity with quadratic equations is advantageous but not essential, as the pattern in the triangular numbers is relatively simple. Some familiarity with iterative rules may also be an advantage but this activity would equally serve as an excellent introduction to this topic of mathematics.

Required materials

None.

Follow-up teaching points

If the student has not encountered triangular numbers then further work with similar patterns will be rewarding.  The need to find the number of lines which will produce at least a given number of intersections could also be used as a vehicle to introduce the idea of the need for truncation rather than rounding in solving situations such as these.  Another topic which is richly rewarding is the study of iterative equations in general, particularly the transformation of iterative equations into non iterative equivalents.









