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3. Irregular Shapes

We noticed that lines of symmetry are very helpful in folding polygons so that we can cut them
out with a single straight cut. Yet, with shapes that are less symmetric, it is no longer clear how to
proceed.

Figure 5. Single Angle for Straight-cut Origami (large: Figure 19).

19. Find a way to fold the single angle shape in Figure 5. How does the folding of this shape relate
to the work you did with the symmetric shapes in Section 2? Explain.

You may find the following series of investigations more challenging than previous ones. It may take
you more than just one attempt with each shape, sometimes many more. You may observe that
using ideas gained from working with symmetric shapes may not be enough to fold these irregular
shapes. Do not be discouraged. Where could you go for some new ideas? Do not discard the results
of your attempts. Instead, use them as resources to analyze carefully what the results look like, and
why they do not completely accomplish the task. Also keep an eye on what happens to interior and
exterior areas when folding.

Figure 6. Double Angle for Straight-cut Origami (large: Figure 20).

Mathematicians have a name for the line (or line segment) that divides an angle into two equal
parts: they call this an angle bisector.

20. Find a way to fold the double-angle shape in Figure 6.
21. Find a way to fold the irregular triangle in Figure 7 (three sides all of different lengths).
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Figure 7. An Irregular Triangle for Straight-cut Origami (large: Figure 21).

22. Classroom Discussion: Other than angle bisectors, what other kinds of lines did you use to
fold up the shapes in Figure 6 and Figure 7? How would you describe those?

23. An angle bisector is a line of symmetry for one angle. Is it also a line of symmetry of the entire
shape? What are the consequences of folding along an angle bisector all the way through
the shape?

Figure 8. An Irregular Quadrilateral for Straight-cut Origami (large: Figure 22).

24. Find a way to fold the irregular quadrilateral in Figure 8 (four sides all of different lengths).
25. Did your observations about folding the double-angle, or the irregular triangle, help you in

folding the irregular quadrilateral? Explain.
26. Were there any new ideas that you used for this shape? Explain.

27. Classroom Discussion: Given a line ! and a point P not on !, we can construct the per-
pendicular. This is a line through P which makes a 90◦ angle with !. Look back at your
folding patterns and find perpendiculars. What do you notice?
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28. Next consider the shapes in Figure 9. In what ways are these shapes different from ones you
have considered in this section so far? Explain.

29. Create three geometric shape of your own that belong to this new type. Explain why each
belongs to this new type.

(a) Quadrilateral (large: Figure 23). (b) Pentagon (large: Figure 24).

(c) Hexagon (large: Figure 25).

Figure 9. Three Shapes for Straight-Cut Origami.

30. Find a way to fold the quadrilateral in Figure 9(a) so that you could cut it out with a single
straight cut.

31. Find a way to fold the pentagon in Figure 9(b) so that you could cut it out with a single straight
cut.

32. Find a way to fold the non-convex hexagon in Figure 9(c) (six sides, segments between some
of the vertices fall outside the shape) so that you could cut it out with a single straight cut.

33. Once you know how to fold and cut these shapes, make another folded copy of each but do not
cut it out. Carefully unfold it, making sure to note which of the fold lines were used in your
final version, and which were not. Clearly mark all the fold lines that were needed for your
final version.

34. Writing Assignment: Using the marked and labeled shapes you created in Investigation 33
as resources, clearly describe a geometric way in which these folds relate to the original lines
of the polygon. Write a complete and careful summary of your observations and findings.
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Figure 21. An Irregular Triangle for Straight-cut Origami.
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Figure 22. An Irregular Quadrilateral for Straight-cut Origami.
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Figure 23. An Irregular Quadrilateral for Straight-cut Origami.
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Figure 24. An Irregular Pentagon for Straight-cut Origami.
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Figure 25. An Irregular Hexagon for Straight-cut Origami.
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Figure 26. Whale for Straight-cut Origami.
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