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We developed a college-level course in Geometry using The Geometer's Sketchpad(.  The focus of this course is on developing skills in writing mathematical proofs.  Computer lab activities using The Geometer's Sketchpad introduce all topics.  Exploratory activities set the stage for class discussions.   Students work on activities, making and testing conjectures.  Class discussion leads to developing proofs (or refutations) of students’ conjectures.


Our text, College Geometry using The Geometer’s Sketchpad, was published by Key College Publishing in August 2005.


In June 2006, we will present an MAA-PREP workshop on teaching a geometry course with these materials.
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Please contact either one of us if you are interested 
in adopting these materials for your own classes.

Exploring the Hyperbolic Plane

Selected activities from Chapter 9

1. Open Poincare Disk.gsp and save it on your own disk under a different name.

a. Construct a hyperbolic triangle.  Use the Hyperbolic Angle tool to measure the angles of this triangle.  Calculate the angle sum of this triangle.

b. Drag one of the vertices of this triangle, and observe how the angle sum changes. Does there appear to be a maximum and/or a minimum value for this sum? If so, what are these maximum or minimum values?

c. Describe the size, shape, and position of a hyperbolic triangle whose angle sum seems as large as possible. What factors seem to contribute to making the angle sum larger? Describe the size, shape, and position of a hyperbolic triangle whose angle sum seems to be as small as you can make it. What factors seem to contribute to making the angle sum smaller?

2. Open Poincare Disk.gsp and save it on your own disk under a different name.

a. Construct a hyperbolic triangle. Use the Hyperbolic P. Bisector tool to construct the hyperbolic perpendicular bisector of each side of the triangle. Construct the intersection of two of these perpendicular bisectors, and label this point O. In Chapter 2, we saw that the point of concurrence of the three perpendicular bisectors of a triangle in Euclidean space is the circumcenter of the triangle.

b. Are the three hyperbolic perpendicular bisectors concurrent? Drag one of the vertices of the hyperbolic triangle. Does your observation continue to hold? Always? Sometimes? Can you make a conjecture?

c. If the three perpendicular bisectors are concurrent at point O, is O the center of a circumcircle of ∆ABC? Is this circumcircle—when it exists—unique? What would you need to know to prove your conjecture?

d. In earlier chapters, we assumed that if two lines, l and m, are perpendicular to two different sides of ∆ABC, then l and m must intersect each other. Can we assume this in the Poincaré disk? Why or why not?

3. A quadrilateral, ABCD, with right angles at A and B and congruent sides AD and BC is called a Saccheri quadrilateral. Construct an example of this in the Poincaré disk. Use the Poincare Disk tools to construct right angles at A and B. Construct points C and D so that sides AD and BC are the same length. Measure the angles at C and D. What do you observe? Can you make a conjecture? 

4. A quadrilateral with three right angles is called a Lambert quadrilateral. Construct an example of this in the Poincaré disk. What do you observe about the fourth angle of this quadrilateral? Make a conjecture.


5. Construct a quadrilateral with four right angles in the Poincaré disk. What do you observe? Make a conjecture. What would you need to know to prove your conjecture?

