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Geometry Problems

1.1. Fold the circle in half so that both sides (arcs of the circle) coincide.  Then unfold to get a line segment formed by the fold.  Label this segment AB.


a. What kind of special line segment is the fold segment?  What is its name?


b. The line segment divides the circle into two parts.  Are the two parts congruent?  Prove your conjecture.


c. Does the center of the circle lie on this line segment?  How do you know? 

1.2. Fold the circle again in a similar way but create a different fold line.  


What do you know about the point of intersection of the two fold lines?  Explain.

1.3.  Using a new circle, fold the circle in half and then in quarters.  Then unfold to get two line segments formed by the two folds.  Label one segment AB, the other segment CD, and the point of intersection E.


a. At what point do the two lines intersect?  How do you know?


b. How are the two lines related?

1.4. Fold the circle again so that point C is folded to coincide with point E.  Crease this fold and unfold to get a new segment FG.


a. How is FG related to the other two segments?  How do you know?

1.5.a. Make a fold on segment DG.


(1) Does this seem to fold a point to the center?


(2) Do you think this is precisely to the center?

1.5.b. Then make a fold on segment FD.


(1) What is the shape of the triangle FGD?  Explain.


(2) What is the measure of angle GED?  Explain.


(3) Label the intersection of FG and CD as H.  What special segment in this triangle is the segment DH?


(4) If the radius of the circle is r, what is the length of the side of triangle FDG? 

Creating a Problem

Use the mathematics of this problem to create a problem that you would expect high school geometry students to complete.

2.1. List all the kinds of quadrilaterals.  Identify how they are related to each other.

Definition of Circumscribed

A circumscribed circle or circumcircle of a polygon is a circle which passes through all the vertices of the polygon.  The center of this circle is called the circumcenter.  A polygon which has a circumscribed circle is called a cyclic polygon.       (http://en.wikipedia.org/wiki/Circumcircle)
2.2. Can a square be circumscribed always, never, or sometimes?  If you answer is sometimes, identify when it is possible and when it is not possible.  Prove your claim.

2.3. Can a rectangle be circumscribed always, never, or sometimes?  If you answer is sometimes, identify when it is possible and when it is not possible.  Prove your claim.

2.4. Can a rhombus be circumscribed always, never, or sometimes?  If you answer is sometimes, identify when it is possible and when it is not possible.  Prove your claim.

2.5. Can a kite be circumscribed always, never, or sometimes?  If you answer is sometimes, identify when it is possible and when it is not possible.  Prove your claim.

2.6. Can a parallelogram be circumscribed always, never, or sometimes?  If you answer is sometimes, identify when it is possible and when it is not possible.  Prove your claim.

2.7. Can a trapezoid be circumscribed always, never, or sometimes?  If you answer is sometimes, identify when it is possible and when it is not possible.  Prove your claim.

2.8. Under what conditions can a general quadrilateral be circumscribed?  Prove your claim.

