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Chapter 3:

Problems: Constructions by Paper Folding

This file contains a selection of problems related to Chapter 3.  These may be used when making up exams.

Special Centers
· We have learned about three “special centers” for a              triangle (balance point, circumcenter, and incenter).  Which special center is found so that a circle is drawn within the triangle just touching each of the sides?  Circle the correct answer.



Balance Point



Circumcenter



Incenter

· We have learned about three “special centers” for a              triangle (balance point, circumcenter, and incenter).  Sally wants to install a new sink in her triangular countertop.  Which “special center” point should she choose if she wants to find the largest sink that will fit?

· We have learned about three “special centers” for a              triangle (balance point, circumcenter, and incenter).  At GeoTown’s newest park, they are building a swimming pool.  The townspeople want their new pool to be equidistant from three paths at the park that intersect to form a triangle.  Which “special center” point should the townspeople use to place the swimming pool?

· We have learned about three “special centers” for a              triangle (balance point, circumcenter, and incenter).  Charlie wants to center a new countertop island in his kitchen at a location equidistant from the refrigerator, the sink, and the stove.  Which “special center” point should Charlie use?

· Redbeard the Pirate found a treasure map to the famed sunken ship, the Black Pearl.  The only problem is that his pet monkey got hungry and ate part of the map.  Redbeard locates the area on the map hoping to find some clues.  He finds three islands in the area and from artifacts found on the three islands, Redbeard thinks that the treasure is located at a point equidistant from the three islands.  If he is correct, using paper folding, how should he go about locating the point on the map where the treasure is located?

· Is the inscribed circle the greatest circle to fit within a given triangle?  Explain.  If you think not, give a counterexample.

· Does the circumscribed circle create the smallest circular region that contains a given triangle?  Explain.  If you think not, give a counterexample.

· Sketch an example of when the center of the circumscribed circle for a triangle is located inside of the triangle.

· Sketch an example of when the center of the circumscribed circle for a triangle is located outside of the triangle.

· Sketch an example of when the center of the circumscribed circle for a triangle is located on one side of the triangle.

True or Not?

[image: image1.emf]
·               For the following statements

· If true, simply write true, or

· If false, write false and draw an example showing the statement is false.

· The incenter of a triangle is the point of intersection of the three angle bisectors.

· The incenter and balance point are always located inside of the triangle.

· The circumcenter of a triangle is the point of intersection of the three medians.

· The intersection of the three perpendicular bisectors is the balance point of a triangle.

· The circumcenter is always located outside of the triangle. 

Possible?
· For each of the following statements, decide if it is possible or not. 

· If it is possible, write POSSIBLE and draw a picture.

· If it is not possible, write NOT and give a reason.

[image: image9.emf]A triangle for which the circumcenter is located outside of the triangle.

[image: image2.emf]A triangle for which the inscribed circle touches the midpoint of all three sides of the triangle.

[image: image3.emf]A triangle for which the incenter is located outside of the triangle.  

[image: image4.emf]A triangle which does not have an inscribed circle.

Conditions
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·                     Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  
The center for the circumscribing circle is inside the triangle.
Your Sentence:

· [image: image6.wmf]                    Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:
The inscribed circle of a triangle touches the midpoint of one of the sides.

Your Sentence:
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·                     Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  
The center of the circumscribing circle is outside of the triangle.
Your Sentence:

[image: image8.emf]
·                     Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  
The center for the circumscribing circle is located on one side of the triangle.
Your Sentence:

CD Related Problems
· Here is a diagram of a paper folding construction which Michael used to make a line through point P that was parallel to the given line l.  The dashed lines represent folds in the paper.


Here is Michael’s description:    First I folded the paper so that point P lands on line l.  I labeled the crease as line m.  I traced line l through the paper so that my sketch was through point P.  Then I folded the paper along this sketched line to find line n.


The teacher wrote “ambiguous” on Michael’s paper and did not give him many points.  What is the problem with Michael’s construction?                                        (Hint: Is line m really parallel to line l ?)


Your Description:

· Mini CD Problem:  By paper folding, find the perpendicular bisector of each side.  What do you notice about the quadrilateral formed by these four lines?  



Your Observations:

· Mini CD Problem:  By paper folding, find an angle which measures 45° along the line l.

(alternative measurements:  90° , 135° , 22.5° )
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