Investigation 1

You can perform the constructions with patty paper or with a compass and straightedge. 

Draw a large acute triangle on one sheet and a large obtuse triangle on another. 

Construct the three angle bisectors of each triangle. You should find that they are concurrent. 

The point of concurrency is called the incenter of the triangle.

Start with two new triangles, one acute and one obtuse, and construct the perpendicular bisector of each side. You should find that, in each triangle, the three perpendicular bisectors are concurrent. The point of concurrency is called the circumcenter.

Finally, start with two new triangles and construct the altitude to each side. These segments are also concurrent. The point of concurrency is called the orthocenter.

[image: image4.png]



Your observations in this investigation lead to the following conjectures.

Angle Bisector Concurrency Conjecture 

The three angle bisectors of a triangle are concurrent.

Perpendicular Bisector Concurrency Conjecture 

The three perpendicular bisectors of a triangle are concurrent.

Altitude Concurrency Conjecture 

The three altitudes (or the lines containing the altitudes) of a triangle are concurrent.

For what type of triangle will the incenter, circumcenter, and orthocenter be the same point? 

Investigation 2

Start with the two triangles for which you constructed the circumcenter. For each triangle, measure the distance from the circumcenter to each of the three vertices. Are the distances the same? 
Now, measure the distance from the circumcenter to each of the three sides. Are the distances the same? 
You can state your findings as the

Circumcenter Conjecture 
The circumcenter of a triangle is equidistant from the three vertices.

Now, start with the two triangles for which you constructed the incenter. Measure the distance from the incenter to each vertex. Then, measure the distance from the incenter to each side. What do you notice? You can summarize your findings in the following conjecture.

Incenter Conjecture 

The incenter of a triangle is equidistant from the three sides.

Because the circumcenter is equidistant from the three vertices of a triangle, you can construct a circle centered at the circumcenter that passes through all three vertices. A circle that passes through

each vertex of a polygon is circumscribed about the polygon.
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Because the incenter is equidistant from all three sides of a triangle, you can construct a circle centered at the incenter that is tangent to all three sides. A circle that is tangent to each side of a polygon is inscribed in the polygon.

Investigation 3

On a sheet of patty paper, draw a large scalene acute triangle and label it CNR. Locate the midpoints of the three sides and construct the medians. You should find that the medians are concurrent. 
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Now, start with a scalene obtuse triangle and construct the three medians. Are the medians concurrent? 

You can state your findings as a conjecture.

Median Concurrency Conjecture 
The three medians of a triangle are concurrent.

The point of concurrency of the three medians is the centroid. 
The centroid divides each median into two segments. For each median, the ratio of the length of the longer segment to the length of the shorter segment is 2:1.

