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Bisecting an Angle
M7G1
Open a new sketch in GSP.  Use the straightedge tool (on the left tool bar) to make an angle on your screen.  Label the end points of your angle A, B, and C as shown below.
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Now, select the three endpoints of the angle (make sure to select the vertex second).  Go to the toolbar at the top of the screen and choose “Measure” then “Angle.”  The measure of your angle should appear on your screen. Notice that you can move points A, B, and C around and the measure of the angle will change on your screen.
An angle bisector is a line the divides an angle into two new angles of the same size.  For example, in the following situation assume that BD is the angle bisector of <ABC.  What would the measure of <DBC be?  __________
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Complete the following steps to construct the angle bisector of the angle ABC you have created in GSP.  

1. Use the compass tool (left hand toolbar) to draw a circle with the center at the vertex of your angle (point B).  This will allow us to mark of equal distances on segments BA and BC.
2. Now, use the select tool to select the circle and line segment AB.  From the top menu choose “Construct” and “Intersection.”  Label this new point D.
3. Repeat this process to create a point of intersection for the circle and line segment BC.  Label the new point E.  

4. CLEAN-UP STEP:  Once you have done this we don’t need the circle anymore and it can be distracting.  We don’t want to delete it, but GSP allows us to hide it from our view.  Select the circle and the point on the circle that you used to create it.  Now go to the top menu and choose “Display” then “Hide objects.”

5. Select point D to be the center of a circle and select point B to be on the circle.  Go to construct (at the top of the screen) and choose “Circle by center and point.”

6. Now repeat this process on the other leg of your angle with point E as the center of the circle and point B on the circle.  

Checkpoint:  Your screen should look similar to this:
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7. These two circles will always intersect at two points.  One of these points is the vertex of our angle (point B) and the other point lies on the line that bisects this angle.  Select the two circles and create a point at their intersection.  Label this point F.
8. Select point F and point B.  Construct a line through these two points.  This is the angle bisector of the original angle.

9. CLEAN-UP STEP:  Use the same method from step four to select and hide the two circles.  

10. Now, let’s check this.  Measure angle FBC.  Click and drag points A, B, and C around to make sure that the line we have constructed remains the angle bisector in all cases.
When you are confident that you have constructed the angle bisector, put your name on the screen and print.  Make sure to leave the angle measurements up on the screen.  
Part 2:  The Incenter

Open a new sketch in GSP.  Use the straightedge tool to draw a triangle.  Label the vertices of your triangle A, B, and C.

GSP has a feature that will automatically construct the angle bisector of an angle for you if you select the three vertices of an angle.  So, it will go through all of the steps you performed in part 1 in a split second.  To try this out, select three vertices from your triangle.  Now, go to the menu at the top and choose “Construct” and then “Angle bisector.”  Isn’t this much easier?  Now, construct the angle bisector of the other two angles in your triangle so that you have the angle bisector for all three angles.  
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Notice that the three angle bisectors in my example above intersect at a point inside the triangle.  This point is called the incenter of the triangle.  Move points A, B, and C around and notice how the incenter changes as the triangle changes.  Use the tolls we have learned about in GSP to study this special point and its relationship to the triangle.  You may want to create points of intersection, create segments, create circles, measure segments, angles, and areas, etc.  

Write a paragraph describing the details of any patterns or special relationships you find stemming from this special point. You may want to print out a copy of your new GSP sketch to help communicate your results.  Be sure to write your conclusions so that we will be able to follow them when we discuss this in class.    
