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Creating a Geometric Activity with GeoGebra 4.0

We will walk through the creation of an activity that explores the theorem from geometry that the three perpendicular
bisectors of the sides of a triangle all meet in a single point.

Start by opening GeoGebra.
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To create a triangle we first create three points. Select the new point icon from the menu bar.
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Now click three times in the graph window to create points A, B, and C. Note that the coordinates of the points show up in
the algebra window.
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Now we want to add the line segments that make up the sides of the triangle. By clicking and holding the triangle at the
bottom of the line icon, we turn it into a menu. We want to choose the item for segments through two points.
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With the line segment tool chosen, we now select each vertex and then select the next vertex. This creates the sides. In the
algebra window we see the name and length of each segment.
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Similarly, we select the perpendicular bisector icon from the fourth menu and add in the bisectors of the three sides. In the
algebra window we see the equation of each side.



s

Vv i

.hv ./’U'

B

(> QO] 4[Nl ms (<

v

Perpendicular Bisector

Algebra

-z o

=

Graphics &

= Free Objects
& A= (-2.18,3.9)
# B =(2.62, 2.64)
4 C=1(-2,-D
= Dependent Objects
4 a= 588
4 b=49
& €= 4.96
# d: -4.62x - 3.64y = -4.42
o er=0.18x + 4.9y = 7.48
4 f:=-4.8Bx + 1.26y = 3.06

Line f: Bisector ¢

Input:

For this applet, the axes are in the way.

To hide the axes, we first select graphics from the Options menu.
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We then unselect the Show Axes button.
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The demonstration is ready for first use. We can drag the vertices around and see that the bisectors all meet in a single
point in every case.

Next we would like to add in structures that can be used to prove the theorem. We select the new point tool again and create
a point on one of the bisectors.
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Now we construct a circle with center on the bisector line and also going through a vertex on one end of the line bisected.
(Select the highlighted tool, then select the point on the bisector, drag to the vertex. The circle is defined with center D and
edge point B.) Note that the circle also hits the vertex on the other end of the edge.
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When we move the vertex D to the point where the bisectors meet, the circle now goes through all three vertices.

Next we want to format and change some properties of our objects. The first way to get to properties is to control-select a
line, which causes a contextual menu to pop up. Select properties.



The other way is to select an object and choose "Object Properties" from the edit window.
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Select the three line segments. (Use shift-click.) Select the Style tab. Change the line thickness to 4.



Objects

¥ Circle
Jg

¥ Line
o d
& e
o f

¥ Faoint
4 A
4 B
@ C
@ D

¥ Segment
# a
4 b
# €

| Basic

tion Advanced ]—

Line Thickness

Line Style: |

/7 Delete | (_Apply Defautts )

Choose the color tab and change the color to red.
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These changes highlight the triangle.
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We would next like to modify the names of the edges and the bisectors.

By choosing properties again and the basic tab we can change the name of objects.

The segment connecting A and B we rename AB, and its bisector BisectAB. Notice that when an object is renamed, the name
change automatically is applied to constructions that use the object.
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Using shift click we select our now renamed segments and lines. Using control-click we show the labels of these segments
and lines.
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To improve the demonstration we would like to add a checkbox that hides or shows the circle, with text that appears when the
center is put in the right place (thatis, at the intersection of the bisectors). We choose the checkbox tool from the menu.
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Now click in the graphics window to create the checkbox. We set the checkbox to show or hide the circle and its center.



Finally, we want to add a text message that summarizes the lesson when we are done.
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First we create a point at the intersection of the bisectors.
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We go to the slider menu to find the text tool.
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We create the text we want the student to see when D reaches the intersection point.
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We use the advanced tab to make the text appear only when the points are overlapping. (Given the precision with which
GeoGebra measures coordinates, rather than testing for equality, we test to see if the points are within .05 of each other.)
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