
    (Geometer's Sketchpad Introduction) 
                 

  

Let's get started! First open sketchpad and getting up and running. Next try PLAYING with the buttons on 

the left.  These are called the FREE HAND TOOLS. Can you figure out what each one does? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Start by making a few pictures with the Circle, point, and line tools. If you would like to start on a new 

page, select  New Sketch from the File menu at the top. 

Then try to figure out what each of the "arrow" or selection tools do.  
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In order to have the 
additional options 
shown here, you must 
click and hold down the 
mouse button on these 
particular free hand 
tools. 

In order to have the 
additional options 
shown here, you must 
click and hold down the 
mouse button on these 
particular free hand 
tools. 
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Now let's try a classic style construction with the free hand tools. Start a New Sketch. 

o Click and hold down on the line tool and select the segment tool.  

o Create a horizontal line segment in the center of your sketch 

o Click on the label tool at the left and make sure your points are labeled A and B. 

o Using the circle tool as a compass, can you create the necessary circles to help you find the line 

that is a perpendicular bisector of  the line segment AB .   

 

Have you been able to create the perpendicular bisector?  This is just as easily accomplished with 

pencil and compass but try going back to the arrow/translation tool.  Now, try moving Point A or Point 

B around. Your construction should be dynamic (as you change the slope of  AB  the slope of  your 

perpendicular bisector changes to keep the lines perpendicular and as you change the size of AB the 

bisector moves to remain at the midpoint).  Are there any places where your construction "falls apart"? 

If your construction "falls apart" when you move Point A to certain places try to do another 

construction but this time make certain that both of your circles are defined by the points A and B. 

Your circles must be completely linked to the segment AB .  In other words, the circle that was 

centered at Point A should pass through Point B ( when you drag your circle from point A it should 

end at point B). Doing this will ensure that your two circle will expand and shrink with the segment 

AB  and in doing so will always intersect to create points that define the perpendicular bisector. 

 

 

A freehand rhombus 

Using only free hand tools can you construct a rhombus.  Think closely about the properties of a 

rhombus and the construction we  just completed. 

Can you find more than one way to construct a rhombus? 
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!!CRITICAL NOTE!! 
Please notice, just before you click on 
the mouse button to begin creating 
your circle the little menu bar will note 
that you are creating a circle centered 
at Point A but only if the cursor is 
directly above point A at the time. 

STOP here and 
take some time 

right now to try and 
create the 

construction on 
your own. Hint: One of the circles 

must be centered at Point A. 



A Unique Triangle 
o Using a new sketch create a circle in the middle of the sketch 

         

o Select the line segment tool and create two radii of the circle. (Make certain the lines start from the center of the circle and end on the edge 
of the circle)  

        

o Create a line segment using the two endpoints on the circle. 

        

o Using the arrow/selection tool highlight the circle and choose Hide Circle from the Display menu at the top. 

 

What type of triangle MUST this be? Again the sketch is dynamic so PLEASE make certain you try to manipulate the original 
givens by dragging the points around with the arrow/translation tool. Try selecting a side and measuring its length  under the 
Measure menu. 

 

In a similar fashion can you construct an equilateral triangle (see page 5)? a square? 
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 (Using the CUSTOM TOOL Button)       
In the freehand tools there aren’t any shapes such as squares, triangles, and other polygons. Sketchpad allows you to create your 
own buttons or tools to make these shapes.  
 

 Highlight your entire isosceles triangle from the previous Sketchpad activity by dragging a box around the triangle 
 

.  
 

 Next, click and hold down on the “CUSTOM TOOL”,  , button. Select Create New Tool. This should 

bring up another window in which you can name your new button/tool. After naming your new tool click OK.  

 

 

 

 

 

 

 

 

 

 

 Now your new tool should be ready to use.  To select your new tool just click and hold down the “CUSTOM 

TOOL”,  , button.  This time select your tool as shown below. 

 

 

 

 

 

 

 

 

 

 Finally, just click in the center of your sketch to designate the original  GIVENs.  This tool will be available in 

all other sketches as long as this window is open somewhere in the background. 
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 (A Quick Equilateral Triangle)       
 Create a line segment in the middle of your sketch. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Using the freehand circle tool create two circles.  Create one circle with center A and an endpoint B.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Create the other circle centered at point B and  with endpoint A. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Finally, using the segment tool connect each enpoint to a single intersection of the two circles.  The triangle is 

constructed of radii of congruent circles and must therefore be an equillateral triangle.  Using the selection tool 
highlight the circles and select Hide Circles under the Display menu. 

 
 
 

A critical step in this construction is to 
make certain that the circle is strictly 
defined by points A and B. To create 
such a circle using the freehand circle, 
click once on point A and then, on 
point B. This will ensure that segment 
AB will always define the circle. 



Using the selection tool, , 
click on the intersection to 
create an intersection point. 

    (Centroid investigation) 
                 

  

 Open a new sketch 

 Create a triangle using the segment tool 

 Highlight all three segments using the selection tool and 

select Midpoints under the Construct menu (Make certain 

that only the 3 segments are selected. If any of the points 

are selected the midpoint option will not be available.) 

 

 

 

 Construct the three medians of the triangle. Use the segment 

tool, ,  to connect each midpoint with the opposite 

vertex of the triangle. 

 

 

 

 

 

 Using the selection tool click on the precise intersection of 

the three medians.  This should create the point of 

intersection which is known as the centroid. 

 

 Next, use the label tool,   , to label all of the points 

similar to the diagram.  Place the cursor directly over a 

point that you wish to label and click once to turn on the 

label and click again to turn off the label (notice the label 

cursor hand turns black when it is floating over an object 

that can be labeled).  As the label cursor floats over an 

actual label the cursor will display a hand with an “A” in it.  

This signifies that you can double click here to change 

the label name.  Change your labels to match those in the 

diagrams at the right. 

 

 

 

 Now, we can investigate one of the more known theorems 

about centroids.  Using the selection tool, highlight the 

centroid and point B.  Then, under the Measure menu 

select Distance. 

Inactive Label Cursor Active Toggle Label Switch Edit Label Name 
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 In a similar fashion, measure the distance from the centroid to the 

point E.  Using the selection tool, click and drag point B around 

the sketch.  Can you make a conjecture about the two measures? 

 Select Calculate… under the Measure menu.  This will bring up an 

interactive calculator.  Position the calculator so that the two 

measurements can still be seen in the sketch behind the calculator. 

 Using the calculator, we can dynamically calculate the ratio of the 

two distances. The calculator can dynamically continue to make 

calculations based on the measure of each distance even if the 

distance is changed.  To use the actual measure in the sketch, 

literally click on the measure in the sketch as shown at the right. 

 First, click on the distance measure from the centroid to point B in 

the sketch.  Then, press the divide key.  Finally click on the 

distance measure from the centroid to point E and click on the  OK  

button.  Your calculator window should have:     . 

 Again, try dragging point B or any other vertex around.  Does the 

ratio stay the same? 

 Lets try investigating a more uncommon theorem about centroids.  

Using the selection tool highlight the centroid, point F, and point 

B. With these points highlighted, select Triangle Interior from the 

Construct menu.  

 In a similar manner, create the interiors for all 6 interior triangles.  

  The default color for a polygon interior is yellow.  Highlight a 

polygon interior, and select Color  under the Display menu. 

 Highlight all 6 triangles and select Area under the Measure menu. 

 Can you make a conjecture as to a property of these triangles? Try 

dragging or animating the vertices (to animate highlight the 

vertices and select Animate points under the Display menu) . 

Does the conjecture still appear to be true?  Can a general proof be 

made of your conjecture?   (Hint: side by side triangles are 

congruent b/c the midpoint ensures the bases are congruent and 

the common vertex ensures heights are congruent.  This is just the 

beginning of a possible proof. Using algebra and substitution the 

rest of the proof can be found.) 

   

 

Literally, click 
on the measure 
to use it in your 

calculations. 


