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Part II: The Toolbox
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As GSP starts up, you will see a picture with the words "The Geometer's Sketchpad" in the center of the screen. Click once anywhere to clear the picture. Now you are looking at the basic GSP layout, called a sketch. To the left on the sketch you will see six different squares with different objects in them. These objects are called the tools. The five most commonly used tools and their names are at the top of this page. The area to the right of the tools is called the window. We are going to examine how to use each of the five tools. 



The Circle Tool:
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	Select the circle tool by using the mouse to position the arrow over the circle tool and click once. To draw a circle, move the mouse to the right onto the sketch window. Press and hold the mouse button while moving the mouse. A circle should appear. Practice making five or six circles of different sizes. Now practice erasing them by using "Command Z" or "Undo." One by one the circles should disappear. Now draw three circles of different sizes that fit on the screen. 




The Select Tool:

	[image: image9.png]



	Choose the select tool (sometimes called the translate tool). When you press and hold the select tool three other pictures appear. In the spaces below, sketch each of the other tools. 


For now, make sure you are using the first one with the arrow only. Move onto the window and highlight a circle by moving the arrow close to a circle until the arrow becomes horizontal. When the arrow is horizontal it means the arrow is pointing to something. Try to avoid the point on the circle; you'll need that shortly. With the arrow horizontal, hold down the mouse button and move the mouse around. 

What happens? _____________________________________ 

Arrange the circles from smallest to largest so that they look like a snowman. By using the select tool, how can you change the size of the circle you have already drawn? (Hint: paragraph above.) 

___________________________________________________



The Point Tool:
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	Select the point tool - it looks like a dot. Using this tool is very simple: wherever you click, a point appears. Use the point tool to put eyes, nose, mouth, and buttons on your snowman.


(If you have some spiritual connection to the point tool or you're just emotionally attatched to it - like a hamster to his big plastic get inside and roll around the house until someone kicks me down the stairs ball - you can put snowflakes all around your snowman.) 



The Segment Tool:
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	The segment tool allows you to draw straight objects. When you press and hold the segment tool three other pictures appear. In the spaces below, sketch each of the other tools and fill in their names. 


Off to the side of your snowman you are going to practice drawing one of each of the three types of straight objects. To draw a straight object, click and hold the mouse button while dragging in the direction you want your object to go. Try drawing one horizontally. What happens when you hold down the SHIFT key while drawing a segment? (Hint: move the endpoint around in a circle.) 

_____________________________________

Now use the segment tool to put arms and hands on your snowman. (If you are feeling particularly linear and have bonded with the segment tool like Krazy Glue to an eyelid, you could draw the ground and a put a hat on the snowman.) 



The Labeling Tool:
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	When you draw anything GSP gives it a name called a label. Sometimes, however, the label is invisible. Every point, circle, and segment you have drawn on your snowman has a label - even if you can't see it. 


Let's see what the program labeled your snowman's nose. Choose the labeling tool from the toolbox on the left of the screen (it looks like a little hand). Move the hand close to the nose of your snowman. When you are pointing at the nose the hand will turn black. Click once and a letter should appear. What is the label for your snowman's nose? 

___________________

Click on the nose again to make the label disappear. Now you will need to put your name on your snowman so I know who it belongs to. The labeling tool actually serves two purposes: labeling tool and text tool. You have already seen what the labeling does. The text tool allows you to write whatever you want anywhere on the sketch. To put your name on the snowman, find an empty place on your picture and move the labeling tool there. Click and hold the mouse button while dragging diagonally. A box should appear. This is called a text box. Type in your name, period number, and today's date. If you want to change the size and style of your font it is under the DISPLAY menu. 



Printing and Saving:

Let's print the snowman to see how he looks. Before you print, however, make sure your picture is complete with all the necessary parts. Your name, the period, and the date should also be on the sketch. Once all this is complete choose "Print" under the FILE menu. Your snowman will pop out at one of the printers in the room. 

Suppose you want to save your snowman to show your grandkids in 20 years. No problem. Go under the FILE menu and choose "Save". A save screen similar to the one pictured below will appear. 
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	1. Make sure that the name of your disk is in the upper right-hand corner of the save screen. 

2. Type in "Snowman" for the name of your picture. 

3. Click on "Save". 


What is the keyboard shortcut for saving? _________________ 

The stripe at the top of the save screen ("Mr. Riedy's disk") tells you which folder you are about to save your file into. Since you have no folders on your disk it is not important at this time. We will talk about it in later labs. 

Next Page
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Part III: Other Useful Functions

A New Sketch:

You now need a new, blank sketch to work with. Choose "New Sketch" under the FILE menu. 

What is the keyboard shortcut for starting a new sketch? ________________ 

A new page appears with the title "Untitled #2". The computer calls each new sketch "Untitled .." until you save it and give it a name. Let's check to make sure your snowman has the proper name. If you go to the WORK menu you should see the names of two sketches at the bottom of the list: "Untitled #2" and "Snowman." Choose "Snowman." 

Now your snowman sketch should be on the screen. You can use the WORK menu to skip between any open sketches. Go back to the untitled screen. 



Highlighting:

The most important thing in GSP is how to highlight objects. This is your way of telling the computer, "I'm talking about this object." To highlight you must use the select tool. The computer tells you a straight object or a circle is highlighted by putting little black squares on the object. A point is highlighted when it looks like a bullseye. 

1. On your new sketch, draw several points. Notice that the last point you drew is highlighted. 

2. Draw a circle and two segments that start outside the circle and pass through it. 

3. Use the select tool to move the circle just a little bit but still intersecting the segments. 

What if you want to move more than one thing at a time? To highlight more than one thing at a time you need to hold down the shift key while highlighting all the objects. The previous sentence is bolded because it is extremely important. Now highlight the circle and one of the segments. Move them away from the second segment so that the second segment and the circle no longer intersect. 



Hiding Objects:

Very seldom when using GSP will you delete objects. Instead you will hide them. Delete means to completely erase something, while hide means that it's still there but you just can't see it. Look through the menus to find the "Hide" command. 

What menu was it under? ________________ 

What is the keyboard shortcut? ________________ 

Highlight the circle and hide it using either the menu or the keyboard shortcut. The circle should disappear. Suppose you really didn't want the circle to be gone because you miss it like a long-lost brother. To bring it back you need to use the "Show All Hidden" command under the DISPLAY menu. Your long-lost brother the circle should reappear. 



Changing Labels:

There will be a time where you will want to change the label the computer gave to an object in your sketch. Click once on the circle with the labelng tool (see p. 4 for a refresher). 

What label did the computer give your circle? _________________ 

You probably don't like that label so let's change the label of your circle to "Herb the Circle." As you move the labeling tool close to the circle it turns black. As you move the lableling tool close to the actual label a small capital "A" should appear on the little white hand. When this happens double-click the mouse button. This may take some practice. 

If you double-clicked properly, the screen below should appear. Type in "Herb the Circle" and click "OK". 
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Using the method above, change the labels of the endpoints of the segments W, X, Y, and Z in any order. If you don't like the font type or size you can change them by clicking on "Style" on the Relabel screen. You can also move the label around the object for which it is named. When you move the lableing tool close to a label you get the small "A" on the hand. 

If you click and hold the mouse button, you can move the label where you want it. Try moving some labels. Save this sketch to your disk as "Herb" (see p. 5 for a refresher on saving). 

	[image: image21.png]



	
The Geometer's Sketchpad
Introductory Lab - page 5


Mike Riedy
[image: image22.png]



TOC || Page 2 || Page 3 || Page 4 || Page 5 || Page 6 || Page 7
[image: image23.png]



Part IV: Menus, Menus, and More Menus

By this time you should be able to draw pretty pictures, but what about the real geometry involved? 

Measurements:

Start with a new sketch. Draw a segment, a line, and a circle. Highlight the segment but not the endpoints. What about the segment can you measure, and what are the measurements (do not include "Calculate")? 

        What can be measured?
        What is the measurement?

        ________________________        ________________________

        ________________________        ________________________

Now highlight just the endpoints but not the actual segment. What about the segment can you measure, and what are the measurements (do not include "Calculate")? 

        What can be measured?
        What is the measurement?

        ________________________        ________________________

        ________________________        ________________________

Highlight just the circle. What about the circle can you measure, and what are the measurements (do not include "Calculate")? 

        What can be measured?
        What is the measurement?

        ________________________        ________________________

        ________________________        ________________________

        ________________________        ________________________

        ________________________        ________________________



Constructions:

There are two ways to construct things with GSP. The first is to draw objects free-hand by using the basic tools in the toolbox. The second method is to use the CONSTRUCT menu and all its possible choices. The second method is more accurate and should be used whenever possible. 

Let's try a few constructions. We will begin by playing with the circle. Highlight the circle and choose "Point On Object" under the CONSTRUCT menu. A point should appear on the circle. Highlight the new point and the center of the circle, but not the circle itself. Tell the computer to construct the segment connecting those two points. 

What is this special segment called? ____________________________ 

What is the length of this segment? ____________________________ 

Now highlight only the circle and construct the "Circle Interior." Change the color of the interior to green by looking under the DISPLAY menu for the choice of "Color". 

Let's play with the segment for a while. Highlight the segment and construct a "Point At Midpoint." Highlight the midpoint you just constructed and the segment itself. Construct the "Perpendicular Line." Change the color of this new line to blue. 

If you want to know how to use any of the other CONSTRUCT menu choices you can choose "Construction Help" under the CONSTRUCT menu. This will explain everything you need to know about constructions. Save this sketch to your disk as "Construction" (see p. 5 for a refresher on saving). 



Angles:

One of the building blocks of geometry is the angle. We are now going to look at some things you can do with angles using GSP. 

Start with a new sketch (don't forget the keyboard shortcut). An angle is defined as "two rays that share a common endpoint." Using this definition, construct an angle on your new sketch. Make sure you use rays and not segments or lines. Also make sure the two rays share their endpoints. 

If your construction is correct, you should be able to see three distinct points: outside points (one on each ray), and the common endpoint, called the vertex. Drag any of the three points to make sure you have an angle. 

Display the labels for the three points (see p. 4 for a refresher on labeling). Now construct a segment connecting the outside points by highlighting both points only   and choosing "Segment" under the CONSTRUCT menu (make sure the segment tool is showing in the toolbox). Highlight the three points in the following order: 

1. an outside point 

2. the vertex 

3. and the other outside point. 

Now measure the angle. 

How big is the angle? ______________________ 

What does the little symbol after the angle measure stand for? 

__________________________________________ 

Clear all the highlighting by clicking any blank area on your sketch. This is another trick commonly used and very important when using GSP. 

Highlight the three points again but in a different order with one of the outside points as the second chosen point. 

What is the measure of this angle? ______________________

Now repeat this procedure with the other outside point as the second chosen point. 

What is the measure of this angle? ______________________

Now let's do a little calculating. We want to find the sum of the three angles from above. You could do the calculation in your head or even pull out your handy-dandy pocket calculator, but wait - there is an easier way! GSP will do the calculation for you. 

Highlight the three angle measures in the upper left-hand corner of your sketch. Choose "Calculate" under the MEASURE menu. Under the bar that reads "Values" you will find the names of all three angles you measured. Choose one of the angles, "+", another angle, "+", and the last angle. Then click "OK". 

What is the sum of the three angles? ______________________

You should find the sum to be greater than 150 degrees but less than 200 degrees. If not, try again. 

Drag one of the outside points. 

What changes as you drag the point? ______________________ 

What does not change? ______________________

You just measured the three angles of a triangle. What can you conclude about the sum of the measures of the angles of a triangle? 

_____________________________________________________________ 

_____________________________________________________________ 

Save the angle sketch to your disk as "Angle sums" (see p. 3 for a review of saving procedures). 
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Transformations:

Later we will look at properties of transformations, but for now let's look at the basics. 

Start with a new sketch. Draw a triangle and place a single point somewhere outside the triangle. 

Describe how you constructed the triangle: 

________________________________________________________________ 

________________________________________________________________ 

There is another way to construct a triangle. How? 

________________________________________________________________ 

________________________________________________________________ 

Highlight only the single point and choose "Mark Center" under the TRANSFORM menu. 

What is the keyboard shortcut for marking center? _________________ 

You can also accomplish this by double-clicking on the point (a little bullseye should appear around the point for a fraction of a second). Next, change the select tool to the rotation tool (see p. 3). Highlight all parts of the triangle. Drag the triangle. 

What happens? 

________________________________________________________________ 

Change the rotation tool to the dilation tool. Now try dragging the triangle. What happens when you try to move the triangle closer to and farther away from the point? 

________________________________________________________________ 

The select tool is sometimes called the translate tool. Define the three words translate, rotate, and dilate. 

________________________________________________________________ 

________________________________________________________________ 

________________________________________________________________ 

Start with a new sketch. On the left half of the sketch draw a small smiley face and a vertical line just to the right of it. Feel free to add some color and make your smiley face one solid color. Highlight the line and choose "Mark Mirror" under the TRANSFORM menu. Highlight your entire smiley face and choose "Reflect" under the TRANSFORM menu. Now try moving one of the eyes on the left smiley face. 

What happens to the eye on the smiley face at the right? 

________________________________________________________________ 

Save this sketch on your disk as "Smiley face" (see p. 5 for a review of saving procedures). 



Animation:

We are now going to play with the coolest function of the Geometer's Sketchpad: animation. 

Start with a new sketch. Draw a large circle in the center of your sketch. "Hide" the point that is on the circle. 

Now highlight the circle (not the center) and choose "Point On Object" from the CONSTRUCT menu. A new point should appear on the circle. Find its label and change it to "Roger." Highlight Roger and the center of the circle, and have the computer construct a segment connecting the two. 

Change the color of this segment to blue, make sure it is highlighted, and choose "Trace Segment" under the DISPLAY menu. Highlight the segment and Roger and choose "Perpendicular Line" under the CONSTRUCT menu. Change the color of the line to red, make sure it is highlighted, and choose "Trace Line" under the DISPLAY menu. Clear all highlighting. 

Next, highlight Roger and the circle, in that order. You need to choose "Animation..." from the sub-menu under the choice of "Action Button" under the EDIT menu. Click "Animate". When you do this properly, a button will appear that says "Animate" on it. Double-click the button. 

Cool, huh? Click anywhere to stop the animation. Save this sketch on your disk as Animation. 
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Part V: Graphing


One of the new functions added to GSP is the ability to graph points and lines on coordinate axes. Start with a new sketch. Under the GRAPH menu choose "Create Axes". An x-axis and a y-axis should appear. Notice there are already two points on the axes: one at the origin (0, 0) and one at (1, 0). The point at (1, 0) is called the control point. It changes the scale of the axes. Try dragging the control point. 

What is the distance between the control point and the origin? 

_______________________ 

Move the control point until the distance is as close to 1 cm as possible. Go back under the GRAPH menu and choose "Show Grid". A bunch of dots appear. Now choose "Snap To Grid" under the GRAPH menu so that there is no check in front of it. Now you should be ready to rock-n-roll.

Let's plot some points. There are two ways to do this. Just like when constructing segments you can do it yourself or have the computer do it for you.

You do it first. Use the point tool to put three points anywhere on the screen. Want to know what the coordinates of the three points are? Highlight each point and go under the MEASUREMENT menu and choose "Coordinate".

What are the coordinates of the three points?

______________ , ______________ , ______________ 

Now let the computer plot some points. Start with a new sketch and create a axes like you did above. Under the GRAPH menu choose "Plot points...". You should see a screen like the one below.
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Have the computer plot the following points: (0, 5), (4, 2), (​4, 2), (​3, ​ 4), and (3, ​4). Now connect each point with a segment to all of the other points.

How many segments did you need to draw? _________________________

The segments that connect points not next to each other are called diagonals.

How many of the segments are diagonals? _________________________ 

You should now have a pretty picture. Save the sketch to your disk as "Point plot" and draw what you see on the picture below. Now we are going to graph a line. Start with a new sketch. Create axes as previously discussed. Plot the points (4.1, ​3.4) and (​1.7, 5.2). Now have the computer construct the line through the two points. (Remember to switch from the segment tool to the line tool in the toolbox at the left.) Under the MEASUREMENT menu choose "Equation".

What is the equation of the line? _________________________

Measure the slope of the line. What is the slope? _________________________ 

Highlight the line and one of the points on the line. Choose "Perpendicular line" from under the CONSTRUCT menu.

What is the slope of the perpendicular line? _________________________

Use the computer to multiply the two slopes together. (see p. 8 to refresh on calculator use)

What is the answer? _________________________
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Summary


We have covered a lot of material in a short period of time. Not only did this lab introduce you to Geometer's Sketchpad but it should also act as a reference guide when we do future activities. Don't lose it. Keep the lab and bring it with you when we come back to the computer lab. You need to turn in both your disk and your lab for grading. Have a great day!!

