Getting Started with the Geometer’s Sketchpad

What you can do with the Sketchpad:
· You can draw and construct geometric objects with the drawing tools in the toolbox and with the commands in the Construct menu. 

· You can transform your drawings by “dragging” with the arrow tool and by using the Transform menu. This allows you to change shapes or to translate, rotate, reflect, and dilate objects.

· You can measure objects and perform calculations based on measurements using the Measure menu.

· You can graph objects on the coordinate plane and determine slopes of lines and other attributes of the figures using the Graph menu.

Drawing:
There are three tools in the Toolbox on the left side of the screen that allow you to draw objects. These include the Point tool, the Circle tool, and the Line tool.

To choose a drawing tool, click and release on it. The tool should be highlighted on the left side of the screen and the “tool status” should appear on the lower left of the screen.

1. The Line tool has three (3) different drawing tools: a segment, a ray, and a line. Start with the segment tool and use it to draw a triangle. To get the ray or line tool, simply click and hold down the mouse button on the Line tool and slowly move to the right until the desired tool is selected, then release the button. 

What happens if you use the line or ray tool to draw a triangle?

2. Now select the circle tool and draw a circle. Make it large enough to put a triangle inside.

3. Use the point tool to place three new points on the circle. Then use the segment tool to construct a triangle using these three points as the vertices of the triangle.

4. Sketchpad automatically labels all objects in your drawing. These may not appear on your screen. To display the labels, select the hand or text tool from the bottom of the toolbar. Now click on an object to reveal its name or label. To change the label, double click on the displayed label and type in the label of your choice.

Dragging and Selecting:
Dragging and changing the shape of objects is done with the Arrow tool in the toolbox. The arrow tool is also used to select parts of a drawing or an entire drawing. Start by choosing the arrow tool by clicking and releasing on the arrow that appears in the upper left of the toolbox.

5. The points at the ends of line segments are called control points. Click and hold down the mouse button on a control point. Now slowly drag the mouse to move the control point. Drag an endpoint of a segment in the triangle drawing to change its shape. 

6. How can you change the size of the circle without changing the location of its center? How can you change the location of the center without changing the size of the circle?

7. With the point tool, place a point on the circumference of the circle. What happens when you drag the point?

8. The selection arrow is also for selecting objects. You can select more than one object at a time by holding down the Shift key as you click on the objects. This is useful when you want to drag more than one object at a time. 

Measuring and Calculating:
You can measure many different quantities with Sketchpad, and also perform calculations related to the measurements. Sketchpad will update measurements automatically as you "drag" points and objects.

9. To measure the length of one of the sides of the triangle, select the side you wish to measure using the selection arrow. Then choose Length from the Measure menu which is found in the menu bar at the top of the screen.

10. Measure all three sides of the triangle, then drag one of the vertices to change the shape of the triangle, and watch what happens to the measurements. 

11. To measure an angle of the triangle you must select the three points associated with the angle to be measured. Be sure the second point selected is the vertex of the angle you wish to measure.

12. Measure all three angles of the triangle.

13. To calculate the sum of the angle measures, select each of the three measures on the screen (using the Shift key to select them so all three will be highlighted). Then choose Calculate from the Measure menu. The calculator that appears contains a menu. Under Values will be the three angle measures you have selected. You can use this to perform the calculation. 

14. Calculate the sum of the three angle measures. To do this, select one of the three values from the Values menu on the calculator, then press +. Select the next angle measure from Values and press +, then the third angle measure and press OK to get the final sum. The sum of the three angle measures should appear on the screen below the angle measurements.

15. Now drag one of the vertices of the triangle. What do you notice about the sum of the angle measures?

Constructing:
The drawing tools are very helpful for quickly creating a figure. But there are times when you will want to construct a particular type of figure such as a pair of perpendicular lines. The Construct menu in the menu bar at the top of the screen provides many useful construction tools.

If the items in the Construct menu are "grayed out", these choices will not be available until you appropriately select the objects that Sketchpad needs to do the construction. For instance, to construct a pair of parallel lines, Sketchpad must have a line with which to start. You must also tell Sketchpad exactly where the parallel line will pass by selecting a point.

16. To construct a line parallel to a given line through a given point, begin by drawing a line and a point not on the line. Then use the arrow selection tool to select both the line and the point (remember to hold down the Shift key). Choose Parallel Line from the Construct menu. The line parallel to the one you drew should appear on the screen.

17. How would you construct a line perpendicular to the given line so the perpendicular line passes through the same point as the parallel line?

18. Use the Construct menu to construct the midpoints of the sides of the triangle. What item(s) does Sketchpad need selected so that it knows where to construct the midpoint? 

Transforming:

The Transform menu allows you to perform several different transformations. Often, transformations can help to create or construct a particular object. We will use the Rotate option in the Transform menu to construct an equilateral triangle. In order to do a rotation, Sketchpad needs to know which point will be the center of rotation.

19. Start by drawing a line segment that will be the base of the equilateral triangle. Select just one of the endpoints of the segment. This point will act as the center of rotation for the first rotation. Now choose Mark Center from the Transform menu. 

20. Now select the segment and the other endpoint (holding down Shift key to select both), and choose Rotate from the Transform menu. A dialog box will appear and you will have to input the needed information.

21. Since the angles of an equilateral triangle are all the same, each angle measures 60 degrees. Enter 60 for the degree of rotation and press OK. The segment and selected endpoint will automatically rotate 60 degrees in the positive or counter-clockwise direction. 

22. Now select the other endpoint of the original segment as the new center of rotation. Be sure to choose Mark Center from the Transform menu. Select the original segment again to be rotated. Then choose Rotate from the Transform menu. Rotate the segment -60 so the segment is rotated in the negative or clockwise direction. Is the resulting figure an equilateral triangle? How do you know?

Some Tasks to Try:

· Construct a square using the Transform menu as we did to construct an equilateral triangle.

· Construct a quadrilateral. Then construct the midpoints to each side of the quadrilateral. If you join these midpoints with segments to form a new quadrilateral, what kind of quadrilateral will you get?
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