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WinGeom is a public domain program, available from Peanut Software via the Internet.  It allows students to produce geometric constructions, make conjectures about the constructions and test those conjectures.  It is comparable to Geometer's Sketchpad or Cabrie Geometry, but has the advantage of costing nothing.  You can freely install it onto a school network, and give copies to your teachers and students.

The program uses less than 1.5 megabytes of hard disk space, runs happily on Windows 3.1, Windows 95 and Windows NT and is very easy to install on a network.  It may not have all of the functionality of Geometer's Sketchpad or Cabrie Geometry, but it will allow students to explore the two dimensional geometry in the P-10 syllabus, periodic functions and differential calculus in Maths B, and conic sections in Maths C.  WinGeom allows students to explore properties of shapes in three dimensions, to slice those shapes in a variety of ways and then spin the slices in space.

The first part of this document is a brief introduction to some of the features of WinGeom.  The second part is an extensive collection of geometry labs, which were downloaded from the Peanut Software website in a format called 'tex' and then printed. 

The URL of the website is http://www.exeter.edu/public/peanut.html.  It is worth visiting the website yourself as Rick Parris, the creator of WinGeom, occasionally updates this and other programs.

If Two Parallel Lines are Intersected by a Transversal, the Alternate Angles are Equal

	Let's demonstrate the above theorem.

1. To begin, run WinGeom, and select (2-dim).

2. Click on (Btns, Toolbar) to make it easy to switch tasks.  A floating toolbar should be visible.

3. The 'btns' toolbar should have (seg) selected.  If not, select it now.

4. Plant 3 points anywhere on the screen by moving the cursor and pressing the right mouse button, 3 times. The points should be labeled A, B and C.

Note:  If you make a mistake, select Edit and Undo. You can select this repeatedly to undo multiple steps.
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	5. Select (Line, Lines…,), type AB and press [ok].

6. Select (Line, Parallels…), type AB for the line and C for the point and press [ok].  A new point D should appear.

7. In the 'btns' toolbar, select (drag).

8. Now drag each point in turn (To drag, position the mouse over a point, hold down the left mouse button and move the mouse to a new location).  Why are some points free to move and others are not?
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	9. In the 'btns' toolbar, select (seg).

10. Right click towards the top of the screen to plant point E.  Right click towards the bottom of the screen to plant point F.

11. Select (Lines, Lines…), type EF and press [ok].

12. In the 'btns' toolbar, select (drag). Drag E and F around the screen.  Is this what you expected?
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	13. In the 'btns' toolbar, select (seg).

14. Right click on the intersection of AB and EF.  This should label the intersection as G.  Repeat for the intersection of CD and EF, to produce H.

15. Select (drag) on the 'btns' menu.  Drag each point one by one.  What is the effect of dragging G and H?
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	16. Select (Meas), type  <AGH, and press [Enter]. The measure of angle AGH should appear in the both the measurements window and the main window.

Note: To type the angle symbol, press [Shift] [ , ]. 

Type <GHD and press [Enter].  The measure of angle GHD should appear in both windows.

17. Close the measurements window.
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	18. Select (drag) in the 'btns' toolbar.  Now move points A to H around.  What can be said about alternate angles?

19. Measure other angles in the diagram.  Which ones are congruent?  Which ones are supplementary?

Note:  to move the text around, select (text) in the 'btns' toolbar, then drag the text to a new position.

20. Save your work if you wish.

21. Close the window.
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The Angle in a Semi-Circle is a Right Angle

	Let's demonstrate the above conjecture.

1. To begin, run WinGeom, and select (2-dim).

2. Click on (Btns, Toolbar) to make it easy to switch tasks.  A floating toolbar should be visible.

3. Select (circ).

4.  Right click anywhere to select the centre of the circle.  It should be labeled as A.

5. Position the mouse at A, hold down the left mouse button and drag to draw a circle.  
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	6. Select (Line, Lines…,), type AB and press [ok]. 

7. In the 'btns' toolbar, select (seg).

8. Right click on the intersection of the line AB and the circle.  The point should be labeled as C.

9. Right click anywhere on the circle.  The point should be labeled D.

10. Draw line segment BD by pointing at B, holding down the left mouse button and dragging to D.

11. Draw the line segment CD similarly.

12. In the 'btns' toolbar, select (drag).

13. Move the points A,B,C and D around the screen.


	[image: image8.png]




	14. Select (Meas), type <BDC and press [Enter].  Close the measurement window.

15. Move points A,B,C and D around the screen.  Note that the angle marked in the semi-circle is always 90 degrees.

16. Save the construction if you wish.

17. Close the window.
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Other Investigations

Here are some investigations for you to try.

· The angle sum of a triangle is 180 degrees.  Start by planting 3 points and connecting them.

· The angle sum of a quadrilateral is 360 degrees.  Start by planting 4 points and connecting them.

· The perpendicular bisector or a chord passes through the centre of the circle.  To draw the perpendicular bisector, select (Line, Perdendiculars…, Perp bisectors).

· Angles on the same segment of a circle are congruent.  Also, the angle at the centre of a circle is twice the angle on the circumference.  By dragging points on the circumference, it is easy to demonstrate that the angle in a semi-circle is a right angle.

· Draw a random parallelogram by selecting (Shape, Random, Parallelogram). Use WinGeom to help you make conjectures about the properties of a parallelogram.  Note that these points cannot be dragged freely around the screen.

· Repeat the above investigation for a rhombus (Shape, Random, Rhombus).

· Investigate transformational geometry.  You will need to plant some points and draw some line segments before you choose a transformation from the Transf menu.

· You can learn how an existing construction was made opening the file and selecting (Other,Lists,History).  Each line represents one menu selection or mouse click.   You can learn about more advanced features by selecting (2 dim) and reading the help file.

· Explore three dimensional geometry by selecting (3 dim).  You can select an existing polyhedron by selecting (File,Library).  You can turn the figure in space by selecting (Turn, Many).  One of the more interesting things to do is to select (Edit,Slice,Cut…).  You can cut a polyhedron in two by naming vertices, edges or the equation of a plane.  Having sliced the polyhedron you can then rotate either part.
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