







Name _______________________

Exploring Special Quadrilaterals

We will use Geometer’s Sketchpad to explore some properties of special quadrilaterals.

Parallelograms
1.  Under “class folders”, go to “Math”, then “Runyan”, then “Geometer’s Sketchpad”, and open SpecialQuads.gsp.

2.  Go to the tab “Parallelogram.”

3.  Drag each vertex of the parallelogram to see what it does to the shape.   Remember, you can always “undo” under “Edit.”  **Try making a rectangle, rhombus, and square by dragging vertices.

4.  Move your vertices back to form a simple parallelogram.

Sides
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5.  Click on the arrow tool.           Next, click on segment AB.  This should be the only thing highlighted in pink.  If it is not, click on a white part of the screen to deselect everything, and then click on segment AB again.

6.  Under “Measure,” select “length.”  Next, click on a white part of the screen to deselect everything, and select a new segment to measure.  Follow the same procedure to measure all segments.

7.  Now drag your vertices again to see how your measurements change.

8.  Make a conjecture about the lengths of the sides of parallelograms.
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Angles
9.  Click on the arrow tool to select three consecutive vertices of the parallelogram  (“Consecutive” means that the vertices go around shape in order, like ABC or CDA).  Note:  the middle point you select will be the vertex of the angle. 

10.  Under “Measure,” select “angle.”  After deselecting everything (by clicking on a white part), select the next angle you would like to measure.  Follow this procedure to measure all angles of the parallelogram. 

11.  Drag your vertices again to see how your measurements change.

12.  Make a conjecture about the measures of angles of a parallelogram.


Sides Revisited

13. Click on only one side of the parallelogram.  Under “Measure,” select “slope.” Follow the same procedures to find the slopes of the other segments.

14.  Make a conjecture:  are the opposite sides of a parallelogram sometimes, always, or never parallel?  (Remember, parallel lines have the same slope.)


15.  Make a conjecture:  are the angles of a parallelogram sometimes, always, or never right angles?
(Remember, right angles are formed by intersecting perpendicular lines.  Also, perpendicular lines have slopes that are opposite reciprocals (like 2/5 and -5/2)).


Next, we will use the methods you just learned to measure sides, angles, and slopes to explore the properties of other parallelograms below.  Be sure to drag the vertices of the shapes to check whether your conjectures always hold.

Rhombuses
Click on the tab for rhombus to explore its properties.  Then, answer the questions below.

16.  
a.  How are the lengths of the sides related?  _________________________________________


b.  How are the measures of the angles related?_______________________________________

17.  Answer sometimes, always, or never for each statement about any rhombus.


a.  A pair of opposite sides are parallel.  ____________________________________________


b.  Both pairs of opposite sides are parallel.  _________________________________________


c.  A pair of opposite angles are congruent.  _________________________________________


d.  Both pairs of opposite angles are congruent.  ______________________________________


e.  A rhombus is a square.  _______________________________________________________

           f.  A square is a rhombus.  ________________________________________________________

Rectangles

Click on the tab for rectangle to explore its properties.  Then, answer the questions below.

18.  
a.  How are the lengths of the sides related?  _________________________________________


b.  How are the measures of the angles related?  ______________________________________

19.  Answer sometimes, always, or never for each statement about any rectangle.


a.  A pair of opposite sides are parallel.  ____________________________________________


b.  Both pairs of opposite sides are parallel.  _________________________________________


c.  All angles are right angles.  ____________________________________________________


d.  A rectangle is a square.  _______________________________________________________


e.  A square is a rectangle.  _______________________________________________________


f.  A rhombus is a rectangle.  _____________________________________________________

Squares
Click on the tab for square to explore its properties.  Then, answer the questions below.


20.  Click on the segment tool on the tool bar.  
  Click on vertex A, then on vertex C.  This should 

add a segment from A to C.  Next, add a segment from B to D.  These are the diagonals of the square.


21.  Click on the point tool on the tool bar.  
        Click on the intersection of the two diagonals.  Both diagonals should turn colors when you are at their intersection.

22.  
a.  How are the lengths of the diagonals related?  _____________________________________


b.  How are the angles created by the diagonals related?  _______________________________

23.  Make a conjecture:  Which property from question 22 is also true of any rhombus and which property from question 18 is also true of any rectangle?

















