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Discovering Properties of Parallelograms, Trapezoids, and kites
You will use Cabri Geometry software on the Voyage 200 to explore special properties of parallelograms. Define all terms, fill in the blanks, and answer all questions with complete sentences.

DEFINITIONS:

· A parallelogram is _______________________________________________________.

· A diagonal is ___________________________________________________________.
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THE PARALLELOGRAM:

1. Construct a parallelogram.  Label your parallelogram PARL. 

2. Make sure that opposite sides are parallel.

3. Measure the angles of PARL.

4. Compare a pair of opposite angles. Drag a vertex to see if this comparison remains for all parallelograms.

5. State your observations below.

6. Name a pair of consecutive angles of PARL.  _____________ Find a relationship that exists between consecutive angles of a parallelogram.  State a conjecture about the consecutive angles of a parallelogram. 

7. Compare the lengths of the opposite sides of the parallelogram you made.

8. State a conjecture about the opposite sides of a parallelogram.

The opposite sides of a parallelogram ______________________________________.

9. Construct the diagonals PR and AL.  Label the point of intersection M.

10. Does AL = PR? ______ Does AM = ML? ______                Does PM = MR? _______

11. If AM = ML, then M is the _____________ of diagonal AL. If PM = MR, then M is the _____________ of diagonal PR.

12. Does AL bisect PR? ______ Does PR bisect AL? ______

13. State a conjecture about the diagonals of a parallelogram.  The diagonals of a parallelogram ______________________.

Discovering Properties of Special Parallelograms (con’t.)

THE RHOMBUS:

If two parallel lines are intersected by a second pair of parallel lines the same distance apart as the first pair, then the parallelogram formed is a rhombus.  In other words a rhombus is an equilateral parallelogram. 


1. Construct a rhombus. (Be careful to construct the rhombus so that when dragging a vertex the quadrilateral will remain a rhombus.)

2. Draw in both diagonals of the rhombus you created.

3. Measure the angles formed by the intersection of the two diagonals.  What kind of angle is formed?_____________  Test this by dragging a vertex.  Do the diagonals of a rhombus always intersect each other this way?   _____________

4. A previous conjecture told us that the diagonals of a parallelogram bisected each other.  A rhombus is a parallelogram.  Do the diagonals of a rhombus bisect each other?  _________

      In question 3, you discovered that the diagonals of a rhombus intersect each other in another                   special way.  Make a conjecture combining these two ideas.

The diagonals of a rhombus are ___________________________________________________.

5. Compare the angles formed by the diagonals and the sides of the rhombus at each vertex.  What do you observe? State a conjecture about the pair of angles at each vertex.

The diagonals of a rhombus ______________________________________________________.

THE RECTANGLE: 
A rectangle is ______________________________________________________________.  

1. Construct a rectangle.

2. Make a conjecture comparing the measure of each angle of a rectangle.

3. Make a conjecture about the diagonals of a rectangle.

THE SQUARE:

A square is ________________________________________________________________.

Before answering the last question below, you may want to construct a square and test to see if all the properties of the rectangle and rhombus are true for the square.  There are many ways to construct a square.  Test your construction by dragging a vertex. If the quadrilateral remains a square then your construction was correct.

Is a square a parallelogram?, a rectangle?, a rhombus? (EXPLAIN)
The Trapezoid and Kite

     A trapezoid is a quadrilateral with exactly one pair of parallel sides.


In a trapezoid, the parallel sides are called bases. 

 A pair of angles that share a base as a common side are  
called a pair of base angles.


THE TRAPEZOID

Construct two parallel segments.  Label one segment TR and the other segment PA.  Connect T and P with a segment and connect R and A with a segment so that you have trapezoid TRAP.

Measure the consecutive angles between the bases of TRAP. (Remember consecutive angles are not the same as base angles.)

Make a conjecture about the consecutive angles between the bases of a trapezoid.

_________________________________________________________.

Draw in the diagonals of TRAP.  Compare the lengths of the diagonals.

Do they bisect each other? ____.  Are they perpendicular? ____.  Are the diagonals congruent?________



II. ISOSCELES TRAPEZOID

A trapezoid whose two nonparallel sides are the same length is called an isosceles trapezoid.

One way to construct an isosceles trapezoid follows:

     Create three noncollinear points I, S, and O.

     Connect point S and O using the segment tool.

     Find the perpendicular bisector of segment SO.

     Use the reflection menu to reflect I over the perpendicular bisector and   call the reflection point T.

      Use the polygon tool to connect I-S-O-T.

      ISOT is an isosceles trapezoid.

Measure each pair of base angles.

What do you notice about each pair of base angles in an isosceles trapezoid? Complete the following statement.

The base angles of an isosceles trapezoid are __________________.

Construct the diagonals.

Compare the lengths of the two diagonals.

The diagonals of an isosceles trapezoid are _______________.

Do the diagonals bisect each other? _____.  Are they perpendicular? ____. Are the diagonals of an isosceles trapezoid congruent? ___________



III. THE KITE

A kite is a quadrilateral with exactly two pairs of distinct congruent consecutive sides.

    One way to construct a kite follows:

          Construct a segment KT.

           Put a point, I, not on the line containing    segment KT. 

           Reflect I over KT to create point E.

           Use the polygon tool to connect K-I-T-E.

      KITE is a kite.

In a kite, the angles between each pair of congruent 

sides are called the vertex angles and the other pair 

of angles is called the nonvertex angles.  So, in the above construction, angles K and ____ are vertex angles and angles I and ____ are nonvertex angles.  Why do you think that mathematicians used the names vertex and nonvertex to identify the angles ?

 The diagonals of a kite:

 Draw in the diagonals of KITE.  How do they intersect?

The diagonals of a kite are _______________.

What else seems to be true about the diagonals?  How do the diagonals divide each other? Does either one bisect the other?

The diagonal connecting the vertex angles of a kite is the ____________  ______________ of the other diagonal.

How do the diagonals divide the opposite angles? Does either diagonal bisect one of the angles? ______.

The _____________ angles of a kite are ____________ by a diagonal.

What else seems to be true about kites?

Measure each pair of opposite angles (vertex and nonvertex) of your kite.  Are both pairs of opposite angles congruent? _____.  One pair?  _____.  Which pair? __________.  Are any pairs of angles complementary? _____. Supplementary? ______.

The ___________ angles of a kite are _____________.  

(Sources: “Discovering Geometry”, Serra (1997), Key Curriculum Press)
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