Geometry 
Unit 3
More about Parallelograms

WHAT THIS UNIT IS ABOUT
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In this lesson you will be learning more about parallelograms. You will be finding out about the rectangle and the rhombus, which are special parallelograms. 
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You will be proving three theorems in this unit. First you will prove them in a practical way by drawing, cutting out and comparing angles and length. 

You will then be proving them theoretically using properties of triangles & parallelograms that you already know. 
In this unit you will
· Explore the properties of Parallelograms, Rectangles & the Rhombus in order to prove theorems in a practical way.

· Use the properties of triangles & proven parallelograms to prove that if two opposite sides of a quadrilateral are equal and parallel then the quadrilateral is a parallelogram.

· Prove that the diagonals of a rectangle are equal.

· Prove that the diagonals of a rhombus bisect each other at right angles, and bisect the angles of a rhombus.
· Use proven properties of triangles & parallelograms to solve rider problems based on parallelograms

Activity 1

Parallelograms, the Rectangle & the Rhombus

In this activity you will be investigating some more properties of parallelograms and the special parallelograms, the rectangle and the rhombus. You will be checking these properties by drawing and cutting up parallelogram shapes.

1.1 Opposite sides equal & parallel
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Theorem: 
If two opposite sides of a quadrilateral are equal and parallel, then the quadrilateral is a parallelogram.

Use the procedure below to check that the above theorem is true.
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Draw two parallel and equal line segments AB and DC. 
· Draw in the line segments AD and BC and then draw in the diagonal BD
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Cut out the quadrilateral ABCD.
· Cut along DB to produce triangles 
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Place the two triangles on top of  each other. 
· What can you say about sides AD and BC? 
· What can you say about the opposite sides of the quadrilateral?
· What can you say about the opposite angles of the quadrilateral?
·  Is the quadrilateral a parallelogram? How do you know?
1.2
The diagonals of a rectangle?
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Theorem
The diagonals of a rectangle are equal

Use the procedure below to check that the above theorem is true.
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Draw a rectangle ABCD. 

· Join DB and AC. What are these lines called? 

· Trace ΔABC onto thin paper or tracing paper. 

· Fit ΔABC onto ΔBCD. 
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What can you say about the two triangles?

· What can you say about the diagonals AC and BD? 

· What is your conclusion about the diagonals of a rectangle?

1.3
The diagonals of a Rhombus
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Theorem 
The diagonals of a rhombus bisect each other at right angles, and bisect the angles of the rhombus.

A Use the procedure below to check that the diagonals of a Rhombus bisect the angles of the Rhombus. 
· Draw the rhombus ABCD. A Rhombus is a parallelogram with all 4 of its sides of equal length.

· Draw the diagonals AC and BD. 

· Cut out ΔDAE.

· Place ΔDAE onto ΔDCE
· What can you say about the lengths of AE and CE? Can you say the same about DE and BE?

· What can you say about the angles, and 
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? Can you say what size these angles are? How do you know?

· What can you say about angles
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? Can you say the same about angles 
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· What can you say about the relationship between 
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1.3
What have you found out about Parallelograms

Complete the sentences below 

1. If two opposite sides of a quadrilateral are equal and parallel, then _______________________________________.

2. The diagonals of a rectangle _______________________.

3. The diagonals of a rhombus ________________________________.

Activity 2

Proofs of Parallelogram theorems

2.1 Prove the three theorems below using the information in the help box as a guide.


Theorem  
If two opposite sides of a quadrilateral are equal and parallel the quadrilateral is a parallelogram.


Given: 
Quadrilateral ABCD with AB║DC 

      
And AB = DC.

Prove: 
AD║BC, so that ABCD is a parallelogram.

Statement
Reason











Theorem
The diagonals of a rectangle are equal

Given: 
Rectangle ABCD with diagonals BD and AC.

Prove: 
BD = AC

Statement
Reason










Theorem  
The diagonals of a rhombus bisect each other at right angles, and bisect the angles of the rhombus.

Given: 
Rhombus ABCD with diagonals AC and BD.

Prove 1
 AE = EC and DE = EB, (ABD = (DBC, (ADB = (BDC

 Prove 2   AC(DB
Statement
Reason








Activity 3

Solving Riders on Parallelograms

3.1
Use the properties of parallelograms to solve the riders below.

· If two opposite sides of a quadrilateral are equal and parallel, the quadrilateral is a parallelogram.

· The diagonals of a rectangle are equal
· The diagonals of a rhombus bisect each other at right angles, and bisect the angles of the rhombus.





C
In parallelogram ABCD, AB = AD and the diagonals AC and BD intersect at O.

Prove

1. AO = OC

2
(AOD = 90(
Task List Assessment : Unit 3

Task
Score

Comment
Weighting
Total Points

Correctly proved that if two opposite sides of a quadrilateral are equal and parallel then the quadrilateral is a parallelogram

Activity 2 Theorem 1
1     2     3     4
1


Correctly proved that the diagonals of a rectangle are equal.
Activity 2 Theorem 2
1     2     3     4
1


Correctly proved that the diagonals of a rhombus bisect each other at right angles, and bisect the angles of the rhombus.
Activity 2 Theorem 3
1     2     3     4
2


Correctly solved different rider problems that demonstrate the ability to use the properties of parallelograms to make logical deductions that contribute towards the prove of new properties

Activity 3.1, A, B, C
1     2     3     4


4


Total Score
Max = 4 x 8 = 32


How to score
4 points
= Perfectly correct, clearly explained and presented

3 points
= Mostly correct, mostly understood and understandably presented.

2 points
= Partially understood, some aspects correctly explained.

1 point 
= Completed with a little understanding.

Multiply score by weighting to get final score for that Outcome

Add up each outcomes score to get your Total Score


















You will also need the properties of parallelograms you covered earlier,





Opposite sides of a parallelogram are equal.


Opposite angles of a parallelogram are equal.


The diagonals of a parallelogram bisect each other.











Help box


What can you say about DE and BE because the diagonals of a parallelogram bisect each other? 


Why is ΔBEC ( ΔDEC? (3 reasons)


What kind of triangle is ΔBCD? 


So what can you say about (EDC, (EDA, (EBC, (EBA because opposite angles are also equal.


What implications does this have for the four angles at E?
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Help Box


Can you find two congruent triangles that include sides BD and AC? 
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Help Box


How many sides must be parallel in order for quadrilateral ABCD to be a parallelogram? 


Which ones are already given as parallel and which two must be proven to be parallel? 


How will we know if they are parallel? 


Which triangles are congruent?
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Some car jacks are based on the shape of a rhombus. The jack will lift up the car as you wind the screw.  This acts as the horizontal diagonal of a rhombus. When it gets shorter the vertical height gets longer.
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Prove that the Parallelogram PQRS 


is a Rhombus, given that





PR ( SQ at T
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Help Box


Bisect means to divide in half.





If two adjacent angles are equal and form a straight line, what can you say about each angle? 

















B	Prove that ABCD is a parallelogram given that


	AB = CD


FG║BC║HI


(G=(H.
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Help Box


What you already know about Parallelograms can be used here.
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