Geometry 
Unit 4
Parallelograms and Area

WHAT THIS UNIT IS ABOUT

[image: image1.wmf]In this lesson you will be learning about area and parallelograms. You will be exploring the area properties of parallelograms and discovering the link between parallelograms and triangles.

You will again need to use all your previous knowledge of angles, triangles and parallel lines in order to prove theorems relating to parallelograms. 

[image: image2.wmf]You will also be using this new knowledge to solve rider problems involving the area of parallelograms.

In this unit you will

· Investigate the area of parallelograms in a practical way and demonstrate understanding of how the area of triangles relates to the area of parallelograms.

· Prove that a diagonal of a parallelogram bisects the area of the parallelogram.
· Prove that a parallelogram and rectangle on the same base and between the same parallels have equal areas.

· Prove that parallelograms on the same base (or equal bases) and on the same side thereof are equal in area if they lie between the same parallel lines.

· Prove that if parallelograms lying on the same base (or equal bases) and on the same side thereof have equal areas, they lie between the same parallel lines.
· Solve some rider problems based on the area properties of parallelograms

Activity 1

Exploring Parallelograms & Area

1.1 Diagonals and the area of a parallelogram


[image: image3.wmf]F

C

D

A

B

E

Theorem
A diagonal of a parallelogram bisects the area of the parallelogram.

Check that the above is true by drawing and cutting out the relevant shapes of a parallelogram like the one shown.

· From the diagram, what two regions make up the area of the parallelogram? 

· What can you do to demonstrate that the two shaded regions are equal? 

· How does this relate to the theorem? 

· Would the result be different if diagonal BD was used instead of diagonal AC?
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The area of parallelograms and rectangles

Theorem 
A parallelogram and rectangle on the same base and between the same parallels have equal areas.

Check that the above is true by drawing and cutting out the relevant shapes of a geometric diagram like the one shown.

· Name the parallelogram and the rectangle, identify their common base and the common parallel lines.  

· What can you do to rectangle ABCD to change it into parallelogram ABEF or vice versa? 

· What can you conclude about the areas of parallelogram ABEF and rectangle ABCD?

1.3 Parallelograms with the same base

[image: image5.wmf]Theorem
Parallelograms on the same base (or equal bases) and on the same side thereof are equal in area if they lie between the same parallel lines.

Now check that this is also true. 

· Identify two parallelograms on the same base, on the same side of it, and between the same parallel lines. 
· Draw the figure above and cut out the quadrilateral EBDC and triangles AEC and BFD.
· What can you say about these two triangles? 
· If you join ΔAEC and quadrilateral EBDC, will the resulting region differ in area from that formed by joining ΔBFD and quadrilateral EBDC? 
· How do you relate this to the Theorem?
Activity 2

Proofs of Parallelogram theorems

2.1
Proving these theorems. 
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A diagonal of a parallelogram bisects the area of the parallelogram
Given: Parallelogram with diagonal AC.

Prove: Area ΔABC = Area ΔADC.
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Theorem 
A parallelogram and rectangle on the same base and between the same parallels have equal areas.

Given: 
Parallelogram ABCE


Rectangle ABDF on base AB and between parallel lines CF and AB.

Prove: 
Area of Parallelogram ABCE = Area of Rectangle ABDF.
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Theorem 
Parallelograms on the same base (or equal bases) and on the same side thereof are equal in area if they lie between the same parallel lines.
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Given: 
Parallelograms ABCD and EFDC, on base CD and between same parallel lines.

Prove:  
Area parallelogram ABCD = Area parallelogram EFDC.
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Theorem 
If parallelograms lying on the same base (or equal bases) and on the same side thereof have equal areas, they lie between the same parallel lines.
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 Given: 
Parallelograms ABCD and EFCD lying on base CD, on the same side of CD, and equal in area.

Prove: 
They lie between the same parallel lines.
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2.2
Area Properties of Parallelograms

Complete the sentences below 

1. A diagonal of a parallelogram ___________________the area.

2. A parallelogram and rectangle on the same base and between the same parallels have ___________________areas.

3. Parallelograms on the same base (or equal bases) and on the same side thereof are equal in area if _______________________________________________________.

4. If parallelograms lying on the same base (or equal bases) and on the same side thereof have equal areas, _________________________________________________.

Activity 3

Solving Riders on Area and Parallelograms

3.1
Riders, parallelograms & area.

Solve the riders below using your knowledge of parallelograms and especially the properties about area

· A diagonal of a parallelogram bisects the area of the parallelogram.

· A parallelogram and rectangle on the same base and between the same parallels have equal areas.

· Parallelograms on the same base or equal bases and on the same side thereof are equal in area if they lie between the same parallel lines.

· If parallelograms lying on the same base (or equal bases) and on the same side thereof have equal areas, they lie between the same parallel lines.
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E
In parallelogram PQRS, U and V are points on the diagonal PR such that PU = RV. Prove that UV bisects area of quadrilateral USVQ.

                          P                                                               S

                                                   U

                                                                                            V

                                                 Q                                                          R

Task List Assessment : Unit 4

Task
Score

Comment
Weighting
Total Points

Correctly proved that a diagonal of a parallelogram bisects the area of the parallelogram.
Activity 2 Theorem 1
1     2     3     4
1


Correctly proved that a parallelogram and rectangle on the same base and between the same parallels have equal areas.

Activity 2 Theorem 2
1     2     3     4
2


Correctly proved that parallelograms on the same base (or equal bases) and on the same side thereof are equal in area if they lie between the same parallel lines.

Activity 2 Theorem 3
1     2     3     4
1


Correctly proved if parallelograms lying on the same base (or equal bases) and on the same side thereof have equal areas, they lie between the same parallel lines.
Activity 2 Theorem 4
1     2     3    4
1


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

Activity 3.1, A, B, C, D and E.
1     2     3     4
5


Total Score
Max = 4 x 10=40


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.
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Help box


If the height of the parallelogram (with base BC) is h, what is the formula for the area of the parallelogram?





What about the area of ΔABC and ΔADC? What can you conclude about the areas of triangles ABC and ADC?





Help box


The two parallelograms have the same height. How does this relate to their areas being equal?
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Help box


If we use h to represent the breadth of the rectangle, then h will also represent the height of the parallelogram. 


What will be the area of the rectangle ABFD? 


What about that of parallelogram ABEC? Would the result hold if the two quads were not between the same parallel lines?
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A	ABCD is a parallelogram. 


	If the height of ΔAFG is a units, GD is b units and the area of ΔAGC is c square units, what will be the area of ΔAFD? 


	Show all the reasons for your answer.
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B	In the following figure, ABCD is a parallelogram. 


	If AP=30 units, QD=10 units, 


	area ΔAQD=160 square units, 


	area ABCD=1200 square units, 


	find, giving reasons, the area of quadrilateral APCQ.








C	In the following figure prove that area AEGD + area EFC = area ΔABC














Bridges are often made by combining triangles. Designers need to have a very good knowledge of the properties of triangles, rectangles and parallelograms to make sure the structure is strong enough.





There are many ways to prove these Theorems. All you need to do is find, in applicable cases, the appropriate congruent triangles.
































Help Box


Let h1 and h2 be respectively the heights of parallelograms ABCD and EFDC. 


If you can prove that these heights equal each other, what would you be able to say about the lines CD and AF?
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D	ABCD and ABED are parallelograms. Prove that triangles ACD and BFE are equal in area.














1
9

_1051522696.unknown

_1055329832.unknown

_1055331831.unknown

_1055334059.unknown

_1055328872.unknown

_1051511359.unknown

_1051518846.unknown

_1033811453.unknown

_1049107808.unknown

