	LessonTitle: Proportionality                                                           Geo 7.5

	Utah State Core Standard and Indicators

	Summary

In this lesson students use ratios of side to predict the squareness of rectangles. Then they examine the ratios and relationships in edges, perimeters, areas, surface areas, and volumes  in similar rectangles, rectangular prisms and similar triangles. 

	Enduring Understanding
Similar two and three dimensional shapes have several proportional relationships. 
	Essential Questions
What are the proportional relationships in similar two and three dimensional shapes? 

	Skill Focus
	Vocabulary Focus



	Assessment 



	Materials: dot paper

	Launch ideas:  

	Explore


	Summarize



	Apply
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Proportionality
I  Ratios and squareness in rectangles

1) Draw 6 rectangles on the grid paper.  Label them A, B, C, D, E, and F.

2) Which rectangle is the closest to a square? How can you tell?

3) Complete the chart below to help prove your ideas.
	Rectangle
	Width
	Length
	Fraction Ratio Width/Length
	Decimal Ratio

	A
	
	
	
	

	B
	
	
	
	

	C
	
	
	
	

	D
	
	
	
	

	E
	
	
	
	

	F
	
	
	
	


4) Explain how the width/length ratios show squareness. 

5) Which of the following rectangles is closest to a square? Explain. 


200 units x 300 units
300 units x 400 units
500 units x 800 units  

II. Proportions in perimeters and areas of similar rectangles

1) Examine the rectangles below. What relationships do you observe?

2) Are the rectangles similar? How do you know?
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3) Complete the table below to help prove your ideas. (Save column 5’ till later)
	Rectangles
	Ratios of widths  wA/wB
	Ratios of lengths lA/lB
	Scale factor of width and length
(decimal ratio)
	Scale Factor of perimeters

	A & B
	
	
	
	A/B =

	A & C
	
	
	
	A/C = 

	B & C
	
	
	
	B/C = 


4) What do you observe about the scale factors? 
5) How does the scale factor of the sides compare with the scale factor of the perimeter?

6) How does the scale factor of the perimeter and sides compare with the scale factor of the area?  Explain in detail. 
III. Proportions in surface areas and volumes of similar prisms 

1) Examine the rectangular prisms below. What relationships do you observe?
               Prism A                                         Prism B
                            6
                               9                            10

                         3                    15

                                                          5

2) Are the rectangular prisms similar? How do you know?
3) What is the scale factor of the edges of the prisms?  (EA/EB) Explain
4) What do you predict the scale factor of the surface areas will be (SA/SB)?  Explain.

5) Find the surface areas of the rectangular prisms.  


Surface area of prism A = ___________square units


Surface area of prism B = ___________square units   

6) Was your conjecture in question 4 above correct? ________ Explain.


How does this scale factor compare to the scale factor of the edges. 

7) Predict the scale factor of the two volumes (VA/VB). Explain your prediction. 
8) Find the volume of the prisms.


Volume of prism A = ___________cubic units


Volume of prism B = ___________cubic units

9) Was your conjecture in question 7 above correct? ________ Explain. 

10) How does the scale factor of the volume compare with the scale factor of the edges?

11) Summarize your conclusions, especially your discoveries about the relationships between the scale factors of the edges, perimeters, areas, surface areas and volumes.  Use the back of this paper. 
III. Perimeters and areas of similar triangles

Use what you know about the relationships in the edges, perimeters, and areas of similar rectangles to predict those relationships in similar triangles. Predict and then prove the following.
· What relationships exists in similar triangles between corresponding sides and the perimeters of the triangles? 

Prediction:

· What relationships exist in similar triangles between corresponding sides and the areas of the triangles? 


Prediction: 

· Use the drawing below to help you prove your predictions from above.
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Write your conclusions below.

