Rectangle Ratios: an investigation

Activity 1

1. Sort the rectangles into three “families” where all the members are the same shape and differ only in size.

2. Arrange each family of rectangles from smallest to largest.  List the rectangles (by letter) that belong to each family. 

Focus Questions

1. What patterns do you see within each family of rectangles? Describe each pattern.

Now stack each family of rectangles in order of size with the largest on the bottom.  Arrange the rectangles so that each rectangle in every family shares the bottom and the left edge.  Nested in this position, all the rectangles in a family share the lower left corner.


2. What new observations can you make about each of the families of rectangles?  

3. How would you decide whether another rectangle fits into one of your families?
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6. On this grid paper draw a rectangle that fits one of the families.  Cut out your rectangle .



7.On this grid paper draw a rectangle that does NOT fit any of the families.  Cut out your rectangle 


Activity 2
1. Using chart #5, reduce each ratio to lowest terms.  Write the reduced ratio to the right of chart #5.  

Reduced ratios for Family #1 are _____________

Reduced ratios for Family #2 are _____________

Reduced ratios for Family #3 are _____________

2.What can you conclude about the ratios of length to width within each family of rectangles?  

3. Write a sentence to describe how width (w) and length L) are related for each family.

4. Write a maths sentence for each of the above.

Activity 3

Exchange your two rectangles (from grid paper)with another student.

Take rectangle one (from grid paper) .

Count squares to determine the length and width.

Length = _____________ 
Width = _____________

To which of your families, if any, does your rectangle 1 belong?  Name the family and list the rectangles (by letter) in that family.

Family _____________________ 
Rectangles in this Family ____________________

Prove it!!  (Hint, use ratios to prove your rectangle belongs to the family you designated above or does not belong to any of your families.)

Take rectangle 2 Count squares to determine the length and width.

Length = _____________ 
Width = _____________

To which of your families, if any, does your rectangle #2 belong?  Name the family and list the rectangles (by letter) in that family.

Family _____________________ 
Rectangles in this Family ____________________

Prove it!!  (Hint, use ratios to prove your rectangle belongs to the family you designated above or does not belong to any of your families.)

Activity 4

Choose one of the following 

1. Take the rectangle that did not fit into any of the existing families, and create a new family of at least 3 more rectangles.  Use graph paper.  Use a letter for each one.  (Begin with P).  Create a chart like #4 and #5 

2. Prove that these rectangles are a family by reducing the ratios of their dimensions to simplest terms.  

You will need to show

· Chart of dimensions (like #4)

· Chart of ratios (like #5)

· Column showing reduced ratios

· Rectangles glued down from smallest to largest

This can be done on plain paper or poster paper.  

Activity 5

Using one of the first 3 families, make a chart of that family, beginning with the smallest rectangle and ending with the largest.  The title of your chart should be the name of the family.  Headings to use on your chart:

Length

Width

Rectangle Perimeter 

Area



Note any patterns that you discover as you record answers for area and perimeter.  

Remember to label areas in square units (un.2) and to label perimeters in linear units (un.). 

For each family you have created draw a graph(all on the same axes but use different colours)

.Label the horizontal axis  “Length of the rectangle” and the vertical axis  “Width of the rectangles”

Describe and try to account for any patterns you see.

Activity 6

Create a family of right triangles.  Do everything listed in #1 above.  Be sure you know what a right triangle looks like and which sides are considered length and width (in this case height).  

4. Sorted by families, record the width and length of each rectangle on a chart.  What numeric patterns do you recognize in the chart?








5. Make the chart into a series of ratios by placing a colon between the width and length pairs on each chart.  What do you notice about the ratios in each chart?











