
 (Random Rectangles)         

In one way this activity is about the properties and relationships you can find in a collection of rectangles whose lengths and 

widths have been chosen at random.  In another way this activity is about figuring out what a graph should look like before you 

make it , and explaining why a graph looks the way it does after you make it (deductive reasoning). 

Un-Simulating Rectangles 

We are going to create rectangles with Fathom, but it will be helpful to have some real rectangles to refer to. 

- From a sheet of 8.5 by 11 inch sheet of paper make three cuts that make rectangles. 

- Measure each rectangle’s length and width. 

- Compute each rectangle’s perimeter and area. 

- Write the measurements and computations on the rectangle. 

We are going to make a lot of graphs with Fathom.  Lets practice making one first by hand. 

- With a fresh sheet of paper, label one edge Length and a perpendicular edge Width. 

- Put a point on this graph for each rectangle with coordinates (Length, Width) 

Simulating Rectangles 

Now we will make 100 rectangles with Fathom.  Their lengths and width will be randomly chosen between 0 and a maximum value 

set by a slider.  Fathom has a built-in function for generating random numbers.  We will use one for generating a uniform distribution. 

o Open a new document in fathom and drag a new collection 

box into the workspace. 

 

 

 

 

 

 

 

o Choose New Cases… from the Collection menu and specify 

that you want 100 cases.  

 

 

 

 

 

 

 

o Drag a Slider tool into the workspace. Rename the slider “max” 

and set it to some where around 20. 

 

 

 

 

 

 

● 
● 

● 

Drag an empty 

collection into the 

workspace. 

Select New 

Cases… from the 

Collection menu 

Drag a slider tool 

into the workspace 

and rename the title 

by clicking on it to 
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o Double click on the collection box to bring up the Inspection 

window.  In this window, under that Cases Tab, add the 

attributes “Width” and “Length” (shown at the right). 

 

 

 

 

 

 

o Double click on the Formula cell next to each of the newly 

created attributes.  This will open up a formula editor.  Either 

from the sub-menus or direct typing input “random(0,max )” 

This just generates a random number between 0 and the value of 

the slider we labeled “max”.  Finally, click OK.  

 

 

 

 

o This is a great example to make a visual representation of our random sampling 

of rectangles. While the Inspection window is still open click on the “Display” 

tab at the top.   

 First, double click the formula cell next to image.  Change the image to 

“blackSquareIcon”.  Different types of Icon can be found under the sub-

menu of  “Icon Names”.  

 Next, change the formula cell next to the attribute width to “width” 

again you can use the sub menus or simply type the word but make 

certain the word changes color to a dark pink to denote that Fathom 

recognizes the word a pre-defined variable. 

 Next, change the formula cell next to the attribute height to “length.” 

Make certain the word changes color to a dark pink to denote that 

Fathom recognizes the word a pre-defined variable. 

 Finally, change the formula next to caption to “caseIndex” which should 

change to a bright red color to denote Fathom recognizes the word.  This 

will simply label the rectangles 1 to 100.  

o Now, close the Inspection window. To see the efforts of your display change 

you will need to “open up” the collection box.   

 

 

 

 

 

 

Double click 

this icon. 

Under the Cases tab, add 

the attributes Width and 

Length. 

Double click 

this cell. 

Click and drag the bottom 

corner to open up the 

collection box. 
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o Next with your collection still selected, drag a Case Table 

into your workspace.  

 

 

 

 

 

 

 

 

 

 

 

o Now, drag a graph into your workspace.  

 

 

 

 

 

 

 

 

 

 

Graphing Length and Re-randomizing 

o Make a stacked dot plot of the length by dragging literally 

dragging the word “Length” to the x-axis of the graph. 

Before you do this what do you expect the dot plot to look 

like? 

 

o Try clicking the   in the collection window.  This 

will cause each of the rectangles to be randomly generated 

again.  How has this effected the dot plot? 

 

o Also, try clicking the down arrow next to “Empty Plot” to 

“Histogram” 

 

o Try changing the slider value by dragging it. How does this 

effect your graph? 

 

 

 

Before you drag the 

Table into your 

workspace the 

collection must be 

selected. 

Drag a Graph into 

your workspace. 

Drag the word “Length” 

from the table to the x-

axis on the graph. 

Drag the word “Length” 

from the table to the x-

axis on the graph. 

Try experimenting with 

re-randomizing the 

generated rectangles. 
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Length versus Width 

o Drag the word “Width” from the Case Table to the y-axis of 

the dot plot or histogram graph.  This will create a scatter plot 

of length and width.  Does the graph look as you would 

expect? 

 

o Try clicking the   in the collection window. How 

has this effected the scatter plot? 

 

o Try changing the slider value by dragging it. How does this 

effect your graph? 

 

 

Perimeter 

o In the case table, click on the column heading <new>.  Add 

the column “Perimeter” 

o Next, under the Table menu select Show Formula. This will 

allow us to see and edit formulas directly in the table instead 

of using the inspection window. 

o Double click on the new cell shown directly below the 

column titled “Perimeter”.  This should bring up the formula 

window.  Select from the sub menus or type in to create the 

input “2●width + 2●length”.  Again, as you type each word 

they should change to a dark pink denoting that they have 

been identified as pre-defined variables. Click OK. 

 

o Create a new dot plot by dragging another graph down from the shelf into the workspace.  Drag and drop the word 

“Perimeter” on the x-axis.  What type of distribution do you think this will show before you attempt this fathom? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drag the word “Length” 

from the table to the x-

axis on the graph. 

Drag the word “Width” 

from the table to the y-

axis on the graph. 

Drag the word “Perimeter” 

onto the x-axis. 
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o Click the arrow  next to Dot Plot and change the 

graph to a histogram. 

o Again experiment with re-randomize and the slider. 

o To change the size of the interval of each class, simply put your 

cursor between any to bars on the histogram and then, click and 

drag. 

 

 

 

 

 

Length versus Width 

o First, highlight or select your collection again.  Then, under the 

Collection menu select New Cases… .  Change the number to 

300.  This will add 300 additional random rectangles to your 

collection. 

 

 

 

 

 

 

 

 

o In the case table, click on the column heading <new>.  Add the 

column “Area” 

o Double click on the formula cell shown directly below the 

column titled “Area”.  This should bring up the formula window.  

Select from the sub menus or type in to create the input 

“width●length”.  Again, as you type each word they should 

change to a dark pink denoting that they have been identified as 

pre-defined variables. Click OK. 

o Drag the word “Area” from the 

Case Table to the y-axis of the 

graph that already has 

Perimeter as the x-axis. 

o The graph should have an 

interesting result.  What are the 

equations of constraint? 

 

 

Put the cursor right on 

the edge of a bar, 

click, and then drag to 

change the interval of 

the bar. 

Select New Cases.. 

Drag and drop the 

word “Area” on the y-

axis of the graph. 

Drag and drop the 

word “Area” on the y-

axis of the graph. 
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