MAT 221
2.2 What’s the Pattern?



Triangular Numbers

Let the number of circles in the longest row be n. 
In the following example, n = 5.

A Triangular Number is the count of the circles. 
So for n = 5 the Triangular Number is 15.



Hollow Triangular Numbers
Again, let the number of circles in the longest row be n.

In the following example, n = 5. To find the 
Hollow Triangular Number count around the rim. 
For n = 5 the Hollow Triangular Number is 12.


c) 
Develop a general formula for the nth Hollow Triangular Number. (The formula may not make sense for n = 1, n = 2, and possibly n = 3, so look at n = 4 and higher.) 
d) Make a connection between your formula and the geometric figures it is based on.

If you made this formula by looking at the number list from above, recreate it (or an equivalent form) looking at the geometric figures. If you did think geometrically all along, explain where your formula came from. Explain your thinking to help us make the following connection: How can we “see” that the formula is right? One way to do this is to include a sketch of one of the Hollow Triangular Numbers (for example for  n = 6) and explain in terms of the general case n how the formula you found above can be created or explained using the geometrical figure. Analyzing parts of the figure from this one example is a good start. However, you want a general explanation to JUSTIFY that your formula is correct. 

e) If your formula is not in most simplified form, use algebra to simplify it. If it already is as simple as possible, continue on to the next part. 

Hollow Square Numbers
f) Draw a sketch of a Hollow Square Number for n = 5

h) Develop a general formula for the nth Hollow Square Number. (The formula may not make perfect sense the first few, so start thinking and breaking the numbers down from   n = 3.)  
i) Make a connection between your formula and the geometric figures it is based on.
j) If your formula is not in most simplified form, use algebra to simplify. If it already is as simple as possible, continue on to the next part. 


Other Shapes
k) Without doing any of the steps above, give a general formula for the nth Hollow Hexagon Number. (Make an educated guess.)



















































Fill in the table for the Hollow Triangular Numbers 


from  n = 1 to n = 8
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Fill in the table for the Triangular Numbers 


from  n = 1 to n = 8
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Fill in the table for the Hollow Square Numbers from  n = 1 to n = 8
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